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LETTER TO CAPTAIN HUMPHREYS, TOPOGRAPHICAL ENGINEERS. 

SMITHSONIAN INSTITUTION, Washington, .April 7, 1857. 
SIR : During the first organization of the parties for the survey of a railroad route to the 

Pacific, application was made to the Smithsonian Institution, by the officers in charge, for 
instructions and suggestions in reference to the development of the Natural History of their 
respective lines. These were cheerfully furnished as in accordance with the objects of an 
establishment intended for the increase and diffusion of knowledge. The specimens in zoology,. 
as collected, were transmitted, from time to time, to the Institution and properly preserved, 

. until the return of the parties. A series of special reports was prepared by the naturalists 
of the expeditions, but as these were necessarily disconnected and incomplete, it was deemed 
desirable to furnish a general systematic report upon the collections as a whole, and for this 
purpose the materials were entrusted to competent individuals, the necessary drawings being 
executed by a skilful artist within the walls of the Institution. 

I now transmit the first part of the general report-on the Mammals-which has been 
prepared by Professor Baird, Assistant Secretary of this Institution, and I trust the character 
of the work is such as to merit the approbation of the Department as well as to advance the 
interests of science. 

Very respectfully, your obedient servant, 

Captain A. A. HuMPHREYS, Topographical Engineers. 

JOSEPH HENRY, 
Secretary Smithsonian Institution. 
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IN.TRODUCTION. 

GENERAL SKETCH OF LINES EXPLORED. 

Shortly before the close of the session of Congress in March, 1853, an appropriation of 
$150,000 was made to defray the expenses of the survey of the various routes along which it 
was supposed that a railroad might be constructed from the Mississippi river to the Pacific 
ocean. For this purpose six parties were organized by the War Department for the survey of 
four main routes ; and in a short space of time they were in the field. All the parties were 
fitted out in the most complete manner ; the natural history apparatus and material prepared 
under the direction of the Smithsonian Institution, which also furnished the necessary instruc
tions as to the objects most important to be collected. In its efforts to secure the assignment 
to these parties of persons capable of making collections and observations in natural history, it 
was met by the hearty co-operation of the War Department, through the heads of the different 
expeditions, and Captain Humphreys, in charge of the Pacific Railroad Office. 

It is, of course, not necessary in this place to give an account of the personnel of these parties, 
nor any detailed history of their routes or results ; but, as explaining the origin and objects of 
the present report, a brief sketch of each, with a statement of the naturalists accompanying 
them, will be required. The parties organized in 1853 were as follows: 

1. LINE OF THE 41TH PARALLEL, UNDER GoVERNOR I. I. STEVENS.-This portion of the survey, 
placed under the command of Governor I. I. Stevens, was most extensive in its organization, 
and first in the field. It was divided into two quite distinc_!; parties, one proceeding across the 
country to the Pacific, the other starting at the Columbia river and moving towards the east. 
The first division, immediately in charge of Governor Stevens, left St. Paul (where it was 
principally fitted out) on the 8th of June, 1853, and proceeded directly to Fort Union, at the 
mouth of the Yellowstone. Here it was joined by Lieutenant Donelson, who had embarked in 
the Fur Company's boat at St. Louis. From Fort Union the party proceeded along the Missouri 
to the mouthof Milk river, and up this stream to Fort Benton'; thence across the mountains to 
the Mission.of St. Mary's; thence to Fort Colville, by the way of the Creur d'Alene; and :!lnally 
to Vancouver and Olympia. Collateral lines were also traversed at the same or different times 
by Lieutenant Mullan, Lieutenant Donelson, Lieutenant Saxton, and others. 

The western _division of the line, under command of Captain G. B. McClellan, proceeded 
from New York to San Francisco ; thence to Vancouver, and next explored both sides of the 
Cascade mountains for some distance northward. The party met Governor Stevens at Fort 
Colville, and continued thence tothe northern boundary line. 

The main party, under Govrnor Stevens, was accompanied by Doctor George Suckley, 
United States army, as surgeon and naturalist, although collections were also made by Lieu
tenimts Dbnel'si:)n: and' Mullan. Doctor Suckley's chief points in collecting were St. Paul's, Bois 



XIV INTRODUCTION. 

de Sioux, Lake Miniwakan, Fort Union, Milk river, Fort Benton, and St .. Mary's Mission, and 
afterwards, during nearly four years' residence on the western coast, at Forts Steilacoom, 
Vancouver, Dalles, and Boise, as also at Port Townsend, and other points on Puget's Sound. 
A very valuable collection made between St. Paul's and Fort Union, on the Missouri, was lost 
in the Ohio river. 

The party under Captain 1\IcClellan was accompanied by Doctor J. G. Cooper, as surgeon 
and naturalist. The principal localities where collections were made by him were Vancouver, 
va!ious points in the Cascade range, Spokane plain, and subsequently Shoalwater bay, where 
he resided several years. On his return to the east he also made collections at San Francisco 
and Santa Clara, California. 

Doctor John Evans, who accompanied Governor Stevens as geologist, also made collections 
in zoology. 

2. LINE oF THE 38TH, 39TH, AND 41sT PARALLELS, UNDER 0AJ>TAIN J~ W. GuNNISON AND CAPTAIN 
E. G. BECKWITH.-This party was first organized under command of Captain Gunnison, with 
Dr. Schiel, surgeon and geologist, F. Kreuzfeldt, botanist, and R. N. Kern, topographer. It 
started from Camp Shawnee Reservation on the 20th of June, and proceeded up the Sandy Hill fork 
of the Kansas; thence across to the Arkansas and up to the Apispah. They next passed over to the 
Trincheres, next to the Huerfano, and over the mountains to Fort Massachusetts, by the El Sangre 
de Cristo pass. They next went through the Coochetope pass to Grand River of the Colorado, 
and finally, by way of the Wahsatch pass, nearly to Sevier lake. Here a portion of the party, 
including Captain Gunnison, Mr. Kern, and Mr. Kreuzfeldt, was surprised by a band of Pah 
Utahs and all killed. The command of the expedition then devolved upon Captain Beckwith, 
who proceeded to Salt Lake City, and thence in the spring of 1854, by way of Fort Reading, to 
California, and back to Washington. 

The principal points where collections were made by this party were the Arkansas river, the 
Huerfano, the El Sangre de Cristo, Sahwatch, and Coochetope passes, Green river, Salt Lake 
City, and various points on-the route to San Francisco. 

3, LINE OF THE 35TH PARALLEL, UNDER CAPTAIN A. W. WHIPPLE.-This party was almost as 
extensive in its organization and operations as that under Governor Stevens. For a time there 
were two divisions ; one under Captain Whipple, with Mr. H. B. Mollhausen as artist and 
zoologiRt., and Doctor Bigelow, "surgeon and botanist; the other under Lieutenant J. C. 
Ives, accompanied by Dr. C. B. Kennerly, as surgeon and naturalist. The party under Captain 
Whipple went from Fort Smith mainly up the Arkansas river, and across the Llano Estacado, 
via Anton Chico, to Albuquerque. Here it was met by Lieutenant Ives' division, which had 
proceeded by way of New Orleans, Indianola, and San Antonio to El Paso, by the usual 
~ail route, and thence north to Albuquerque. From Albuquerque the united party went to 
the Little Colorado by way of Zuni; next, by way of the San Francisco mountains, to Bill 
Williams' fork; down this stream to the Colorado; then up the Mohave, and across to San 
Francisco. 

The principal points where collections were made by this party were Indianola, San Antonio, 
Fort . Clark, El Paso, Fort Conrad, various localities on the Arkansas, Zuni, Little Colorado, 
San Francisco mountains, Bill Williams' fork, the Colorado river, and the Mohave. A very 
large collection of new and rare mammals and other animals in alcohol was lost on the Isthmus 
of Panama by an express company. • 

4. CALIFORNIA LINE, UNDER LIEUTENANT R. S. WILLIAMSON.-This party, accompanied by Dr. 
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A. L. Heermann, as surgeon and naturalist, and W. P. Blake, as geologist, proceeded to San 
Francisco by sea, where it was fitted out. Passing up the San Joaquin and the Tulare valley, they 
also explored the region about Walker's pass, the Tejon and other passes, and portions of 
the Mohave and Colorado rivers. 

5. LINE OF THE 32D PARALLEL, WEST, UNDER LIEUTENANT J. G. PARKE.-After the completion of 
Lieutenant Williamson's survey, Lieutenant Parke, who had accompanied him as assistant, 
proceeded by way of Warner's ranch to Fort Yuma, and up the Gila to the Pimo and Maricopa 
villages, thence by way of Tucson, the Copper Mines, (Fort Webster,) and Dona Ana, to El 
Paso. From this point the party returned to Washington by way of San Antonio. 

6. LINE oF THE 32D PARALLEL, EAST, UNDER CAPTAIN J. PoPE.-This party started from El Paso, 
and proceeded in almost a straight line eastward to Preston, on Red river, passing through the 
Guadalupe mountains. The Pecos was crossed at the mouth of Delaware Creek, and the Llano 
Estacado traversed for a distance of 125 miles. 

The most important collections of this party were made on the Llano Estacado, and on the 
headwaters of the ·Brazos and Colorado. Captain Pope also brought with him collections made 
on the Mimbres and at Fort Thorn, by Dr. T. C. Henry, U. S. Army. 

The preceeding lines are those organized or detailed for duty in the year 1853. Subsequent 
parties, however, were from time to time sent out by the War Department, either to verify old 
routes or to determine new ones; of which the following are those yielding natural history 
results: • 

7. CALIFORNIA AND OREGON LINE, UNDER LIEUTENANT WILLIAMSON.-This expedition, accom
panied by Lieutenant Abbot, as assistant, and Dr. ,J. S. Newberry, as geologist1 and 
naturalist, proceeded to San Francisco by sea, in May, 1855, and, after its full organization, 
commenced the exploration of the Cascade mountains, on both sides, to the Columbia river. 
The principal points on the route where collections were made, were Fort Reading1 Klamath 
lake, Cascade Mountains, Canoe creek, Pit river, Des Chutes river, the Willamette1 &c. 

8. LINE OF THE 32D PARALLEL AND CALIFORNIA, UNDER LIEUTENANT J. G. PARKE.-This explora
tion, accompanied ~by Dr. Antisell, as surgeon and geologist, was chiefly occupied in a revision 
of the lines over which Lieutenant Parke had passed in 1853 and 1854. 

In addition to the collections of the expeditions mentioned above, there have been embodied in 
this report the results of several other explorations made under the War Department, and more 
or less intimately connected with the solution of the great western railroad problem. These 

are as follows : 
9. THE EXPLORATION OF THE LLANO EsTACArio, IN 1854-'56, BY CAPTAIN PoPE.-This expedition 

was occupied in the western part of Texas and New Mexico in ascertaining the possibility of 
obtaining water in the deserts of the west hy means of artesian borings. The collections were 
made chiefly at Indianola, Guadalupe bottom, San Antonio, Devil's river1 the cros!rng of 
the Pecos at Delaware creek, Waco Tanks, El Paso, Dona Ana, &c. 

10. THE EXPLORATION OF THE UPPER MISSOURI AND YELLOWSTONE, BY LIEUTENANT G. K. wARREN. 
This exploration W!).S made in 1856, and extended along the Missouri river to a point eighty 
miles above the mouth of the Yellowstone, and up the Yellowstone to Powder river. Collec
tions were made at all points along the route. Dr. F. V. Hayden acted as surgeon, geologist, 

and naturalist to the party. 
11. CONSTRUCTION OF WAGON ROAD FROM FORT RILEY TO BRIDGER'S PASS, IN 1856, BY LIEUTENANT 

F. T. BRYAN.-:-This party was accompanied by W. S. Wood, as collector and naturalist, 
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and proceeded from Fort Riley to Bridger's Pass, and back by a different route for a portion 
of the distance. 

12. EXPLORATIONS OF RED RIVER, BY CAPTAIN R. B. MARCY, AND AIDED BY CAPTAIN G. B. 
McCLELLAN, ACCOMPANIED BY DR. G. G. SHUMARD, as surgeoll' and naturalist. 

The remaining less strictly official collections from the west, used in this report, were made 
chiefly by the following parties and persons : 

CoLONEL A-LFRED· VAuGHAN, Indian agent, and Dr. F. V. HAYDEN, in 1854 and 1855.
Their explorations were of the Missouri river from Council Bluffs to Fort Benton, the Yellow
stone, for a considerable portion of its e~tent, and various points between the Platte and Upper 
Missouri, including the Black 'hills. 

Lieut. W. P. TROWBRIDGE; on the Pacific coast, at San Diego, San Miguel, Monterey, San 
Francisco, Bodega, Humboldt Bay, Port Orford, Astoria, and Cape Flattery. His collections 
were made while engaged on tidal observations for the Coast Survey, assisted by Messrs. Andrew 
Cassidy, Jas. Wayne, and T. A. Szabo. 

RICHARD D. CuTTS, also on Coast Survey duty. Collections made chiefly near San Francisco. 
Dr. JoHN F. HAMMOND, U. S. A., at Fort Reading and San Diego. 
E. SAMUELS, at Petaluma, Tomales ·Bay, and the Redwoods, California. Mr. Samuels was 

sent out by the Smithsonian Institution and the Boston Natural History Society. 
Major G. H. THoMAS, at Fort Yuma, California. In making his collections, Major Thomas 

was assiste~ by Lieut. DuBARRY, Lieut. R. E. PATTERSON, and Dr. R. 0. ABBOTT, U. S. A. 
Dr. w. B. KING~ u~ s. A.' at San Diego. 
Dr. J. L. LECONTE, at various points in California; A. B. TAYLOR, at Monterey, California; 

and A. J. GRAYSON, at San Jose; Dr. W. 0. AYRES, at San Francisco; Dr. C. C. BoYLE, on 
the American river. 

Lieut. NUGEN, in the Cascade Mountains; Dr. PoTTS, U. S. A., at Fort Jones; Dr. W. F. 
ToLMIE, at Fort Nisqually. 

Dr. SwiFT, U.S. A., at Fort Chadbourne, Texas; Dr. ANDERSON, JJ. S. A., at Fort McKavit; . 
Dr. L. A. EDWARDS, U.S. A., in Texas and Arkansas; Dr. S. W. Crawford, U. S. A., at 
Fort Bliss, Texas; GusTAVUS WuRDEMANN, on the coast of Texas. 

Dr. W. A. HAMMOND, U.S. A., at Fort Riley, aided by L. X. de VESEY; Lieut. CoucH at Fort 
Leavenworth; Dr. WM. HAMMOND, at Fort Kearney; Capt. S. VAN VLIET, at Fort Laramie and 
at Brownsville, Texas; Major J. H. CARLETON, at Fort Laramie; ALEXANDER CuLBERTSON, as also 
Messrs. EDWARD T. DENIG and FERDINAND CuLBERTSON, of the American Fur company, and 
THADDEUS A. CULBERTSON, on the Upper Missouri; J. S. BowMAN, during several trips across the 
plains from St. Louis to San Francisco. 

Dr. J. F. HEAD, U. S. A., at Fort Ripley, Minn., aided by the Rev. S. W. MANNEY. CHARLES . 
CAVILEER, at Pembina, Minn. 

Major E. S. SIBLEY, at Fort Union, New Mexico. 
A more detailed account of the collections and expeditions referred to above will be found in 

the reports of the Smithsonian Institution.-(Sixth to the eleventh, 1851-1856.) A notice of 
the collections from the eastern portions of the United States, used for purposes of comparison, 
will also be found in the same series. 

The very rich collections made by the United States and Mexican Boundary Survey in Texas 
New Mexico, and California, are described in detail in its report, which also embraces notices 
of the results of the explorations in Texas and northern Mexico, by Dr. Berlandier, Mr. John 
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Potts, Major Rich, and Lieut. Couch. Incidental mention of these is also made occasionally in 
the present volume, wherever necessary to complete the indications of geographical distribu
tion. 

The collections of all the government parties just mentioned were transmitted, from time to 
time, to the Smithsonian Institution, and were there properly cared for until the return of the 
several expeditions. They were then placed in the hands of the naturalists selected to elabo
rate them, and the necessary drawings prepared, within its walls, under the direction of tht~ 
Institution, to which, also, was committed the general supervision of the engraving and 
printing of the plates. Every facility has been furnished by the War Department, through 
Captain Humphreys, in charge of the Pacific Railroad Office, and the heads of the different 
expeditions, for bringing the results properly before the world. 

L 3 * 
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PREFACE. 

The present report is intended to embrace a systematic account of all the species of North 
American mammals collected or observed by the different parties organiz~d under the direction of 
the War Department for ascertaining the best route for a railroad from the Mississippi river to 
the Pacific ocean. It was originally proposed to furnish a separate report in detail, on the 
collec~ions of each party, but a consideration of the fact that, with scarcely an exception, almost 
every species was found on two or more lines of survey, and thus not peculiar to anyone expe-

. dition, led to an abandonment of the first intention~ It was considered to be worse than useless 
to repeat the same descriptions and details over and over again, while, · at the same time, under 
the circumstances, it would have been difficult to say in what report any particular article could be 
best placed. As, too, the interest of North American zoology depends not merely on the character 
of the species, but also on their generic and fami(y affinities, as well as on their relationships to lati
tude and longitude, climate, soil, elevation, &c., it would have been impossible to do justice to the 
subject by cutting up the report into several isolated portions without any special eonnexion as 
parts of a systematic whole. 

At the same time, however, as it was desirable to present a picture of the zoological character 
of the several routes, as well as to show what each party accomplished, and as many very im
portant notes of habits and local peculiarities were made by the naturalists of the different lines, 
it would have been clearly an act of injustice to these gentlemen as well as to their chief officers 

· to merge all their results into one common report. For these and other reasons it was finally 
determined that there should be prepared one general report on the entire collections of the 
railroad surveys, to consist solely of the technical description of the families, genera and species, 
and of such remarks as might be necessary to show their place in the systems, each species to be 
preceded by its synonymy, and followed by an enumeration of all the specimens collected, so 
arranged in tables as to s~ow their geographical distribution. 

In addition to this general report, however, special reports by the naturalists of each line were 
also to be prepared and published, to embrace the systematic and vernacular names of their 
species, with a list of the specimens collected~ To these special reports were to be confined all 
the biographies of the animals seen, all notices of their habits, peculiarities, and distribution, as 
observed and recorded during the route. In order, that there might be no misconcep
tion of the species referred to, it was concluded to give a short diagnosis of each with a 
reference to the page of the gei).eral report where the purely zoological details might be found 
more at length. 

The present report, therefore, is the first of the series of general reports referred to, to be fol
lowed as soon as practicable by the remainder of the Vertebrata. The special reports on the 
zoology of each line of survey will be found in connexion with the other reports belonging to 
their respective parties, and, in their full notices of the life of our western animals, possess 

L 4 * 
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a general and popular interest far greater than can attach to the present account of mere zoologi
cal and technical details. 

The large size of this report on the mammals collected by the railroad parties is owing to 
several causes. In the first place, the amount of new or little known material obtained was 
extraordinarily great. The summary of the species at the beginning of the systematic list 
hereafter presented, will show that very many entirely undescribed animals were procured, and 
that of a large number of others, previously little known, the specimens were sufficient to 
furnish many new and interesting details of characters, both external and internal. 

As, too, the object in calling for complete reports from the several parties was not merely to show 
the actual results of the several expeditions, but likwise to ascertain the general character of 
the western territories, I h'l'lve not hesitated to include in this work all such materials derived 
from officers stationed at military posts, and other persons elsewhere in the west, as fell under 
my notice. 

In view of the large amount of new or little known species at hand, in the preparation of the 
present report, sometimes embracing entire genera and even families, it soon became evident 
that none of the published descriptions of the bld and standard species were sufficiently minute 

and detailed to furnish the necessary means of comparison. With the discovery of forms very 
closely allied to or intermediate between those already known, the descriptions of the latter on 
record did not show sufficiently in what the differences consisted. It became necessary, therefore, 
to re-describe, as far as they could be procured, all such species, which, in fact, proved finally to be 
nearly all previously known. The present monograph of American mammals has, in the end, 
grown out of the necessities referred to. 

It will be sufficiently evident that, without the extraordinarily rich and full collection of North 
American mammals belonging to the Smithsonian Institution, the monographs and comparisons of 
species, in the present report, could not have been prepared. Independently of the specimens 

· brought in by the Pacific Railroad surveying parties, the series in its museum, from other sources, 
was found to embrace nearly all the previously known species, and many entirely new one.s. 

I have also made free use of the collections and library of the Philadelphia Academy of 
Natural Sciences, for which every facility has been furnished in its hall. The examination of 
the specimens collected by Townsend, and described by Dr. Bachman, has contributed to settlE) 
some quite doubtful points, while in some rare or very costly works of its unequalled natural 
history library I have been enabled to verify many references which would otherwise have 
remained uncertain. 

I regret not to have been able to examine any of the types of the new species of Audubon 
and Bachman, as presented by the latter gentleman to the Charleston museum. The rules of 
that establishment do not permit specimens to leave its hall, and it was not possible to visit it 
during the preparation of this report. 

I have endeavored to make all acknowledgments of aid from systematic writers in the body 
of the report, although it may be well to mention here that much use has been made throughout 
of the works and articles of Wagner, Waterhouse, Gray, Brandt, Burmeister, Keyserling and 
Blasius, Giebel, Richardson, Agassiz, Engelmann, and others, as enumerated in the synonymy 
and list of authorities. To the labors of Messrs. Audubon and Bachman, however, either singly 
or collectively, are acknowledgments especially due for whatever facilities may have previously 
existed for the preparation of a report on American mammals. The necessity or propriety of such 
a report is only to be found in the fact that, when the crowning work of these gentlemen, "The 
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Viviparous Quadrupeds of North America," was prepared, the materials at their command were 
far less extensive than have been at mine, and that many species which they could only examine 
in the museum of London, Paris, Berlin, and Leyden, are now to be found in the Smithsonian 
collection in a profusion of specimens of the most satisfactory and perfect character. 

A.n apology is necessary for the delay which has taken place in the completion of the general 
reports on the zoology of the Pacific Railroad surveying parties. This has arisen from the fact 
that, from the first organization of these expeditions, in the spring of 1853, nearly to the present 
time, one or more has been in the field, and engaged in fresh examinations ; so that until all 
the specimens expected were received, the general systematic account of zoological results could 
not conveniently be prepared. The examination of the materials was actually commenced early 
in 1855, and many of the articles written in that year and· in 1856. With the continuous 
accession of additional specimens, it became finally necessary to re-write, alter, or extend all 
that had been prepared prior to the present year (1857.) It is to this that the frequent want 
of uniformity is due, the time allowed not being sufficient in many cases to permit the re-working 
of the whole matter. The measurements of the specimens were at first made in inches and 
lines, but that of hundredths was finally adopted; it is to this fact that the presence of the two 
different divisions of the inch is attributable, it not being convenient or possible to make the 
measurements conform throughout, as would have been desirable. 

It is, perhaps, unnecessary to state that the matter of the present report is entirely original 
throughout, the few cases .in which extracts from other authors are made being so indicated. 
With very few exceptiqns, all the references in the synonymy have also been personally made 
and verified. Where this was not possible, the synonym is enclosed between quotation marks. 

In explanation of the too frequent occurrence of typographical errata in the body of this 
report, it is proper to state that, owing to Yarious circumstances, the work was necessarily passed 
through the press with a rapidity probably unexampled in the history of natural history 
printing, allowing very little opportunity for that critical and leisurely examination so neces
sary in correcting a work of the kind. For most of the time the proof has been furnished and 
read at the rate of twenty-four to thirty-two pages per day; nearly 400 pages having been set 
up, read, and printed during the first half of July alone. The same cause has also interfe•ed 

•with the preservation of perfect uniformity of arrangement and detail throughout. In some 
cases, accidents to the form while on the press have caused the loss or transposition of letters, 
words, or paragraphs; as, among others, the exchange of characters of Orders VIII and IX, 
on page 1, referred also to on page 625. For excuse of errors in the use of technical terms, in 
the formation and inflection of scientific names, and for all other shortcomings, the writer can 
only throw himself upon the kind indulgence of his readers, partly in consideration of the fact 
that, owing to the urgent necessity for a speedy completion of the volume, no time was allowed 
for any revision of the manuscript as a complete work, nor, indeed, of its separate portions, 
and that for much of the time the preparation of the manuscript was only a few hours in 
advance of its delivery to the compositor. 

A few words in explanation of the plan adopted . in preparing the articles of the present 
report may not be out of place. I have usually made the entire detailed description of the 
species from one particular specimen, (often indicating it by number,) mentioning afterwards 
the variations presented from this type by the others before me. The specific diagnoses alone 
contain a combination or selection from the characters of several specimens. 

The numbers attached to the specimens, as ep.urnerated, are those which they bear in the 



• 
XXVIII P R E FA C E • 

Smithsonian Museum Catalogues. Each class of animals has its separate catalogue and suc
cession of numbers, from l"i1pwards, in this series, the same number being never used twice for 
different objects in its class, and thus constituting an essential part of the specimen. There is 
also a special catalogue of the osteological collections. Thus, the skin of a mammal will have 
one number, and its skull, if separated, another; each specimen having both numbers attached, 
,its own as numerator of a fraction. Thl1s, when a skin is labelled or entered t-J!-i9 , it is to be 
understood that 421 is its number, as entered in the catalogue of skins (or entire specimens in 
alcohol,) while 1149 is t.he number of the skull, as entered in theosteological catalogue. The 
skull itself would in this case be marked 1-lll· 

The column of "original numbers" embraces those attached to specimens in the :field by 
collectors. These are always retained as being referred to in the :field notes of the different 

parties. 
The measurements have, in all cases, been made in English inches/ divided either into lines 

or twelfths, or into lOOths. All the skulls, and in most cases the smaller skins, have been 

measured with dividers or callipers. The measurements of the body have been made to the 
insertion of the tail into the rump, or nearly to the very base of the caudal vertebroo; the 'animal 
usually with the head, body, and tail extended into the same straight line, avoiding, as far as 

possible, all curvature. 
Where measurements are recorded as made before skinning, they are, in most cases, to be 

understood as having been furnished by the collector. 
For the sake of illustrating more fully the character of the species d.escribed in the present 

Report, I have prepared the three lists as follows: 
The first list is that of the higher groups characterized in the following pages. 
The second list contains all the species of mammals found .in North America north of Mexico, 

that I have had an opportunity of examining, while preparing the present work, together with 
a few that belong to the northern provinces of the last mentioned State. These are inserted, as 
very probably existing within the limits of the United States, even though not yet detected. The 
indications of geographical distribution are chiefly those furnished by the specimens before me, 
alb·hough I have occasionally given statements in this respect from Audubon, Bachman, and 
Richardson. I have not pretended to define, with critical accuracy, the complete range of the. 

species, the facts on record not being sufficient for the purpose. 
The third list embraces the species which have not fallen under my notice. Some of these have 

little claim to a place in the fauna of North America north of Mexico, while others are, in all 
probability, the same as those mentioned in the first list. A few are unquestionably additl.onal 
and good species; especially such as Sorex.fimbripes and palustris, Putorius nigripes, Arctomys 
pruinosus, Thomomys talpoides? Arvicola borealis, drummondii, richardsonii, and xanthognathus, 
and some others. 

1 The English inch used is about equal to 11.26 French lines, .9383 French inches, or to 25.40 millimetres. On the other 
hand, the French inch is equal to 1.0657 English inches'; the French line to .0888 English inches, and the millimetre to .03937 
English inches. The French metre is equivalent to 39.37 English inches, or 3.28 feet. / 
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The following table will serve to indicate the additions m the list to the known species of 
North American mammals, as compared with the latest general work on the subject: 

Species described here, as new, for the :first time........................................................ 35 
Species described in 1855, from the same collection....................... .. ..... ...... ............... 17 

Total of new species in the Smithsonian collection not mentioned by Audubon and Bachman 52 
Recognized species previously described, not mentioned by Audubon and Bachman........... 18 

Total of North American species additional to the list of Audubon and Bachman............ 70 

The entire number of species mentioned by Audubon and Bachman in the Quadrupeds of 
North America, exclusive of varieties, is 197, of which about 160 were figured, the remainder 
consisting either of species previously described by the authors, but not procurable for purposes 
of illustration, or else copied from others, to render their work complete. 

The total number of species of North American mammals represented in the Smithsonian 
collecl!ion is very nearly 2 20. 

WASHINGTON, D. C., July 20, 1857. 
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78.-Sciurus limitis, Baird, (n. s.)-Pecos Fox SquirreL-Pecos River, Texas............. 256 

79.-Sciurus carolinensis, Gm.-Gray Squirrel; Black Squirrel. (Black var.)-Eastern 
United States to tbe Missouri River............................................. 256 

79 a.-Sciurus carolinensis, var. mexicanus 1-Mexican Gray SquirreL-Northern 
Mexico ................... ... . . · .... :.. .. .. .. .. . .. .. .. .. . .. .. . .. .. .. .. .. .. . .. .. .. . . . . .. . .. 263 

80.-Sciurus fossor, Peale.-California Gray SquirreL-Pacific Coast from San Diego, 
· California, to the Columbia River, at Fort Dalles............................ 264 

81.-Sciurus castanonotus-Baird, ( n. s. )-Chestnut Backed Squirrel. -Southern Rocky 
Mountains. (Fort Webster)....................................... ... .......... 266 

82,-Sciurus aberti, Woodhouse.-Tuft-Eared SquirreL-San Francisco Mountains, New 
Mexico . . .. ... . .. . . .. .. .. .. .. .. . . .. .. .. .. .. .... ...... ... ... . .. ... ... . .. .. . .. .. .. .. ....... 267 

83.-Sciurus hudsonius, Pallas.-Red Squirrel; Chickaree.-Labrador (Lat. 56°) to 
Mississippi ; and in the United States from the Atlantic to the Missouri 
River .......... : ............................ . ,.-........................................... 260 

84.-Sciurus fremontii, Towns.-Mountain Gray Squirrel....................................... 272 

85.-Sciurus richardsonii, Bach.-Richardson's SquirreL-From the Main Rocky Moun-
tains to the Cascade Range......................................................... 273 
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86.-Sciurus douglassii, Bach.-Oregon Red SquirreL____:San Francisco to Puget's Sound, 
,near the coast ......................... ~ ....................... ~........... ............... 275 

23. PTEROMYS, Cuvier. 286 

87.-Pteromys volucella, Cuv.(?)-Flying SquirreL-United States, to the Missouri 
River.................................................................................... 286 

88.-Pteromys hudsonius, Fischer,-Northern :Flying SquirreL-Northern parts of the 
United States from Maine to Minnesota, and north ....... , ... , ......... , ... 288 

89.-Pteromys alpinus; Richardson.~Rocky Mo:untain Flying ~quirrel.~Rocky Moun-
tains? ............................ ·.·.· ......................................... _ ... , .•.... , .•. ,.............. 289 

90-Pteromys oregonensis, Bach.-Oregon Flying SquirreL-Near mouth of Columbia 
River to Southern California? ............. ; ...... ~................................ 290 

24. TAMIAS, Illiger. 291 

91.-Tamias striatus.-Chipi:nuri.k.---,Moiltreal to Virginia, and west to the Missouri...... 292 

92.-Tamias quadrivittatus, Rich.-Missouri Striped SquirreL-Upper Missouri to 
Rocky Mountains, and west to the Cascade Range. Along the Rocky 
Mountains asfar south as Fort Staunton, New Mexico. Lat. 33° SO'... 297 

93.- Tamias dorsalis, Baird.-Gila Striped SquirreL-Fort Webster, New Mexico; 
about Lat, 33.00, Long. 108.00............ ......... ...... ........................ 300 

94.-Tamias townsendii, Bach.-Townsend's Striped SquirreL-From Puget's Sound to 
Petaluma, California, along and west of Cascade Mountains............. 301 

25. SPERMOPHILUS, Cuvier. 304 

a. Otospermophilus, Brandt. 305 

95.-Spermophilus beecheyi, Rich.-California Ground SquirreL-Coast of California,' 
from San Diego to Fort Reading...................... .......................... 307 

96.-Spermophilus douglassii, Rich.-Columbia Ground SquirreL-'-Columbia River, 
from Fort Dalles toits mouth, and south to Klamath Lake............... 309 

97.-Spermophilus grammurus, Bachman.-Line-Tailed SquirreL-Head of Arkansas 
River; along the Rocky Mountains to Sonora................................. 310 

98.-Spermophilus couchii, Baird, (n. s.)-BlackGround SquirreL-NorthernMexico... 311 

99.-Spermophilus lateralis, Rich.-Say's Striped Squirrel:""--' Rocky Mountains to Cas-
cades, and between about Lat. 38° 251 to northern line of California... 312 

b. Oolobotis, Brandt. · 306 

100.-Spermophilus harrisii, And. & Bach.-Harris's Spermophile.-Mohave Desert... 313 
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101. Spermophilus franklini, Rieh.-Gray Gopher.-Northern Illinois and Wisconsin, 
and to Minnesota and the Saskatchewan....................................... 314 

. 102.---:Spermophilus tereticauda, Baird, (n. s.)-Round-Tailed Spermophile.-;Fort 
Yuma, Cal. ...................................................................... ~... 315 

103.-Spermophilus tridecem-lineatus, Aud. & Bach.-Striped Gopher: Prairie Squir
reL-Eastern Michigan to the plains of the Missouri, and south to 
Red River, Arkansas, ai.d Fort Thorn, N. M................................ 316 

104.-Spermophilus mexicanus, Wagner.-Mexican Ground SquirreL-Rio Grande of 
Texas and the Pecos, and south into Mexico.................................. 319 

105.-Spermophilus spilosoma, Bennett.-Sonora Ground SquirreL-Fort Staunton, N. 
M. and El Paso, to Chihuahua, and west to the Gulf of California.... 321 

106.-Spermophilus parryi, Rich.-Parry's Marmot.---'-Shores and islands of Arctic seas; 
island of Arikamtchitchj, on the Asiatic side of Behring's Straits...... 323 

167.-Spermophilus richardsonii.-Yellow Gopher.-Sault St. Marie, Mich., and west 
to the Rocky Mountains north of Upper Missouri........................... 325 

108.-Spermophilus townsendii, Bach.-Townsend's Spermophile.-Rocky Mountains 
to the north............................................................................ 326 

26. CYNOMYS, Raf. 329 

109.-Cynomys ludovicianus.-Prairie Dog.-Milk river and 'Upper Missouri; west 
towards the Rocky Mountains; south to Red River; southwest to the 
Upper Rio Grande, and a short distance into Sonora?..................... 331 

110,-:-Cynomys gunnisonii, Baird (n. s.)-Short-Tailed Prairie Dog.-Coochetope 
Pass to Lodge Pole Creek, in or near the Rocky Mountains ........ :.~·· 335 

27. ARCTOMYS, Schreber. 348 

111.~Arctomys monax, Gmelin.-Woodchuck; Ground Hog.-Massachusetts to Wis
consin anQ. Canada; south to Virginia. (To South Carolina, Aud. 
& Bach.) .............................. :................................................. 339 

112.-Arctomys flaviventer, Bachman.-Yellow-Footed Marmot.-Black Hills, Neb.... 343 

28. APLODQNTIA, Rich. 350 

113.-Aplodontia leporina, Rich.-Sewellel; Showt'l.-Puget's Sound...................... · 353 

29. CASTOR, Linn. 355 

114.-Castor canadensis, Kuhl.-American Beaver.-Throughout the entire area of 
North America........................................................................ 355 
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30. CASTOROIDES, Foster. 
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363 

115.-Castoroides ohioensis, Foster.-Fossil Beaver.-Northern Ohio, New York and 
Michigan . .. .. .. .. . .. . . .. .. . . . . .. . . .. .. . .. . .. . . .. .. . .................................... 363 

31. GEOMYS, Rafinesque. 368 

116.-Geomys bursarius, Rich.-Pouched or Pocket Gopher.-Missouri to Minnesota 
and Nebraska.......................................................................... 372 

117. -(eomys breviceps, Baird, (n. s.)-Short-Headed Gopher.-Louisiana to Middle 
or Western Texas ..................................................... , . .. .. .. . .. ... 378 

118.-Geomys pinetis, Rafinesque.-Salamander.-Georgia and Florida. (Alabama, 
Aud. & Bach.) .............................................. .,........................ 380 

119.-Geomys clarkii, Baird; (n. s.)-Pecos Gopher.-Pecos River, Texas.................. 383 

120.-Geomys castanops, Leconte.-Chestnut-Faced Gopher.-Bent's Fort, Upper 
Arkansas River ................................................................... :.... 384 

NOTE.-The two .following Mexican species are referred to-

Geomys hispiclus, Leconte.-Mexico.------------ -------------------------------------------------.------- 386 

Geomys mexican us, Leconte.-Mexico.------- ------------------.----------------------------------------- 387 

32. THOMOMYS, Maxim. 388 

121.-Thomomys bulbivorus,-California Gopher.-Coast of California, from Tejon 
valley to Petaluma ................................................ ~.................. 389 

122.-Thomomyslaticeps, Baird, (n. s.)-Broad-Headed Gopher.-Humbolt Bay ,Cal.. 392 

-123.-Thomomys douglassii, Giebel.-Oregon Gopher.-Columbia River and Puget's 
Sound to the Dalles.................................................................. 394 

124.-Thomomys borealis.-Upper Columbia River? Canoe Creek, Cal. (East of Cascade 
mountains.)............................................................................ 396 

125.-Thomomys rufescens, Maxim.-Fort Union Gopher.-Fort Pierre to Fort Union,· 
on the Missouri ................................... , ..... ·... ... . .. .. . .. . ... .. . . .. .. . . .. 397 

126.-Thomomys umbrinus.-S~nora Gopher.-Cimarron River, N. M., west to the 
Rocky Mountains, and south into Sonora....................................... 399 

127.-Thomomys fulvus.-San Francisco mountains, N. M., to Fort Yuma and San 
Diego.................................................................................... 402 

33. DIPODOMYS, Gray. 406 . 

128.-Dipodomys ordii, Woodhouse,_:_K.angaroo Rat.-Platte River, along the eastern 
slope of the Rocky Mountains, into Durango and Coahuila, Mexico.... 410 

129.-Dipodomys phillipii, Gray.-Jumping Rat.-Los Angeles, Cal., to Fort Walla
Walla, 0. T., on the Columbia................................................... 412 
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130. Dipodomys agilis, Gambel.-Fort Yuma and San Diego, Cal., to San Francisco... 414 

34. PEROGNATHUS, Maxim. 416 

a. Perognathus, Max. 411 

131.-Perognathus penicillatus, Woodhouse.-Tuft-tailed Mouse.-San Francisco Moun-
tains, New Mexico, to Fort Yuma, California, along Colorado........... 418 

132.-Perognathus fasciatus, Pr. Max.-Fort Union, Nebraska, and Fort Riley, Kansas 
Territory, to Chihuahua............................................................ 420 

133.-Perognathus hispidus, Baird, (n. s.)-Matamoras.......................................... 421 

134.-Perognathus monticola, Baird, (n. s.)-St. Mary's, Rocky Mountains............... 422 

b. Oricetodipus, Peale. 418 

135.-Perognathus :fl.avus, Baird, (n. s.)-Upper Missouri, along eastern slopes of Rocky 
Mountains to Sonora and Chihuahua; and along the Rio Grande to 
Matamoras............ .. ................................................................ 423 

136.-Perognathus parvus, Leconte.-King's River, California. (Oregon, Peale.)...... 425 

35. JACULUS, Wagler. 429 

137.-Jaculus hu.dsonius.-Jumping Mouse.-Nova Scotia, (Labrador, Pennant,) to 
Southern Pennsylvania, and west to the Pacific Ocean..................... 430 

TRIBE MURES. 

36. MUS, Linnreus. 436 

138.-Mus decumanus, Pallas.-Brown Rat.-Throughout North America. ( [ntroduced.) 438 

139.-Mus rattus, L.-Black Rat.-Throughout North America. (Introduced.).......... 439 

140.-Mus tectorum, Savi.-White-Bellied Rat; RoofRat.-Tar River North Carolina, 
to Georgia; Northern Mexico. (Introduced.)............................... 441 

• 141.-Mus musculus, Linn.-Common Mouse.-North America generally. (Introduced.) 443 

TRIBE SIGMODONTES. 445 

31. REITHRODON, Waterhouse. 441 

142.-Reithrodon humilis.-Harvest Mouse.-South Carolina and Georgia, to St. Louis? 448 

143.-Reithrodon montanus, Baird, (n. s.)-Rocky Mountains. Lat. 39°.................. 449 

144.-Reithrodon megalotis, Baird, (n. s.)-Sonora....... ....................................... 451 

145. Reithrodon longicauda, Baird, (n. s.)-San Francisco and Petaluma, California.... 451 
L6* 
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38. HESPEROMYS, Waterhouse. 453 

a. Hesperomys. 458 

146.-Hesperomys leucopus, Wagner.-White-footed Monse.-'-Nova Scotia (and Lab-
rador,) to Virginia, and west to the Mississippi River... ................... 459 

147.-Hesperomys texan us, Woodhouse.-Texas Mouse.-Rio Grande, Texas............ 464 

148.-Hesperomys gambelii, Baird, (n. s.)-California and Oregon......................... 464 

149.-Hesperomys austerus, Baird, (n. s.)-Washington Territory.......................... 466 

150.-Hesperomys nuttalli.-Red Mouse.-Southern Pennsylvania to Georgia, and 
west to St. Louis ...................... ,............................................... 467 

151.-Hesperomys gossypinus, Leconte.-Cotton Mouse.-Lowlands of Georgia and 
South Carolina ..................... ,.................................................. 469 

152.-Hesperomys cognatus, Leconte.-Gray-Bellied Mouse.-Southern Atlantic and 
Gulf States, from North Carolina to Louisiana............................... 469 

153.-Hesperomys boylli, Baird, (n. s.)-Long..:Tailed Mouse.-Western California and 
Oregon ...................... .... ...... :. .. .. .. .. . . . . . .. . . . . . . . . . . . . . . . . . . . .. .. . ... .. . . . . 471 

153.-Hesperomys myoides.-Hamster Mouse.-Canada, Vermont1 and New York.... 472 

155.-Hesperomys sonoriensis, Leconte.-Upper Missouri, and Rocky Mountains to El 
Paso and Sonora...................................................................... 474 

156.,-Hesperomys michiganensis, Wagner.-Prairie Mouse.-Michigan, Wisconsin, 
and Illinois, to St. Louis. .. . . . .. . . . . . .. . ... .. .. . .. . . . .. .. . . . .. . . .. .. .. .. .. .. .. .. . . 4.76 

157.-Hesperomys californicus.----,-Great-Eared Mouse.-Santa Clara, California.......... 478 

158.-Hesperomys eremicus, Baird, (n. s.)-Desert Mouse.-Fort Yuma, California:... 479 

b. Onychomys, Baird. 458 

159.-Hesperomys leucogaster . ..,..--Missouri Mouse.-Plains along the upper Missouri... 480 

c. Oryzomys, Baird. 458 • 

160.-Hesperomys palustris, Wagner.-Rice Field Mouse.-South Carolina and 
.. Georgia .. ........................................................................... ~.... 482 

39._ NEOTOMA,·Say & Ord. 486 

161.-Neotoma floridana, Say & Ord.-Florida Rat; Wood Rat.-Southern Atlantic 
and Gulf States, and up the Missouri. Stragglers as far as New 
York .................. ~...................................................... . .... . ...... 487 

162.-Neotoma mexicana, Baird, (n. s.)-Mexican Bush Rat.-Pecos river to Chi-
huahua, and west to Gulf of California....................................... 490 
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163.-Neotoma micropus, Baird, (n. s.)-Black ·wood Rat.-Lower Rio Grande of 
Texas and Mexico......... . ...................................... ... ................. 492 

164.-Neotoma fuscipes, Cooper, Mss., (n. s.)-Brown-Footed Rat.-Santa Clara to 
Petaluma, Cal.......... . . . . . . . . .. . . . . . .. . . . . . . . . . . . . . . . . .. . . . ... . . . . . . . . . . .. . . . . . . . . . 495 

165.-Neotoma occidentalis, Cooper, (n. s.)-Hairy-Tailed Rat.-Mouth of Columbia, 
and Puget's Sound.......................................................... ........ 496 

166.-Neotoma cinerea.-Rocky Mountain Rat.-Eastern slope of northern Rocky 
Mountains, and upper Missouri................................................... 499 

166.*-Neotoma magister, Baird, (n. s.)-Carlisle Bone Cave, Pemnsylvania. Fossil. 

40. SIGMODON, Say & Ord. 500 

167.-Sigmodon hispidus, Say & Ord.-Cotton Rat.-Southern Atlantic and Gulf 
States ............................................................ :....................... 502 

168.-Sigmodon berlandieri, Baird, (n. s.)-Texas Cotton Rat.-Texas..................... 504 

41. ARVICOLA, Lacep. 509 

a. Hypudaeus, Keys. & Blas. 

169.-Arvicola gapperi, Vigors.-Red-Backed Mouse.-Nova Scotia, Massachusetts, 
Canada, and Lake Superior........................................................ 518 

b. Hemiotomys, Selys. 

170.-Arvicola riparia, Ord.-Bank Mouse.-Northern and Middle States.................. 522 

171.-Arvicola breweri, Baird, (n . s.)-Gray Mouse.-Muskeget Island, Mass............ 525 

172.-Arvicola rufidorsum, Baird, (n. s.)-Holmes' Hole, Mass. (Martha's Vineyard.) 526 

173.-Arvicola townsendii, .Bachman.-Washington & Oregon............................... 52'7 

174.-Arvicola montana, Peale.-Cascade Mountains, Oregon & California; Western 
Nebraska?..................................................................... .. .. . .. . . 528 

175.-Arvicola longirostris, Baird, (n. s.)-Cascade Mountains, Cal......................... 530 

176.-Arvicola edax, Leconte.-Monterey to t:3an Diego, Cal................................... 531 

177.-Arvicola californica, Peale.-California.......................... ..... .. .. . .. . .. .... .. .. .. .. 532 

178.-Arvicola occidentalis, Peale.-Puget's Sound............................................... 534 

179.-Arvicola modesta, Baird, (n. s.)-Sawatch Pass, Rocky Mountains................... 535 

c. Chilotus, Baird. 516 

180.-Arvicola oregoni, Bachman.-Steilacoom, W. T.; to Tomales Bay, Cal............ 53'7 

d. Pedomys, Baird. 517 

181.-Arvicola austera, Leconte.-Prairie Meadow Mouse.-Wisconsin to Louisiana... 539 
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182.-Axvicola cinnamonea, Baird, (n. s.).-Pembina, Minnesota........................... 541 

183.-Axvicola haydenii, Baird, (n. s.)-Fort Pierre, Nebraska............................... 543 

e. Pitymys, McMurtrie. 517' 

184.-Axvicola pinetorum, Leconte.-Upland Monse.-Long Island, N. Y., to Florida 
and the Gulf States, Illinois and Ohio.......................................... 544 

42. MYODES, Pallas. 554 

a. Synaptomys, Baird. 554 

185.-Myodes cooperii, Baird, (n. s.)-United States ........................................... ., 558 

b. ~Iyodes. 554 

186.-Myodes torquatus, Keys. & Blas.-Lemming.-Arctic Regions..................... 558 

187.-Myodes obensis, Brants.-Lemming.-Arctic Regions . ...... ... .. .......... ... . .. ...... 559 

43. FIBER, Cuv. 560 

188.-Fiber zibethicus, Cuv.-Musk Rat.-North America, generally....................... 561 

44. ERETHIZON, F. Cuvier. 568 

189.-Erethizon dorsatus, F. Cuv.-White-Haired Porcupine.-Eastern United States 
to the Mississippi river, and from Northern Pennsylvania to Canada.-
(To 67°, Rich.)....................................................................... 568 

190.-Erethizon epixanthus, Brandt.~Yellow-Haired Porcupine.-Upper Missouri; 
whole Pacific Coast.................................................................. 569 

45. LEPUS. 57'3 

191.-Lepus glacialis, Leach.-Polar Hare.-Newfoundland, north to the Polar Seas, 
and Greenland........................................................................ 57'7' 

192.-Lepus americanus, Erxl.-Northern Hare; White Rabbit.-Mountains of Vir-
ginia to Labrador. Not west of Minnesota?................................. 579 

193.-Lepus washingtonii, Baird, (n. s.)-RedHare.-Washington Territo.ry, to 54° 40' 583 

194.-Lepus campestris, Bach.-Prairie Hare.-Upper Missouri and Saskatchewan 
Plains to the Cascade Range of Oregon........................................ 585 

195.-Lepus callotis, Wagler.-Jackass or Mule Rabbit.-Northern Mexico through 
southern Texas, and west through New Mexico to the Rocky Moun-
tains. Fort Boise, Oregon Territory? Southern Sonora? .............. . 

196.-Lepus californicus, Gray.-California Hare.-Lower Colorado and San Diego, 
to Fort Jones, Cal. Not found east of Cascades..................... ........ 594 
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197.-Lepus sylvaticus, Bach.-Gray Rabbit.-From Massachusetts throughout the 
United States, as far as Indianola, Texas? and west to the Missouri, 
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as far as Fort Union, Nebraska................................................... 597 

198.-Lepus artemisia, Bach.-Sage Hare.-Regions west of the Missouri to the Rocky 
Mountains, and to the Cascade Mountains of Oregon, along the Colum-
bia on the north, and to the City of Chihuahua on the south............. 602 

199.-Lepus bachmani, Waterhouse.-Bachman's Hare.-Lower Rio Grande of Texas. 606 

200.-Lepus audubonii, Baird, (n. s.)-Audubon's Hare.-Coast of California, from San 
Diego to San Francisco ............................................................ .. 

201.-Lepus trowbridgii, Baird, (n. s.)-Coast of California, from San Francisco to 
San Diego .. . ... ...... ... .. .. ..... . .. .. . ..................... ... . .. .... .. .. .. .. . .. . .. .. . 610 

202.-Lepus aquaticus, Bach.-Water Rabbit.-Lower Mississippi River.................. 612 

203.-Lepus palustris, Bach.-Marsh Rabbit.-Lowlands of southern coast, from South 
Carolina to Florida.................................................................. 615 

46. LAGOMYS, Cuv. 618 

204.-Lagomys princeps, Rich.-Little Chief Hare.-South Pass of Rocky Mountains 
northward.............................................................................. 619 

47. DASYPUS, Linnoous. 623 

205.-Dasypus novem-cinctus, Linn.-Texas Armadillo.-Lower Rio Grande of Texas 
to Paraguay .............................. ; .. . .. .. .. . .. .. .. .. .. .. .. .. .. . .. . .. . . . .. .. . .. 623 

48. DICOTYLES, Cuv. 627 

206.-Dicotyles torquatus, Cuv.-Texas Peccary; Mexican Hog.-Texas to Red River, 
Arkansas............................................................................... 627 

49. ALOE, Ham. Smith. 631 

207.-Alce americanus, Jardine.-American Moose.-Northern portions of the eastern 
United States to Labrador, whence it extends west to the Pacific 
Ocean .................................................................................. .. 

50. RANGIFER, Ham. Smith. 633 

208-Rangifer caribou, Aud. & Bach.-Woodland Caribou.-Maine and New Bruns-
wick, and west to north shore of Lake Superior .. .. .. .. .. .. .. .. . .. ... .. .. .. . 633 

209.-Rangifer groenlandicus.-Barren Ground Caribou.-Barren Grounds of Arctic 
America and Greenland............................................................. 634 
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51. CERVUS, L. 
P!l,ge. 

210-Cervus canadensis, Erxl.-American Elk.-Northern portions of United States, 53'T 
to Upper Missouri, and west to the Pacific. Found in the Alleghenies 
of Pennsylvania and Virginia. (North to 57°, Rich.).................... 638 

211.-Cervus virginianus, Boddaert.-Virginia Deer.-United States generally, east of 
the Missouri, and as far north as Maine. Eastern Texas?................ 643 

212.-Cervus leucurus, Douglass.-White-Tailed Deer.-Upper Missouri and Platte to 
the Columbia. River and Washington Territory. Western Texas and 
New Mexico?............... .. .. . . .. . .. . .. . .. .. . .. .. .. . .. . .. .. .. .. .. . . .. . . . .. . .. . . .. .. . 64 9 

213.-Cervus mexicanus, Gmelin.-Sonora Deer.-Sonora and near El Paso?............ 658 

214.-Cervus macrotis, Say.-Mule Deer.-Upper Missouri and Platte to the Cascade 
Range, (head of Des Chutes River.) Oregon Territory. Not extend-
ing to the Pacific. Headwaters of Arkansas.................................. 656 

215.-Cervus columbianus, Rich.-Columbia Black-Tailed Deer.-Pacific Coast) from 
San Diego to Puget's Sound....................................................... 659 

52. ANTILOCAPRA, Ord. 665 

216-Antilocapra americana, Ord.-Prong-Horn Antelope; Cabree.-Plains west of 
Missouri, from the Lower Rio Grande to the Saskatchewan, and west 
to the Cascade and Coast range of the Pacific slope......................... 666 

53. APLOCERUS, Ham. Smith. 6'Tl 

217.-Aplocerus montanus, Rich.-Mountain Goat.-Northern Rocky Mountains of the 
United States and British America; also on the northern Casca~e 
Mountains ................................................. "........................... 6'Tl 

54. OVIS, Linn. 67'3 

218.-0vis montana; Cuvier.-Bighorn; Mountain Sheep.-Broken ground on the Upper 
Missouri and Platte. Rocky Mountains, generally, as far west, at least, 
as Coast and Cascade Mountains of the Pacific slope....................... 6'l 3 

55. OVIBOS, Blainville. 680 

219.-0vibos moschatus, Blainville.-Musk Ox.-Barren Grounds of Arctic America.. 680 

220.-Bos 

BOS, Linmeus .. 

americanus, Grnelin.-American Buffalo.-Formerly found throughout 
nearly the whole of North America, east of the Rocky Mountains. Now 
confined to the plains west of the Missouri and along the slopes of the 
Rocky Mountains ................................................................... .. 

682 

682 
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B.-LIST OF DESCRIBED NORTH AMERICAN SPECIES NOT SEEN AND IDENTIFIED . 

2. SOREX, Linn. 
Page. 

't.-Sorex palu§tris, Rich.-Marsh Shrew.-Hudson's Bay region............................. 55 

2.-Sorex :fimbripes, Bach.-Fringed"'Shrew.-Alleghenies of Pennsylvania..... .. ........ 55 

3.-Sorex parvus, Say.-Least Shrew.-Missouri River ...... , .. _:.. ........... ...... ........ ..... 56 

4.-Sorex harlani, Duvernoy.-New Harmony, Indiana. (Doubtful).. ........ .... .......... 56 

4. SCALOPS, Cuv. 

5.-Scalops latimanus, Bach.-Mexico and Texas....................................... .... ....... 65 

9. CANIS, L. 

6 -Canis occidentalis, var. ater.-Black Wolf.- Southern States.'.. ............ .. ............ 113 

6 a.-Canis occidentalis, var. rufus.-Red Wolf.-Texas. ....................................... 113 

13. PUTORIUS, L . 

7.-Putorius nigripes, And. & Bach.-Black-Footed Ferret.-Lower waters of Platte... 1'80 

17. MEPHITIS, Licht. 

8.-Mephitis mesomelas, Licht.-Black-Backed Skunk.-Louisiana? (Doubtful)... .. .. 199 

The following Mexican species may yet be found in the United States: Mephitisleuconota, Licht.-Alvarado River, '11exico. 

Mephitis macr'oura, Licht.- Temperate, Mexico. MephitiJJ vittata, Licht.- Oaxaca, Mexico. 

19. PROCYON, Storr. 

9.- Procyonpsora, Gray.-Short-Tailed Racoon.- Sacramento River, California. (Very 
doubtful)...................... . .. ..... ......... ..... ....... ............ .. ... .... ...... .. . 215 

22. SCIURUS, L. 

10.-Sciurus colliaei, Rich.- Collie' s Squirrel.- West Coast of Mexico.. .. ............. ..... 280 

· 11.- Sciurus mustelinus, And. & Bach.- Weasel Squirrel.- (California, And. & Bach.) 
Probably Mexican? ... ...... .. ..... ..... .. .... .. . ... ..................... . ........... 280 

12.-Sciurus nigrescens, Benn~tt.-Dusky SquirreL-Lower California. Not belonging 
to the fauna of the United States? ............................... ............... 280 

13.-Sciurus lanigerus, And. & Bach.-Woolly Squirrel.-(California, And. & Bach.) 280 

14.- Sciurus leporinus, And. & Bach.- Hare Squirrel.- (California, And. & Bach.) 
Doubtful ..................... . ............... . ....... ... ... ........... , .. .. . . .. .. . .. .. .. 280 

15.-Sciurus ferruginiventris, And. & Bach.-(California, And. & Bach.) Probably 
Mexican........................................................ .. .. .. .. .. .. .. .. .. .. . . .. 281 

For an enumeration of other supposed North American Squirrels, see pages 281-285. 
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17.-Arctomys pruinosus, Gmelin.-Hoary Marmot; Whistler.-Hudson's Bay to 
Northwest coast of America........... .............. ... ........................ 345 

18.-Arctomys lewisii, Aud. & Bach.-Lewis' Marmot.-Columbia River?................ 347 

32. THOMOMYS, Max. 388 

19.-Thomomys talpoides, Giebel.-Mole Gopher.-Hudson's Bay........................... 403 

33. DIPODOMYS, Gray. 406 

20.-Dipodomys wagneri, Leconte.-South Carolina(!) (Very doubtful)................... 415 

21.-Dipodomys heermannii, Leconte.-Sierra Nevada, California........................... 415 

37. REITHRODON, Waterh. 447 

22.-Reithrodon carolinensis.-South Carolina.................................................... 452 

38. HESPEROMYS, Waterh. 453 

23.-"---Hesperomys campestris, Lec.-New Jersey. (Uncertain)............................... 485 

41. ARVICOLA, Lac. 509 

24.-Arvicola albo·rufescens, Emmons.-Massachusetts ........................................ 549 

25.-~cola borealis, Rich.-Great Bear Lake................................................... 549 

26.-Arvicola dekayi, Aud. &. Bach.-New York ........................................... ,.... 549 

27.-Arvicola drummondii, Aud. & Bach.-British Rocky Mountains . . .. ...... ....... ..... 550 

28.-Arvicola hirsutus, Dekay.-New York... ... .................................................. 550 

29.-Arvicola nasuta, Aud. & Bach.-Massachusetts .......................................... :.. 550 

30.-Arvicola oneida, Dekay.-New York.......................................................... 551· 

31.-Arvicola richardsonii, Dekay.-British Rocky Mountains................................. 551 

32.-Arvicola rubricatus, Rich.-Behring's Straits .............................................. 551 

33.-Arvicola texiana, Aud. & Bach.-Texas . . . ................... .. . .. .. . . . . ... .. ..... .. ......... 552 
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INTRODUCTORY REMARKS. 

At the present day there is considerable difference among systematic zoologists as to the 
characters of the primary divisions among the Mammals) and the points upon which their classi
fication should be based. For my present purposes, however) I adopt the following arrangement: 

A.-UNGUICULATA, (with claws.) 
1. TEETH OF THREE KINDS. 

a. Mammre two, on the breast. 
I. Quadrumana. Limbs free ; hind feet acting as hands. 
II. Cheiroptera. Arms provided with a naked membrane for flying. 

b. Mammre more than two: on the belly. 
III. Rapacia. Mammre free. 
IV. Marsupialia. Mammre contained in a pouch. 

V. Rodentia. 
VI. Edentata. 

2. TEETH OF LESS THAN THREE KINDS. 

Canine teeth alone wanting. 
Incisor teeth, SOIJ1etimes canines and molars, wanting. 

B.-UNGULATA, (with hoofs.) 
VII. Solidungula. With one hoof. 
VIII. Pachydermata. With two hoofs. 
IX. Ruminantia. With more than two hoofs. 

0.-PINNATAJ (with fins.) 
X. Pinnipedia. With four fins. 
XI. Cetacea. With two fins. 
Of the above orders all are found in North America except the Quadrumana; and although 

the Solidungula, represented by the horse, do not now exist as native animals, yet there are 
abundant evidences of the existence of the horse as an extinct genus, .as well as of other forms 
of the order. 

Although large collections of Cheiroptera or bats were made by the surveys, I do not propose 
to work them up in the present report, owing to lack of time necessary to do it properly. The 
same may be said of the Pinnipedia and Cetacea. 

IL 





ORDER I. 

RAP A CIA 
Animals having. three kinds of teeth : incisors, canines, and molars. Mammre free, ventral. Thumbs not opposable to 

the fingers. 

The rapacious animals, consisting of two very distinct orders, Carnivora and Insectivora, are 
readily distinguished by the above characters from the other great groups of the mammalia with 
which they are most nearly allied. The want of an opposable thumb and of flat finger nails, 
together with the ventral position of the mammre, distinguish them from the Quadrumana; 
the absence of the elongated finger frame work, with its elastic membrane, from the bats. 
From the Marsupialia they may be known by the absence of marsupial bones and pouch, and 
by their free teats. 

As a general rule the condyle of the lower jaw, with its glenoid cavity are transverse, allow
ing but little motion except in a vertical direction. The hrain has distinct convolutions ; the 
posterior lobes are short. The stomach is simple, and the intestinal canal short.1 

The rapacious animals are well distributed over the world, North America having a large 
share of the species. They nearly all live on animal food, and are, in many cases, specially 
adopted to the capture of particular forms. Some always kill their own prey, others take it as 
furnished by other agencies. 

The species all fall within one or other of the two orders, Insectivora and Carnivora. 

Wagner, Suppl. Schreb., II, 4. 



SUB-ORDER. 

INSECTIVORA. 
Incisors and canines variable ; molars prismatic, with acute cusps ; feet with claws, plantigrade ; digits not elongated ; 

thumb not opposable ; clavicles complete. 

In the great advances made within the last few years in our knowledge of the true relation
ships of many genera of mammals, few orders have experienced greater changes in systematic 
arrangement than the Insectivora. Comparatively few of its subdivisions being found repre
sented in North America, it becomes necessary for American students to depend mostly upon 
European works on the subject for a knowledge of the limits and classification of the order, and 
I have therefore considered myself fortunate, in the recent appearance of a masterly though 
hasty sketch of the Insectivora, by Dr. J. A. Wagner 1 in the fifth volume of his supplement to 
Schreber's Saiigthiere, published in 1855. 

In Wagner's arrangement, the order is divided into the following five families: 
I. DERMOPTERA. Body margined with a hairy membrane; inammre, pectoral. Genus: Galeo

pithecus. Indian Archipelago. 
II. ScANDENTIA. General appearance that of the squirrels, but with an attenuated, elongated 

muzzle, distinct canines, and closed orbital ring. Genus: Cladobates, India.; Ptilocercus, 
Borneo; Hylomys, Java. 

III. SoRICID.EJJ. Mouse like in appearance ; muzzle much elongated ; feet regular or normal; 
canines not distinguishable, or spurious; bony orbital annulus wanting, or imperfect. 

Genera: Rhyncocyon, Mosambique; Gymnura, East Indies; Macroscelides, Africa; Sorex, 
Old World and North America, wanting in South America and New Holland. Sub-genera: 
Orossopus, Sorex (Brachysorex, .Anotus,) Orocidura, Myosorex; Solenodon, St. Domingo and 
Cuba; Myogale, eastern and western Europe. 

IV. TALPID.EJJ. External ears wanting; limbs short; hand broad, provided with stout fossa
rial claws. 

Genera: Urotrichus, Japan ; Scalops, North America; Rhinaster, North America; Talpa, 
Europe and Asia ; Ohrysochloris, South Africa. 

V. AcuLEATA. Back covered with spines or bristles; feet normal; tail short or wanting. 
Species confined to the Old World. 

Genera: Oentetes, Madagascar; Ericulus, Madagascar; Echinogale, Madagascar; Erinaceus, 
Old World. 

The first two families have been variously placed: the Dermoptera among the bats, (and even 
the monkeys,) from which, however, their hairy interfemoral membrane, resembling that of the 
flying squirrel, at once separates them; from the Aberrant Quadrumana they are readily dis
tinguished. The Scandentia have been distributed in different families. It is only with the 
Soricidre and Talpidre, however, that we have to do as inhabitants of the American continent. 

PomelJ in an article on the distribution of Insectivora, published in the Bulletin de la Soc. 
Geologique de France, deuxieme serie, VI, Nov. 1848, 56, makes the following arrangement of 
the order, to include both recent and fossil forms. 



MAMM.A.LS-INSECTIVORA. 

I. SP ALACOGALIENS. 
1. TALPIENS. 

Talpa. Confined to old world. 
Mogera. Japan. 
Geotrypus. Fossil. 
Astromycter. North America. 
Galeospalax. Fossil. 
Hyporyssus. Fossil. 
Scalops. One in Mexico ; two, United States. 
Scapanus. Two, North America; more boreal than Scalops. 

2. MYGALIENS. 

Chrysochloris. Africa. 
Sole:riodon. Antilles. 
Mygale. Europe; 
Plesiosorex. FDssil. 
Mysarachne. Fossil. 
Drotrichus. Japan. 

3. SoRICIENS. 

Talpasorex. (Not of Lesson.) Atlantic States of North America. 
So rex. 

Corsira. India, Europe, Liberia; 3 sp. in North America. 
Blarina. 3 sp., North America. 
Otisorex. One sp., United States. 
Hydrdgale. One sp., United States. 

Galemys. 
Brachysorex. 2 sp., North America. 
Crossopus. 1 sp., North America; Europe, India, Japan. 
Pachyura. Old world. 

Musaraneus. 
Cryptotis. United States. 
Myosorex. Africa. 
Crocidura. Old world; one, North Amel'ica. 

II. GALECHINIENS. Confined to old world. 
1. GLISORICIENS. 

A. Hylogales. 
Sorexglis. 
Oxygomphius. 

B. Dipogales. 
Macroscelides. 

5 
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2. EcHINoGALIENS. 

A. Anachantes. 
Echinogale; 
Hylomys. 
Galerix. 
Gymnura. 

B. Herissons. 
Erinaceus. 

3. CENTETIENS. 

Echinops. 
Ericulus. 
Centetes. 
Echinodes. 

As far as relates to the North American insectivora, the preceding table is by no means accu
rate in its indications. Thus, while it gives eight genera, as found in the United States, two 
of them, Orossopus and Orocidura, do not belong there at all; while Otisorex and Oorsira are 
synonymes of Sorex, and BrachysorexJ and probably Oryptotis belong to Blarina. I do not 
know what species he refers to under the genera of Talpasorex and Rydrogale. 



FAMILY. 

SO RIGID AE. 

As stated previously, the family of shrews, in its most extended sense, is characterized by a 
general mouse or rat-like appearance, muzzle elongated and tapering ; ear, with a distinct concha; 
feet normal, or the anterior smaller than the posterior, by which character of ears and feet it is 
readily distinguished from the Talpidre. The soft hair separates it at once from the .Aculwta. 

The skeleton presents from 12-14 pairs of ribs; 6-8 vertebrre, without ribs; 3-5 sacral, and 
14-28 caudal vertebrre. The tibia and fibula are united, the clavicles thin, the pubic arch 
closed. The stomach is simple, the coecum wanting or very large, the penis long ; there are 
peculiar glands on the side of the body, or the base of the tail. 

Of the various genera comprising the family, none are found in North America except those 
belonging to the Soricinae, and the only other new world representative is Solenodon, from Cuba. 
This is as large as a rat, with 40 teeth, and a naked tail. The hair is quite bristly. Rhyn
cocyon has large ears, stiff hairs, and four-toed feet. Gymnura is of large size, with rounded 
ears, and naked ears and tail. Macroscelides has very long hind feet and tail. 

SuB-FAMILY S 0 R I C I N A E. 

The shrews of all parts of the world are distinguished by an elongated and pointed muzzle; 
external ears, with two inner lobes, formed by the development of the antitragus and helix; 
feet, fiv~-toed, each with a-distinct claw; the fore feet but little broader, if at all, than the 
hinder ; the tail variable in length. They are spread over the northern hemisphere, some 
species ranging very far to the north, and, although the smallest of known mammals, sustain
ing the rigors of the severest winters. Species have been found in Southern and Central Africa, 
Asia, the East Indies, and the whole of Europe; hitherto, the region of the Rio Grande, of 
Texas, has proved the American limit to the south ; no well authenticated specimens having 
been brought from South America. It is true, indeed, that J. E. Gray mentions, in the Pro
ceedings of the Zoological Society for 1844, having received two shrews from Co ban, in Central 
America, _which he names Gorsira tropicalis and G. temlyas, but he has, as yet, published no 
accounts of them, not even their specific characters. 

The skull of the shrews has several peculiarities. It is long and narrow, much pointed 
anteriorly; compressed at the orbits, and in some species having a di~tinct crest along the 
crown. The malar bone is wanting, and there is no zygomatic arch. There is a deep fossa on 
the inner side of the coronoid process. 

The teeth of the shrews vary from 28 to 32, although some American authors give as many 
as 34 and 36, probably erroneously. There are two very large incisor teeth in eac~ jaw, directed 
nearly horizontally forward; the upper pair much curved and forming a hook; the lower 
straighter, and usually with the trenchant upp~r edge more or less lobed. In the posterior part 
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of the upper jaw there are ~our large teeth, the posterior much the smallest, each with numeroul!l 
points. Between these and the large incisors are three, four, or five simple and much smaller 
teeth ; the last or posterior of these are usually very small. These teeth are conical,· and have 
sometimes a small pointed tubercle on the inner side at the base. There are three multicuspid 
molars in the lower jaw, and between these and the incisors are two simple teeth. 

The precise homologies of the teeth of the shrews have been a matter of much controversy, 
especially in regard to the number of true molars, and the nature of the teeth just back of the 
anterior incisors. The most reliable authorities concur in considering the formula to be: incisors 
l-1 1 a-a 5_ 5 1 · 44 1 th th. r· b f · · · 1 d 
1_,1; premo ars z--2 to 2_ 2; mo ars 3,....3; ess .. an e usua num er o mmsors m mamma s, an 

the canines wanting entirely. The teeth· between t}le multicuspid m()l,arf!~;~.nd th~largeall.terior 

incisors are sometimes simply called anterior.larteral teeth, by way of :o,pn-col')lmitt~;~.l~ · 
The concha is usually provid~<l, with. t_wo vaJves or flaps, the l')l9re E)ffectp.ally tp c,lo~;~~ the 

meatus ; one formed by the antitraguf!, th(l o~hl;)r by the h~li~. . 
The snout is extended some dis.tance b!3yond the i.nci.sor teeth, ail.d ends in. ~ naked mu#;l~ 

with the nostrils pierced in the sides. The eyes art; yery minute, though usp.!!-lly disco-vera.ble. 
: . ·. . . . . . ' ~ . - . . '' . ' . ' . .. . . . . . ' ' ' 

on close· examination. The ears are more or lel!s dj_sti!l<;F, exc¢pp in,. the genu~ B~arin.a ()f J. E. 
Gray, where they are entirely col:l.ceale<l iii. the Q,rie(i skin: ~he feet are noorl;Y: pl~;ntigrad~,; !Jrll.~ 
usually naked bene~tth. 

"The stomach of the shre:ws.has the pyloric port~on someti:gu~s. very shpr:t--:-s()m~till).es m:u,<;'b,. 
elongated; the coocum is wanting ; the Iiv:er is five lobe.d, with a· gall bladder; th(l ri~ht lung 
four, the left, one lobed. The · testicles and seminal vesicles are much swollen in the rutting 
season and lie in the abdominal cavity; the external genital apparatus in the male differing from 
that of the female only in the presence of the penis. The -q.terus. is two horned ; the female with 
6-10 teats on the belly. There is a peculiar glandular apparatus on the side of the body, near the 
fore-legs, much developed in the male during the breeding season, but very slight, or wanting 
altogether, in the female or young. 

"The Soricinre first make their appearance in small number of species during the meiocene 
period, and continue through the diluvial epoch to the present time, without material change of 
form.'' 1 

The food of the shrews consists chiefly of insects, worms, and mollusks, but they are capable· 
of attacking or destroying small vertebrates, and readily devour each other. They are very 
voracious, and require a large amount of animal food~ They are nocturnal, and m~re or less 
aquatic. They do not hybernate, but go. about in the coldest weather. The young are born 
blind and naked. . . . 

The shrews constitute a very natural group, embracing many specieR, a~d have been the sub
ject of much critical examination on the part of authors, especially of Wagler:, Nathusius; 
Duvernoy, J. E. Gray, Bachman, and others. The Old World species are referable to three 
principal genera, the names of which I shall take from Wagler, as established by Nathtisius 
and Wagler: · 

1. CRoSSoPus, Wagler. Teeth, 30; four premolars in the upper jaw; lower incisor with one 
tooth on the cutting edge ; points of the teeth colored ; feet large; ciliated, with bristly hairs 
on the margins~ tail long, with a crest of long hairs on ;its lower side~ . 

2. SOREX, Wagler. Ears distinct; teeth, 32; premolars, :five; hinder. hook of1 · the uppel" ' 
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incisor as large as the first of the five premolars ; lower incisors dentate on the cutting edge ; 
teeth colored at the points; tail moderately long, with the hairs all equal. 

3. CROCIDURA, Wagler. Teeth, 28 or 30 ; the posterior hook of the upper incisor smaller 
than the first premolar; premolars, three or four ; lower incisors with even cutting edge; all 
the teeth white ; tail with longer scattered hairs interspersed indiscriminately among the 
short ones. Wagner, in Suppl. Schreb., V, 1855, 564, recognises a fourth genus, Myosorex, of 
Gray, as characterized by the dentition of Orocidura, three premolars, and the tail clothed with 
short hairs, without larger ones interspersed. The species; M. varius, is a native of S. Africa. 

Of the above genera, but one, Sorex, (Amphisorex, of Duvernoy) is found in North America. 
Orossopus _is represented by a genus differing in having a greater number of premolars and 
a differently constituted tail. Nothing essentially similar to Orocidura has been yet detected. 

Of the American species there may be established three genera ; two of them possibly 
divisible into two sub-genera, according as there are five premolars in the upper jaw or 
only four, this difference being accompanied by others of more or less importance. Their prin
cipal characteristics are as follows: 

1. NEOSOREX. (n. g.) Ears rather short, partly furred on both surfaces, valvular, concha 
directed backwards; tail longer than the body (and head,) all the hairs of equal length, except 
at the tip; feet very large, with a fringe of ciliated hairs; skull very slender anteriorly, and 
elongated -; upper anterior incisor with a second basal hook, and a small process on the inner 
side near the point. Two first premolars rather larger than the next. 

2. SoREX. Ears large, valvular) partly furred on both surfaces, concha directed backwards; 
tail about as long as the body; the hairs of equal length, except at the tip; feet moderate, not 
fringed ; skull slender anteriorly and elongated ; upper anterior incisor with a second basal 
hook, and a small angular process on the inner side near the point ; two anterior premolars 
somewhat larger than the next. 

A. Feet large ; teeth, ~=~ + t:~ + ~ = 32. 
1-1 4-4 4-4 . 

B. Feet small; teeth, 1_ 1 + 2_ 2 + 3--3 = 30. 

3. BLARINA. Ears small, not visible in nature; concha directed forwards, closing the meatus, 
its concavity entirely naked; tail as long as the head, or shorter; feet moderate, not ciliated; skull 
rather thick anteriorly, a.nd shortened; upper anterior incisor without a basal hook, but only 
one acute lobe, nor has it any process on the inner side of the point ; first two upper premolars 
lateral, much larger than the next. 

A. Nearly uni-colored; teeth,~+~=~ + !=! = 32. 
. h 2 4-4 + 4-4 30 B. BI-colored; teet , 2 + 2_ 2 5-5 = · 

In the first division there are probably two species to be ranged: Neosorex navigator and Sorex 

fimbripes of Bachman. As stated, the genus differs from Orossopus in all respects except in the 
fimbriated or ciliated feet. 

The genus Sorex embraces a large proportion of the American species, and is equivalent to 
the Amphisorex of Duvernoy, and Otisorex of Dekay, the latter established on the 0. platyrhinus. 
The European species have invariably five premolars above, which diminish gradually from the 
first to the fifth. As will be seen, two species have but four premolars, this character accom
panied by smaller feet. This group and the preceding have the upper jaw narrower and longer 
than the next, the greater elongation being due to the larger size of the third and fourth, or 
third, fourth, and fifth premolars ; these are but little less than their predecessors, instead of 

2L 
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being abruptly smaller, in fact quite rudimentary. There is, however, a curious feature dis
cernible in all the species of these first two genera from the Pacific region, namely: that the 
third premolar is smaller than the fourth, instead of being larger, or at least of equal size, as 
is the case in all the specimens examined from the country east of the Roch:y mountains. 

The greater elongation of the upper jaw is accompanied by a corresponding increase in the 
size of the lower, the number of teeth remaining the same. The lower incisor is pushed further 
forwards, so that its posterior extremity falls under the first premolar and half of the second, or 
at most only under the two premolars, while in Blarina the incisor is larger, stouter, and ex
tends back to beneath the middle of the first molar. 

The genus Blarina embraces the largest of the American species, one of them not inaptly 
termed talpoides. It may possibly bear division into two sub-genera of unequal number of 
premolars. Nothing analogous to this genus has been found in the Old "World. 

The following synopsis of the North American species described in this report may serve to 
render more intelligible the various subdivisions of the Soricinae. 

SORIOIN AE. 

NEoSoREX •••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••••••••••••••••••••••••••••••••• navigator. 
SO REX. 

A. Upper premolars fiv€l; teeth 32. 
1. Third premolar smaller than the fourth and second ..................... trowbridgii. 

vagrans. 
suckleyi. 

2. Third premolar larger than the fourth, smaller than or equal to the second. 
a. Premolars not imbricated; points directed downwards .......... pachyurus. 
b. Premolars imbricated ............................ ........................ fors~eri. 

richardsonii. 
platyrhinus. 

3. Third and fourth premolars equal, and abruptly smaller than the first and second. 
cooperi. 
haydeni. 
personatus. 

B. Upper premolars four; teeth 30 .................. ......... ........................ hoyi. 

thompsoni. 
BLARINA. 

A. Upper premolars five; teeth 32 ........................................ ............ talpnides. 
brevicaudua. 

carolinensis. 
angusticeps. 

B. Upper premolars four; teeth 30 ............................ ........................ cinereus. 
exilipes. 
berlandieri. 
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N E 0 S 0 R E X, Baird. 

Ears rather short, partly furred on both su~·faces; valvular. 

Dental formula : Anterior incisors, ~; lateral incisors and premolars, ~~; molarA, ~~ = 32; 
upper anterior incisor with a well defined hook at the base ; lower one with two tubercles and 
a notch; first two upper teeth or premolars equal, and larger than the fourth, which exceeds 
the third and equals the basal hook of the anterior one ; the fifth smallest ; the first, and half 
the second lower lateral teeth placed above the base of the incisor ; all the teeth colored at the 
tip ; lower augular process of lower jaw very long and slender; tail as long, or longer than the 

· body, with a terminal pencil; hairs uniform in length, except at tip; feet well developed, with 
a fringe of stiff bristles. 

The genus bears a close resemblance to Orossopus, but differs in the much more slender 
muzzle, in having one more molar and two tubercles on the anterior lower incisor instead of one. 
With the feet similarly constituted, the tail is destitute of the median line of longer hairs. 
The very large and highly fringed feet distinguish it from Sorex. But one species, and that 
from the Pacific slope, has been determined, though it is possible that S. fimbripes of Bachman 
belongs to it. 

NEOSOREX NAVIGATOR, Cooper, Mss. 

Sp, CHARACTER.-External ears small, bidden in the fur, which greatly exceeds them in length; longest hairs of the body 

a little over two lines long ; feet and hands very large and broad ; palms and soles, with the fingers and toes, margined by 

a fringe of ciliated bristles; the fore feet contained a little more than twice in the hinder, which are nearly as long as the 

skull; tail much longer than the head and body, (almost one-half longer,) with a distinct pencil at the t ip; third lateral 

tooth smaller than the fourth; a very slight subterminal lobe to the anterior uppe1· incisors; color above, dark sooty brown, 

mixed with hoary; beneath, greyi~h white; tail, silvery white beneath; length of head and body, 2h; t ail, 3. 

Body rather thick and full--;' feet very large, broad, and long, entirely naked beneath, covered 
above with short, stiff hairs; the soles and palms margined with a fringe of stiff parallel ciliated 
bristles, longest on the soles ; the fingers and toes all with a separate ciliation of shorter hairs ; 
the soles are occupied by a pavement of crowded, minute scale-like tubercles, extending from 
the heel to the bases of the toes ; hind feet about twice the length of the fore-feet ; the ears are 
small, and in the dried skin very inconspicuous; the whiskers are numerous, the longest reach
ing back to the arms; the tail is longer than the body, tetragonal in the dried animal, a pointed 
pencil of hairs at the tip; the hairs elsewhere rather short, but close pressed and of uniform 
length everywhere. 

The fur is long, and very full and soft; its color above and on the sides is a mixed, hoary 
and smoky brown ; the hairs being lead color for most of their length from the base, grayish 
towards tip, then smoky brown, sometimes dark brown at the end. Intermixed are longer 
hairs, black, with grayish tips. The under parts are of a dull grayish-white, with a tinge of 
brownish yellow, in strong contrast with the colo.r pf the back and sides. The feet, with the 
fingers , are of a mixed brown and gray, except 9~ t~e inner edge, where they are colored like 
the belly. The tail is like the back, except on th~ 1;1;nder surface, where it is of a sharply
defined whitish, like the belly. 
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____ M_e_as_m~e_m_e_nt_s_o_f_N_o_. _6-29_. ____ [_r_n_ch--e-s._I--L-in_e_s._II-----M--ea-su __ r_e_m __ enffi __ o_f_N_o·-·-6-29_. ____ 1 __ rn_c_h_es_._l_Lin_·_e_s __ . 

Head to occiput---------------------- 0 11 Longest toe from base ••••••••••••••••• 0 3 

Head to root of tail.------------------ 2 2 Skull, length ••••••••••••.••••••••••• 0 lJ 

Tail to . end of bone-------------.------ 2 10 Skull, width·------------------------ 0 4& 

Tail to end oLhaiis'·~ _ --- ___ • _ • •• ~. _. ~ 3 0 Length of palate ••••• ----- •• ----- •••• 0 4/r 

Fore foot from wrist • · •••• ----,.-~-.c.-- 0 4~ Width of upper jaw ------------------ 0 2-h 
Hind foot from heeL----------~·",.~.:'i'c- o 9~ 

Skull. The skull of this species is remarkably slender and atteimated anteriorly; the greatest 
width of the upper jaw being but)~aJf.that of the cranium. The dental formula is--

A · . ; 2 1 S--5 I 4- 4 32 ntenor mcisors, 2 ; premo ars, 2_ 2 ; mo ars, 3_ 3 = . 
The upper anterior incisor is long and curved, with a distinct hooked tubercle near its base on 

the inferior edge ; this is a miniature of the larger hook at the end of the tooth. The two suc
ceeding teeth are of equal size, and considerably larger than the basal tubercle just mentioned, 
which indeed is about as large as the fourth of the lateral teeth; the third tooth is less than the 
fourth, itself less than the first two ; the fifth, as usual, is very small, and wedged in between 
the fourth and the first molar. The lateral anterior teeth all overlap each other in an imbri
cated manner. The lower anterior incisor has two tubercles in its middle region, just anterior 
to the next succeeding tooth, and a faint rounded notch midway between the most anterior 
tubercle and the tip. All the teeth have the points of a dark chestnut, occupying less than 
half of the anterior incisors. 

This species, in some respects, comes very near the Sorex fimbripes of Bachman,but may be 
at once distinguished by :'the much longer tail, which is nearly one-half longer than the body, 
instead of being decidedly shorter. In S. fimbripes the body is 1-! inches, the tail 1!. The 
dental formula is probably the same, as the sixth "lateral incisor" of Bachman was probably 
the basal fang of the large anterior incisor. The hind feet are also much longer (9! lines 
instead of 6). The coloration appears quite similar in the two species, and both probably 
belong to the same genus. The geographical distribution of the species is very different--one 
occurrmg m Washington Territory, the other in Pennsylvania. 

List of specimens. 

/ 

Catalogue Corresponding Locality. Whence obtained. Nature of specimen. 
number. No. of skull. 

629 I, 780 Fort Vancouver, W. T------------ Dr. J. G. Cooper-------- -- ------ Skin from alcohol. 

1 Fur between two and three lines long. The first four measurements taken before skinning. 
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SOREX, Linn. 

Ears large, valvular, concha directed backwards, pattly furred on both surfaces; tail about as long as the body, (exclusive 

of the head,) or longer, its hairs of equal length, except at the tip; feet moderate, not fringed; skull slender anteriorly 

and elongated; upper anterior incisor with a second basal hook, and a small angular process on tlre. inner side, near the 

point ; two anterior lateral teeth somewhat larger than the next. 

The gen~s Sorex is common to both the old world and the new, and embra:ces a large pro
portion of the known species. The former have ~ll five premolars, as in most of the American, 
and belong to the subgenus Corsira of Gray. I see no reason, however, for using either this 
name or .Amphisorex of Duvernay, in preference to Sorex, as the genus was established by Lin
nacus in 1754, upon the species S. vulgaris, belonging strictly to the present group,I and very 
similar in dentition to Sorex forsteri. 

The genus is divisible into two sections, one with 32 teeth, the other with 30 ; this difference 
accompanied by others hereafter to be mentioned. Most of the species belong to the group with 
32 teeth. For the subdivisions of these sections see the list of species at the end of the article 
on the Sub-family Soricinae, page 10. 

To the first group of the table, or those in which the third premolar is smaller than the fourth, 
belong all the species west of the Rocky mountains. The second group, with. the gradation 
gradual, and the teeth imbricated, includes also the European members of the genus. This and 
the third division belong to the eastern and central portions of the continent. The species with 
30 teeth have not been found south of the parallel of northern Ohio. 

• 
SECTION A, WITH FIVE UPPER PREMOLARS, TEETH 32. 

Ears distinct, though not projecting visibly beyond the hair, furred on both sides; snout 
attenuated; tail as long as the body, (exclusive of the head,) or longer, light colored beneath; 

dental formula ~ + ~=~ + ~! = 32 ; anterior upper incisor with a well developed basal 
hooked process and an internal lobe, usually in contact -with its opposite ; fifth lateral tooth 
v·~ry small; lower anterior incisor not extending backwards to the first molar, cutting edge with 
two or three lobed dentations; the first lateral tooth and half the second inserted above the base 
of the anterior incisor ; teeth white, light chesnut only on the points ; skull slender ; feet 
moderate, not fringed; colors generally lighter beneath ; no colored points on the inside of the 
lateral upper teeth at the base; lower angular process of lower jaw long and slender. 

1. Third upper premolar smaller than the fourth. 

SOREX TROWBRIDGII, Baird. 

SP. Ca.-Ears very large, not exceeding the long fur ; fur full, longest hairs measuring over three lines; fore fee~ broad, 

contained It times in the hinder, which are barely a little more than two-thirds the length of the skull ; tail as long as the 

body and half of the head; third lateral incisor smaller than the fourtq; anterior upper incisor with·a·.moderal internal lobe. 

0olor above, sooty brown or black, slightly variegated with hoary; beneath, a little paler, and yery slightly different 

from the back; head and. body, 2t inches; tail, 2; hind feet, over five-tenths of an inch. 

Body slender, elongated; snout rather broad, depressed, and pointed; whiskers numerous, 
moderately long, and light colored ; eard unusually large, although not longer than the fur on 

1 See Nathusius in Wie~;mann's Archiv, 1838, 45. 
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the nape, covered thinly with hairs on both surfaces) the region about the meatus, however, 
being bare; the supplementary lobe of the ear with long hairs springing from the extreme edge ; 
fur on the body very full and soft, measuring three lines on the back. 

The fore feet are large in proportion, and quite broad, contained about one and two-third 
times in the hinder ones; the palms as broad or broader than the soles, being naked and with:. 
out fringes; the tail is as long as the body, (exclusjve of the head,) and is covered with short, 
stiff, appressed hairs, which are of equal size everywhere, and furnish but a very stl!nted pencil 
at the end. 

The prevailing color of the upper parts and.sides is a dark sooty brown or black, with a hoary 
intermixture, the hairs being very dark lead color to near the tip, then light grayish and tipped 
with sooty brown; the under parts are not conspicuously different from the upper, being of a 
dark, smoky ash, or plumbeous ; the tail is colored like the back, except on the under surface, 
which is of a decided and well defined whitish; the feet are pale brownish. 

The sk~ll is slender, and much attenuated ; the teeth ~ + ~=~ + !::::: ; the upper anterior in

cisor with a spur or hook at the base, intermediate in size between the 3d and 4th lateral teeth; 
the lower anterior incisor has two tubercles or swellings in the cutting edge near the base, the 
posterior nearly obsolete) with a notch in front of the anterior one ; the :first two lateral upper 
teeth are of equal size, much larger than the third, and twice the size of the fourth ; the. :fifth is 
very small. 

• 

Measurements . 

867. I 813. 
(Dried skin.) 

-----------------~-------~-----
Inches. Inche8. 

Length to root of taiL. __ ••• ____ ~- - - ____ • _______ • __ _ 

Tail to tip of hairs.----_---- - - -~ - _ -----------------

Tail to tip of bone---------------------- - -----------
Fore feet from wrist. __ ______ • ________ . ·_. ___ _______ _ 

·. ' 
Hind feet from sole __ ~ ____ ••..••• __ . ________________ ' 
Longest toe _____ ____________________________ : _____ _ 

Breadth of palm .. ________ .---- .. _________________ ~-

Length of skulL._._ .....• _ .. _. ___ •••• ____ • _____ • __ 

Length of palate----------------- -- ---------------

Width of upper jaW---------- - ---------------------

2.5 
2. 1 

2.oz 
o. 3z 
0. 6 

0.2.g 

0. 1! 

0.8j-

0.3J.J 

0.2-h 

2.2z 
2.0 

l:.nz 
9.3z 
0. 61-

This species approaches nearest to the Sorex palustris of Richardson; but, judging from the 
description, differs in the following points: there are :five lateral incisors, instead of four; the 
tail is longer, and the size every way less. (Body 2!, not. 3!, inches~) Th'ere would seem to be 
more difference in the color of the two surfaces, under and upper, in S . palustris, than in the 
present species. The geographical distribution is also different, the S. palu~tris coming from 
the Hudson's Bay region, the present one from Oregon, on the Pacific coast. 

From S. forsteri, Rich., it differs in the considerably longer tail, the disproportion of thE. 
third lateral upper tooth) and the darker under parts. 

From Sorex richardsonii of Bachman, it is distinguished by the longer tail and by the nearly 
uniform tint of the ·two surfaces. 
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From S. parvus ot Richardson, (not Say,) by much the same characteristics. 
Since preparing the preceding description; a third and fourth specimens in alcohol.have been 

received from Fort Steilacoom, agreeing very well with the above, except that the under parts 
are a little lighter, with a faint rusty tinge. The line of demarcation is, however, n6t distinct, 
the hoary sooty brown of the back passi-ng insensibly into the belly. The ear is large, about as 
long as the fur ; it is clothed with long hairs on its margin) otherwise nearly naked. The tail 
is cylindrical,, the an~uli quite conspicuous. 

Measurements. (Specimens in alcohol.) 

1676. 2046. 

Head--.-·-._.--.----------- •••• -----~-_ •• __ •• ____ _ 0.85 0.83 
lleadand _body ____________________________________ _ 

2.40 2.32 

Tail, (vertebrre) ••• _...... : . •• ------ •••••••••• ___ •. 2.00 1. 63 

Tail, (hairs).-- •• ------- ••••• -- ••••• ---------- __ •••. 2. HI 1. 65 

lland. ___ •••• _ •••• - ----- _ ---- ______ ---•---- --·-- ___ _ 0.30 0.25 

Foot.c ••• ~---------------------------------------- 0.55 0.57 
Ear ______________________________________________ _ 

0.30 ---------·--

List of SpecimeM. 

Catalogue Corresponding Sex & 
Number. No. of skull. Age. 

Locality. When 
collected. 

Whence obtained. Nature of Collected by 
specimen. 

967 ------------------- A5toria, Oregon---- June 10,1855 Lt.W.P.'frowbridge,U.S.A. Skin----- Jas.Wayne. 

813 3088 (J ••••••• do •• ~-------------------- ----------dO------ - ----- • • do •••••• -- .do ••••• 
1676 --------·---- Ft. Steilacoom, W.T. 1856. Dr. GeorgeSuckley,U.S.A. In alcohol. Dr.Suckley. 
2046 ---------~----~---- _______ do •.. ~------ •••••• do .••.• __________ do •••••••••••••• do •••••• __ .do ••••• 

. SOREX VAGRANS, Cooper, Mss. 

SP. CH.-Ears moderately large, though little more than half as long as the adjacent fur. Fur rather full and long; hairs 

on the back measuring two lines and a half. Feet rather small ; anterior oontained rather more than one and a half times 
in the posterior, which are a little over two-thirds the length of skull. Tail longer than the body, about five-sixths as long 

as head and body, scantily haired at tip. Third lateral tooth above, smaller than fourth. Anterior upper incisor, with a 

rounded internal lobe, in broad contact with its fellow. 

Color above, olive brown, varied with )loary ; beneath, dusky yellowish white. Sides a. little paler than the back. 

Head and body, 2 inches. Tail, It. llind foot about 0.47 of an inch. 

Description from Nos. 630, 16'75.-Body rather stout and full. Fur long, measuring three 
lines on the back. The ears are large an.d the aperture wide, the concha is not, however, as 
long as the fur, and is usually concealed in the hair. The internal surface is well covered with 
fur along the upper margin, as well as on the edges of the supplementary lobes. 

The feet are rather small, the palm as broad as the soles, both naked, with a slight ciliation 
on the latter. The tail is about five-sixths as long as the head and body, slender, depressed, 
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and scantily clothed with short stiff depressed hairs, which constitute a very small pencil at the 
end. The. fur is very long and full, measuring three lines on the back. 

The upper parts are of a rather dark olive brown, with a hoary tinge, caused by penultimate 
bars of grayish on the hairs. The sidee are paler, with a tinge of chestnut; the under parts 
are of a yellow brownish white. The feet and under surface of the tail are white, with a dusky 
yellowish tinge. . ~. 

The skull is moderately slender anteriorly. . The ,dentition is . .;. + ~~ + !=! = 32. The 
upper anterior incisor has a second hook at the base, decidedly smaller, however, than the one 
in front of it forming the tip of the tooth and about equal to the third lateral tooth. . The 
first two lateral teeth are of equal size, and decidedly larger than the fourth, which, however, 
is larger than the third. The teethare all chestnut colored at the_tips . . 

Measurements of 630 (first four taken before skinning); 

Inches; Lines. 

------------~-:---------------------l--------1·-------

03'3 to . occiput._ • • --- •••••• _ .• __ ._ • .•.•• _ ••••••••• _. _. __ ••••••• _ 

Nose to root of taiL-------------------------------- 2 

Tail to end ofvertebr<B----~------------------------- 1 

Tail to end of hairs. __ - . -~.- •• -----.- •• -.--.--.---- - 1 
Hand from wrist • . _---- ... - ••••••.•••••• _------- - - ..• __ ••• ____ • 

Foot from heeL ••••••• _ •• _--- .• __ .·.--- •• _ ••.•••••.. --- __ • _. ___ _ 

"Skull, length •••. •••••••• ------- ------. --·- ---- ____ --·- ••• • ___ ._ 
Skull, width •• - •.•.•..• -- •• •• - •••• - ••• - •••• .••• -- •.••. . • _ .• __ . _ 

Length ·of palate. __ .. __ • _ •.•••.•• -. -- •.••.. -.-. - •. - .•••••••••. _ 

Width of upper jaw ••... - ••• -.- •••.. - •.•••• - ••.•. -_, ___ .••••• ___ _ 

Several specimens in alcohol agree essentially with the preceding description taken from a 
dried skin. In one or two the color of the back is a brighter chestnut than as described . . 
There is considerable difference in the thickness of the tails at the base, and the swelling of the 
head; these, however, are probably sexual characters, as they are most marked in the males. 
In most specimens, the terminal pencil of hairs of the taiLis worn off to a stump, or else want
ing, lea~ing tl:te tip of the -tail naked. In 1259 this pencil is, however, visible. 

Measurements from alcolwlic specimens. 

1675. 1261. 1259. 

Length of head .--.-.-- •• • • _ •••••.• ---- 0.87 0.86 0.87 
Head and body_.----"-.--- .. - .• _-. __ - •.. 2. 21 2.115 2.26 

Tail to end ofvertebrre ••••• • . ---------- - 1. 67 1.15+ 1. 75 

Tail to end of hairs--------------------- 1. 67 1.15+ 1. 85 

Fore foot.-.-.-.- •• --- - •• --.- •• _.-._._. 0.29 0.28 0.28 
Hind foot.~----·---------------------- 0.50 0.49 0.49 

Ear.---------------------------------- 0.25 0. 26 0.25 
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There are three specimens of ' this species from Petaluma, C!J,lifornia, in the collection of Mr. 
Samuels, which bear evident marks of immaturity, although they have nearly attained to their 
full size. The teeth were all covered by a membrane, which, however, on being taken off, 
exhibited the dentition complete in every particular, (32 teeth,) and all more or less dark colored 
at the tip. As illustrating more fully the characters of the species from better preserved 
specimens than those above describ~d, I shall proceed to give a detailed description. 

The form of these specimens i~ more mouse-like than usual, owing to the large feet and tail, 
the rather short head and the full body, . The naked muffie is unusually broad, and slightly 
divided medially by a. furrow. _The muzzle ·is broader than usual, depressed ; the eye rather 
large, distinctly visible, and nearer the muzzle. than the ear; The ear is concealed by the fur, 
and is much shorter than usual; the a-dtitragus large) valvular, and with the valvular helix 
naked, except on the edges; the concha is covered with hair on the margins and posteriorly, 

The tail (vertebrre) is about as long as the body) exclusive of the head; it is thick, cylindri
cal, but little. narrower at the base, and densely covered ;with hairs, so as nearly to conceal the 
annuli ; it is terminated by a scant pencil. 

The fur is short, but soft and full; it measures about 0.18 of an inch on the back. 
The feet are unusually large and broad for the species of this section, more so, in fact, than 

in full grown specimens. The two pairs are of about equal width ; well covered above by long 
silky bristles, which form a distinct fringe on the outer edge of the palms. The soles are 
tubercular and naked, though the hinder part of the heel is qovered with short hairs, except 
along a narrow line. There are, _as usual, six larger tubercles among the smaller ones. 

The color above is a light clove brown, with a very slight tinge of chestnut or cinnamon. 
The hairs are very lustrous, and there is an intermixture of hoary, caused probably by -stronger 

reflections in particular hairs. The iHid~,Jr parts are grayish, lighter than above, the gradation 
rather insensible. The tail is dusky at the tip, and rather lighter below; the feet also are 
rather pale, especially on their inner portions. 

The skull is large an.d broad, with less attenuation than usual. The dentition embraces 32 
teeth. The anterior upper incisor is much curved, with a·basal hook, which is narrow and acute, 
nearly as long but narrower than the first and se~ond premolars. The third premolar is only 
about half the size of the -fourth, which is a little less than the first two. The fifth is, ·as 
usual, diminutive, but distinctly visible in the diastema between the molars and premolars. 
The lower anterio~ incisor is ra~hJ:Jr deep, and with three prominent lobes on the cutting edge. 
The first premolar is large, the second twice the · size, with two distinct crisps. 

Current 
Number. 

Locality. 

Eye. Ear. Occip. Tail. 

Measurements. 

Tail to end of- Length of- Width Skull. Width Width Nature of._ 
of of of specimen. 

Verteb. Hairs. Foteft. Hindft. palm. Length. Width. jaw. palate. 

---------· __ · -1----.. ----------·- --------~--1~--

1681 Petaluma, Cal. ········ ········ 0.85 1.96 1.42 1.55 0.27 0.47 0.13 0.70 0.32 0.17 0.27 In alcoho1• 
1682 ...... do ... . ... 0.30 0.54 0.81 1.95 1.22 1.35 0.27 0.47 0.13 .................................... do .... . 
1683 ...... do. ..... 0.30 0.54 0.81 1.95 1.46 1.60 0.27 0. 47 0.13 .... .. . . , ........... ..... .... ...... .. do ... .. 

3 L 



18 U. S. P. R. R. EXP. AND SURVEYS-: -ZOOLOGY-. -GENERAL REPORT. 

Catalogue Correspond'g Sex & • 
number. No. of skull. age. 

1781 

Locality. 

List of specimens. 

When 
collected. 

Whence obtained." Nature of Collected by 
specimen. 

Shoal water Bay, W. T .• ---- _ ---. Dr. J. G. Cooper .••••• --. Skin fr. ale. _ ••. ~ •.•• , ••••• 630 

1675 

1261 

••••••••• do ••...•..•••••••••••••.•••• do •••••••••••••.•••• do •••. -·-······-····· 

Cape Flattery, W. T. Sept.1855 Lt.W.P.Trowbridge,U.S.A. 'In alcohol.------~---·----

1259 ······--··-- ----~- Cas~ade Range, 0. T •..•. do •• · •• Lt. Williamson, U. S . .A •• • ••• do~--- Dr.J.S.Newberry. 

1681 •••• --- •••• _ • _ •••• Petaluma, CaL_ •• _. )856. E. Samuels •••••• -- •• --- .•••• do.'. __ ----.--- ••. ---. 

1682 ---········- •••••••••••••• do ••••••••••••• do ••.••••• do.----------·---•-- ----do •••• ----~-···-·----

1683 •••••••••••••••••• --------dO---·-···- .•••• do ••••• ~ •• do-•••••••••••••••• ·;. ••••• do •••• -.-----·-----.-.--

SOREX SUCKLEYI, Baird. 

SP. CR.-Ears quite large; about as long as the adjacent fur. Longest hairs measure barely two lines. Feet rather small; 

the anterior contained nearly twice in the posterior, which barely exceed two thirds of the skull. Tail considerably longer 
than the body without the head; well coated with hair; caudal vertebrre, 16. Third lateral tooth above smaller than the 

fourth. Width of skull rather more than half its length ; palate, three-eighths this length. 

Color above, light chestnut brown; beneath, grayish white. Length, 2t-inches. Tail, 1!? Hin.d foot, 0. 46 of an inch. 

(Nos. 362, 1677.) This species has very close relationships to S. cooperi and platyrhinus, 
its distinctive characters being only evident after careful comparison of t~th and skull, as well 
as of' external characters. · '1.1he snout is much elongated in the prepared specimen, though 
probably less so really than inS. platyrhinus, judging from the skull. The ears are conspicu
ous, though not quite as long as the fur; they are weil coated with fur on t~e sides and edges, 
except around and in front of the meatus. '.fhe feet are rather small ; the anterior contained 
nearly twice in the posterior. The palms and soles are naked, the latter with overhanging 
hairs. The claws of the :first l:\nd :fifth toes reach to the penultimate articulations of the adja
cent second and fourth. The tail is longer than the body, exclusive of the head. The fur is 

· soft, and on the back about two lines in length or less. 
The upper parts and sides are of a rather light chestnut brown, with a slightly hoary appear

ance, caused by this color being still lighter. penultimate to the tip of the hairs. The under· 
parts of the body and tail, with the feet, are of a brownish white or gray. 

The skull is short and thick for the species of this group, considerably exceeding, in this 
respect, the S. platyrhinus. The breadth is more than half the length, instead of being less. ·· 

The dental formula is~+~=~+~· The third upper lateral tooth is decidedly less than the 
fourth, as in all the western shrews that I have examined. · 



Measurements. (Mounted specimen~) 

Inches. Lines. 

Snout to root of taiL •••••• ·-------~-----"·-------------- 2 
Tail to end of vertebl1!l.~-----~-----·----------~- -- --. ---- ·1 

··· Tail to ·end of hairs--------~-------- ~ ------------------- 1 

The tail vertebl1!l r~moved from the skin, however, measure.. 1 

Hand ••• ---- • ---.-- -·~-. ---------. --~---. --- __ •• --"•--- _____ ---- _ 
Foot--- •••• ___ . _-__________ ,;,_-------.-- _______________ •• ________ ·" 

Length of skulL -•-- - - ------ •• , ••••• ------ •• _. ___ • __ ·_ ---- ____ •• _ •.• 

Width of skull. "··•- •• ------.---•- •• -"- ·~ •••• .-~-- ____ ••• _ ------" _ •• 

Length of palate.--- - --.-·-··- - ·- •• ----_---~----_- ---- - ••••• ____ ___ ••• 

Width of jaw----------------------------~--------------_ •••••• --· _ 

Specimens in alcohol. 

'l 1264? 

------' 
1677. 

Head ••••••••••••• ·- ••••••••••• ;; ---.--------------
llead and body_ • •••••••••••••••••••••••••••••• "_ • • _ 

Tail, (vertebrre) ••• ••••••• -- --··---. -- --~ --.-.------. 

Tail, (hairs) •• ---.~ •• --.-•• -.-.-------~--- : ----.-- •--
·Fore foot •••• -----.--------- •••• ·:. _ _-______ ._. ____ ._ 

Hind foot. __ - ·~-- ···.~----_ . .... :.-·--".-.--.--------.-. 
Ear •. _ •• _ •• ___ ~"-"·· • • · • •• ___ •• ___ •• __ ,;, ___ :; -._. __ : ___ _ 

0.80 

1..90 

1. 70 

1. 80 

0.25 

0.46 
0.26 

1-···;~;;·;·· 
1. .40 

1. 50 

0.35 

0.46 

~------------

19 

As already remarked, this species is externally very similar to the S. cooperi, and the imper
fection of the specimen tenders it still more. difficult to distinguish. · The shape of the f;!kull 
and teeth will, however, furnish ready grounds for separating the two-better, indeed, than in 
many cases where the differences of externalform are more_ striking: The size app_ears some
what larger, and the tail shorter, though this may be owing to imperfect stuffing. The feet 
are rather smaller, and the three central toes not· so much· elongated ; consequently the first and 
fifth claws extend further along the adjacent toes, reaching the penultimate articulation, instead 
of falling short of it. The soles are apparently without the two large tubercle!! on each edge, 
and are more covered by hair. The color.is much the same, although there is a slightly hoary 
appearance in the present species not found in the other. The· ears appear much the same. As 
stated, however, in this species, the skull isvetydecidedly fuller in the region of the cranium, 
as well as. higher and broader anteriorly, Jess attenuated every way ; the longitudinal axis of 
the skull and of the palate both shorter, and the palate wider. The third lateral upper tooth is 
smaller than the fourth, instead of bei~g equal to it, and the fourth tooth is larger than in its 
analogues in the other species. 

The characters of this species are perhaps more like those ot S. personatus; the size is, how-
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ever, much greater, its feet · shorter, and its teeth different) although the shape of the skull 
appears somewhat similar. _ 

From S. vagrans it differs in its chestnut brown color above, instead of olive brown, and the 
less pure light color of the belly. Its fur is niuch shorter., the feet smaller, the skull is broader, 
the ears consider~bly smaller. 

Several specimens of what I refer to this f!pecies, collected in more southern localities, differ 
a little in color. They are consitlerably darker) more 6f a clove brown, with no chestnut tinge, 
and there is a considerable admixture of hoary, cal.1sed by the fact that the extreme tips of t he 
hairs are darker than the penultimate portion. 

Jlfeasurements. 

Nose to---' Tail to end of- Length of-
Current Locality. .. Ear. Nature of 
number. specimen . 

Occip. Tail. Verteb. Hair$. Fore foot. Hind foot. 

1678 Petaluma, California ••• 0. 80 2.00 1. 40 1. 40 0. 26 0.45 0.26 Alcohol. 

1679 ----------do ••.•• •• • •. 0. 80 2.00 1. 32 1. 32 0.26 0.45 0.26 • • .• do ••• • 

1680 - - --------do •••••••••• 0. 81 1. 75 1. 30 J. 49 0. 25 0.45 0.21 • • • • do • • •• 

2085 ~onterey ____ __ _______ 0.82 2.05 1. 19 1. 25 0.25 0. 45 -- -- ----- .• • • do •••• 

List of 8pecimens. 

Catalogue Correspond'g 
number. No. of skull. 

Localitr When Whence obtained. Original Nature of Collected by 
collected. number. specimen. . ·. . 

362 1276 Steilacoom, W. T • •••• • • • ---- ----- Dr. George Buckley. '24 ~oui:tted •• -- - - --- -- - ___ _ 

1677 - -- ----.----- _____ ___ do • ••• ~~--- - -- -- - - ------ - - - ----~-do •••••••. -- ------·. In alcohoL------ · -··--~-

1264 -- - --- · ----- UpperDesChutes river,O,T. Sept. 18_55 Lt. R.S.Williamson .•••••• .: ..•.. do •• . • Dr.J.S.Newberry 

1678 . ------------ Petaluma, California____ _ 1856. E. Samuels .. ...... . -------- ••• do .••• --- - --.---- ----
1679 ·"·--------- • •••• • .• do"--- - --- ----- - • •• do _ __ -----~---do ____ ____ -· - - ---- . • .• do· ______________ : ----

1680 ----------- - -- - -- -- -dO- ----- --- --- ~- ••• do • • . • _______ _ do __ _____ _ ----- -- - • •• • do ••.. ----- -~ ---_· __ _ 

? 2085 - - ----- ----- Monterey, California •••..• • • do •••• A. S. Taylor •• ____ _ --- -- - - - •..• do • • •. - --- -- - -~~----

2. Third ,upper premolar larger than the fourth. 

SOREX PACHYURUS, Baird. N. S. 

SP. CH.- Ears moderate, though distinct ; not half so long as the adjacent hairs. Fur vl)ry full, the longes~ hairs meas~ 

uring over five lines. Feet and hands very stout and broad ; the latter contained about one and a half times in the former, 

which are about two-thirds the length of the skull. Tail very thick throughout its whole length, with a decided pencil 

at the tip ; about seven-ninths the length of head and body ; longer than the body alone. Third lateral tooth above 

larger than the fourth. No internal lobe to the anterior upper incisors, but these are somewhat widened and in contac~ 
near the rounded point. Premolars not imbricated. 
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Color above, light olive brown, becoming much darker on the rump; bcneath,-ashy white, with a tinge of brownish; 

sides of a tint of brown paler than that on top of the head. Head and body, 2t inches. Tail to end of hairs,' 1£. 

The body of this species appears unusually stout and full, owing to the length of the fur, 
which exceeds that of any American species with which I am acquainted, measuring on the 
back, 5 lines. Its large feet and claws, and very thick tail, are also highly characteristic. 

The ears are of moderate size, the concha. short, scarcely more than a line high, not .coming 
far round the meatus, and much shorter·than the fur. - It is scantily coated with hair on the 
margin of the internal face, and with longer ones on "the edges of the supplementary lobes. 

The feet are unusually large and broad; the palms as broad, or a little broader than the soles; 
both are naked, and on the edges of the latter there is a slight indication of ciliation. The fore 
feet are larger in proportion than the hinder, being contained but one and a half times in them. · 
The claws, too, are larger than usual, and about as long on the fore as on the hind feet. 

The tail appears very thick, as much so as that of Mus mu:sculus. It is about seven-ninths 
as long as the head and body, (measured to the tip of the hairs,) and is well coated with long, 
stiff) bristly, appressed hairs, which conceal the annuli, and terminate in a decided pencil at 
the end. 

The upper parts are of a smoky plive brown anteriorly, becoming considerably darker towards 
the tail. The sides are of .a lighter tint of the s~me brown as that on the top of the head, with 
a slight tinge of chestnut. The under parts are of a dull reddish brownish white. The color 
of the sides is in a broad stripe, quite clearly defined against that of the back and belly. The 
tail is like the back, and tipped with dusky; its under ' surface and the feet pale brownish, or 
brownish white. Claws bright yellow. 

The skull is slender anteriorly, ~hough the muzzle is stouter than in t:J. navigator. The 

dental formula is i + :=~ + t:. T}le anterior upper incisor is bidentate, the posterior lobe or 
hook nearly as large as the anterior, and:eoming down nearly to the line with it and the next 
teeth; it is about the size of the third lateraltooth. The five lateral teeth overlap each other, 
and diminish gradually.and regularly from the first to the fifth, which is rather larger than 
usual, and visible from the side. There are .three very decided . lobed serrations on the lower 
anterior incisor. All the teeth are chestnut at the tips. 

Measurements. 

626. 1674. 

····· ···· - ··--·· -----·---1~----1-----

Nose to occiput-----------·-·-------------.--.-------
, Nose to root of taiL ______________ •• _.,. _____ •• -- •• --

Tail from root to end of vertebrre------·--··--·------

Tail from root to end of hairs., •• -_--------- -- --------
· Fore feet from wrist ••• _______ -. ~-.-----.---------.---

Fore feet, width. ___ • _______ -- __ .--------------·---·-

Hind feet from heeL __ · __ --_ •• --.--------------------

Skull, length--·------------------·-----------------

Skull, width.-.-.-------- •••••••• ---- •• ------------

Length of palate---------- - ------------------·····-

WidLh of upper jaW--------------··--··-······-"···· 

IncheJJ. 
1. 00 . 

2.25 

1. 58 

1. 75 

0.33 

o. 12~ 
0.50 

o. 79 

0.'38 

0.32 
\ 

0.18 

IncheJJ. 

0.97 

2.40 

1:54 

1. 65 

0.33 

------------
0.55 

------------
....................... 

------------
------------
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The first four measurements of No. 626, and all of 1674, were taken from the specimen . 

before skinning . 
. I refer, with some he~itation, . to this species, a specimen from Fort Ripley. The tail is muti

lated, and its otherwise indifferent state of preservation increases the uncertainty. It has, 
moreover, a stronger tinge of rufous beneath. 

This species is readily distinguished from its congeners; as, from.S. Jorsteri, by its full fur, 
thick and hairy tail, large feet, .&c.; from S. richards@ii,. by having unusnally.large and stout 
feet; a longer tail, diffm;ent color, smaller size,· &c. 

List of sp_ecimens. 

Catalogue Corresponding Sex& Locality. Whence Qbtained. 
number. No. of skull. age. 

626 

1674 

638 

1777 --- .... - Pembina, Minnesota •• , •••• Charles Cavileer ............. 

............................ ------ •••••••• do •••••••••••••••• •••••• do •••••••••••••••••••• 

1789 (J Fort Ripley, Minnesota.---- Dr. J. F. Head, U. S. A ....... 

SOREX FORSTER!, Rich. 

Sorex forsteri, RicH. Zool. Jour. III Jan.-Apr. 1828, 516.-IB. F. B. A. I. 1829, 6 
BACHMAN, J. A. N. S. Phila. VH, 1837 386; pl. xxiv, f. 6 • . 
DEKAY, N. Y. ,?ool. I, 1842, 20; pl. xxi, f. 3. 
Aun. & BAcH. N. Am. Quod. III, 1854, 310. (Copied from Bachman.) 

Corsira for!teri, GRAY, Pr. Zool. Soc. Lond. V, 1837, 124. 

Nature of specimen. 

Skin from alcohol. 

In alcohol. 

Skin frem alcohol. 

Sp. Cs.-Ears rather small, about half as large as inS. trowbridgii; as long as the adjacentfur, longest hairs measuring about'0.25 
of an in~h. Feet rather small; the anterior contained about one and two-third times in the hinder. Tail shorter than the body, 
about two-thirds as long as head and body together ; nearly naked towards the tip. Premolars tiled ; third tooth above ,larger 
than the fourth. Anterior upper incisor, with small sharp internal subterminallobe; the opposite in contact. 

Color above, smoky brown or plumbeous gray, slightly hoary; beneath, pale grayish ash, decidedly lighter than the back 
Head and body, 2~ inches; tail, Ji inches. Hind foot, 0.5 of an inch. 

The snout is rather slender, much pointed, with a naked and_ bilobed muzzle. The ears are 
moderately large and readily distinguishable in the fur, although not projecting beyond it, in 
fact barely equalling this in length. They are suborbicular; their edges en:tire, (not split,) 
inflexed below ; sparsely coated. with furry hairs on both surfaces; densest near the margin~ 
The fifth claw in the· hind foot scarcely reaches the base of the fourth, and the_ first claw falls 
short of the base of the fifth. The sole appears entirely naked from the heel. The fore feet are 
about two-thirds of the length of the hinder. There is little or no tendency to a fringe to the feet 
or their digits ; their upper surfaces are well covered with short hairs. The tail is nearly two
thirds the length of the head and body; it is cylindrical, flattened at tip, (in dried specimens,) 
and encirled by numerous narrow annuli. The hairs in the tail are, for the most part, very 
short, scarcely extending more than the width of a single annulus, against wlj.ich they are 
closely pressed. The extreme tip of the tail, where flattened, is, however, entirely naked, and 
has somewhat the appearance of possessing tactile sensibility. There is a narrow linear space 
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in the side of the body, covered with hairs much shorter than elsewhere, indicating the position 
of the musk gland. 

The upper parts, generally, are of a bluish hoary, with a slight tinge of brown; beneath, the 
tint is brownish gray, consi~erably paler than the back. The feet and Tower surface of the tail 
are brownish .white; the upper surface of the latter like the back; its extreme tip quite dusky. 
The fur, when examined closely, is seen to be of a clear plumbeous, tipped with the colors men
tioned ; bu:t .between their -base and tips are three very narrow, nearly obsolete, rings of1ighter, 
readily visible, where a portion has been lost. The teeth are white, with the extreme tips only 
light chestnut, differing greatly in this respect .from the conspicuous coloration of S. talpoides. 

pimensions of 6·22. {Specimen in alcohol.) 

Inches. Lines. 

Nose to occiput------·----------------~------------------------ 10 

Nose to ear----------------------·-------~--------------------- 8 
Nose to root of tail----------·-·-------------------- 2 9 

'l'aU from root to end of verteJ:me. --------------------- 1 8 
Tail from root to e~d of hairs --- •••.. --.--- •• --- ..••. 1 8 

Ears, height posteriorly.----------------------------------------· 2! 

Arm, fore foot to lind of claws------:·---------~------------------ 3! 

Arm, longest claw---------------------------------------------- 0£ 
Leg, hind foot from heel to end of claws---------:.-··-- .•..• -•••• :.. 6 

Leg, longest claw~--·---~--------------------------------------- 0£ 

The skull is to& much broken to exhibit properly its shape. The dentition is as follows: 
2 +5-5+4-4 
2 2-2 3-3' The hook at the base of the anterior upper incisor is about as large as the third 

lateral tooth ; these lateral teeth diminish regularly and very gradually from the 1irst to the 
fourth, or even the fifth, and are all mu'ch imbricated. The fifth is smallest, though larger than 
in some species. The lower anterior incisor has two lobes or obtuse serrations. . 

This species resembles somewhat No. 813 (Sorex trowbridgii) from Astoria; it differs, how:.. 
ever, in a much smaller ear, smaller hands and feet, shorter tail, lighter color, &c. The skull 
is considerably broader in the muzzle. The anterior upper incisors are larger and more curved; 
the lateral teeth diminish.' gradually from the first to the fifth, i:rtstead of having the third ab
ruptly smaller than the second and considerably less than the fourth. The serrated lobes of the 
lower anterior incisor are larger. 

The present species agrees very well with the, description of the Sorex forsteri, as given by Dr. 
Bachman, from New York, although not very well with the species of Richardson. Still the 
differences are not very tangible, and the name may properly be retained, for the present at least. 
It is uncertain whether Richardson's specimen came from the Hudson's Bay region, o:r from the 
Columbia-probably, however, from the former; in which ca;se, there is the more likelihood of 
its occurring in New York. , 
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List of specimens. 
--- - - -l ---

Catalogue Corresponding Locality. Whence obtained. 
number. No. of skull. 

622 1773 Carlisle, Pennsylvania~ ___ S. -F. Baird _ -· __ -- ____ - ___ --

SOREX RICHARDSONIL 

Sorex richardson,ii, BACHMAN, Jour. A. N Sc. Ph. VII, 1837, 383; pl. xxiv, f, 5. 
Arm. & BAcH., N. A. Quod, III, 1854, 334, (from Bachman.) 
WAGNER, Suppl. Schreb. V, 1855, 546. 

7 Sorex parvus, RICHARDSON, F . B. A. I 1829, 8. 

Nature of specimen. 

Skin from alcohol •• ~ _. 

SP. CR.-Ears rather small, distinctly visible in the scanty fur. Longest hairs measuring about 0. 15 of an inch. Tall 

shorter than the body; scant haired. Color above, rusty iron gray; insensibly paler Q.eneath. Feet and under side of tail 

brownish white. Length, 2t inches. Tail, less than 1z. Hind foot, 0. 5 of an inch. 

A single skin of what! believe to correspondto the Sorex richardsonii of Bachman, has a con
siderable resemblance to S. forsteri, as described above, but is larger, and the tail shorter in pro
portion. Like it the ears are small for this group, less than in the much smaller S. cooperi. The 
tail is shorter than the body, exclusive of the head; but scantily provided with hair. The hairs of 
the back are very short, only about 0.15 of an inch. There is a distinct gland on the side, 
about one-third of an inch J.ong, and one-twentieth wide, covered with short close silky hairs, 
indicating the position of the musk gland. The dentition appears similar to that of S. forsteri. 
The color above is a rusty iron gray, the under parts a little lighter. Feet, and under surface 
of tail, light brownish yellow. 

I regret that the conditi0n of the sp~cimen does .not admit of a more accurate description, nor 
do I feel at all confident that it is really distinct from S. forsteri, Of its representing the S. 
richardsonii of Bachman, I have little doubt, from the description and locality. 

Measurements. 

Inches. 

From nose to root of tail, (overstuffed)--------------~------ - ------ 2. 90 
Tail to end of vertebrre •••••• _ •••• ____________ • _. _______ __ _____ • _ I. 38 

Tail to end of hairs. ___ ••• ___________ •• ____ • ______ • __ ._.________ I. 44 

Fore foot.-.-.-.-.---.- .•••• _ •• -. __ .~ •• _._. __ •• ___ ._. __ ._______ 0. 35 

Hind foot •• ------.----_ •• ____________________ •• _____ ~- ___ • __ •• _ , 0. 50 

List of specimens. 

Catalogue number. Locality. I . . Whence obtained. I Nature of specimen. 

_ __ s_a_o -----Racine, ~isconsin. ---------------- jnr. P.R. Hoy------.---- ------------1 Skin. · 
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SOREX ,PLATYRHINUS. 

Otisorex platyrhinus, DEKAY, N. Y. Zool. I, 1842, 22; pl. v, f. 1. 

Sorex platyrhynchus, LINSLEY, Sill. Am. J. Sc. XLIII, 1842, 3i6 .. 

Sorex platyrhinus, WAGNER, Suppl. Schreb. V, 1855, 547. 

Sorex forsteri, GAPPER., Zool: Jour .. V, 1830, 201 ; pl. vii. 

THoMPSON, Nat. Hist. Ve.rmont, 1842, 26. 

, .. ~ 
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SP. Cn.-Ears large and conspicuous. Tail scarely longer than ~he body, and only scantily provided with hair. • Upper 
premolars imbricated anteriorly, and decreasing ·graa.tally in size. Color above, chestnut or dark brown; beneath, pale 
cinerous. Length, over two inches. Tail scarcely exceeding 1~ inch. 

(No. 1694.)-This very diminutive ;:tnd slender shrew has ari exceedingly attfnuated and 
elongated muzzle, which, however, is depressed towards the naked and )lilobed tip. Viewed 
from above, there is a slight contraction in the outline of the head, a )ittle anterior to the eye; 
beyond which it swells out again, before tapering to the end. The width of the head is about 
half its Mgth, or a little less. The end of the lower incisor falls about midway between the 
tip of the nose and the eye; which is quite large for a shrew, and distinctly visible without a 
glass. It is situated about halfway between the tip of the nose, and the anterior base of the 
external ear. 
Th~ whiskers are numerous and thickly set; they are black, and the longest reach back nearly' 

to the occiput. 
The ears are very large; (for American shrews,) and generally distinctly visible, though 

scarcely projecting beyond the fur. The internal ear is widely open, and the concha is directed' 
backwards, as in the genus Mus. The anti~ragus is very iarge and semi-circular, and fits closely, 
like a valve, over the meatus, protecting it from the admission of water; when this is closed, 
however, the rest of the ear is distinctly visible. The concha is semi-circular in shape; its upper 
and lower roots about 0.21 of an inch apart, or the distance from incisors to tip of muzzle; the 
meatus occupies only the lower third of this distance, and the upper root of the concha does not 
extend bey:md the posterior margin of the meatus. · There is a vertical partition or :flap of skin 
extending across the concavity of the ear· correspon~i,ng to the helix, which,_ however, does not 
rise as high as the margin of the concha. The conve.xity and edge ofthe ear are rather thickly 
covered with hairs, as also the edges of the antitragus and internal :flap ; the remaining portions 
are naked. The greatest distance from the lower root of the concha to its most remote point is 
0.29 of an inch, or about the distance from the root of_the concha to the eye. 

The feet are moderately large; the anterior about as broad as the posterior, and about 0.55 
their length. The fore and hind chi.ws are about equal. The under surfaces of the feet are 
naked, the hinder ones with small tesselated tubercular plates, and the larger tubercles opposite 
the middle of the metatarsus. Besides these, there are four other large tubercles at the bases of 
the first, second, and fifth toes, and between the bases' of the third and fourth. 

The hair on the back is about 0.20 of ah inch long. The tail is long; without the hairs, it 
reaches to the meatus, or · is about as long as the body; it is cylindrical, somewhat thickened 
towards the middle, closely annulated, and with hairs springing between the annuli, and 
extending over about three of the latter; it is terminated by a pencil. of long hairs. · 

The upper parts are of a rather light chestnut brown, wi~h a hoary aspeCt, owing to' the tips 
being abruptly of this color, but a little lighter penultimately. The under surfaces are grayish 

4L 
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white, with a slight tinge of brown; the color well contrasted against the back. The feet and 
under surface of the tail are whitish; the upper surface of the tail like the back ; the entire 

tip dusky. The teeth are light chestnut at the point. 
The upper premolar teeth are imbricated anteriorly, and diminish from the first to the fourth 

with considerable regularity; the difference between the third and second being ·much less 
appreciable than in S. cooperi. 

The weight of a· speci1hen of this species, as given by Linsley, is 47 grains ; that of number 
1696, however, of the accompanying table, amounted only to 37 grains. 

For the measurements of the skull of this species, see the table under the head of S. coopm·i. 
There are some slight variations from the above characteristics in different specimens. Thus, 

the tail is sometimes a little longer or shorter. The ear varies somewhat in size. Sometimes 
the chestmftof the back is of a browner or darker shade~a characteristic, probably, of the 

winter pelage. · In immature specimens, the tail is almost naked, and the tips of the teeth with 
little or no color, even when of full size. 

This species is perhaps more nearly related to S. forsteri than to S; cooperi, although resem
bling the latter mot;lt in color. In size it occupies an intermediate, position, as also ._the pro
portional length of the tail. 

Its distribution I have · not yet ascertained with · precision, though it is known to range from 
eastern Massachusetts to Cleveland, Ohio, and as far north as Burlington, Vermont. 

• Current 
number. 

Loc~lity~ 

List of specimens and measurements. 

Nose to- Tftil to end of- Length of-

Sex. l----r---l----.--1-'------.-~-l E~r. Nature of 
specimen. 

Occip. Tail. Verteb. Hairs. Fore ft. Hind ft. 

FroiD, whom re
ceived. 

---1------1-:-----· -.-. - ·-· ----1---11---1---1----1 ....... --------

1691 

1693 

1694 

1695 

? 1696 

1697 

1698 

1699 

1700 

1701 

? 1702 

1703 

170i 

1705 

1706 

9H 

1084 

Hingham, }{ass .• 

Middleboro, Mass. 

April &May. 

. • .. do .••••••••• 

•••• do .••••••... 

October---. __ .• 

•..• do ••••.•..•. 

Spring---------

.••• do ••••••.•.. 

•••• do ••••••.•.• 

.•.. do ..•••• ~---

December -.. --- ... 

•••. do •••••••••• 

•••• do ••••••••.. 

.• •. do •••••.•••. 

••.. do ..•.•••••• 

Nov. 1, 1855 .... 

. Dec. 12, 1855 •.. 

82 2. 10 

-... -- 85 2.15 

85 2.04 

---- 85 2.25 

-- ..... 81 2.00 

---- 80 2. 10 

---- 85 2. 19 

c3 85 2. 18 

---- 85 2.00 

---- 90 2.10 

---- 85 2.00 

85 2. 18 

... ...... 80? 2. 15 

... --- 80 1. 90 

---- 85 2. 10 

c3 . -... --- ------
c3 --- .. -.. ............. .. 

1. 50 1. 65 25 45 25 In alcohol. Dr.T. 1\.'L ·Brewer. -
1. 46 1. 65 25 47 25 __ "_do •••. J. w. P. Jenks ••• 

1. 50 1. 61i 25 46 25 • -.-.do •••. .•••• • • do • •.••••• 

I. 40 I. 50 25 46 25 •.•• do ••.. .• · ••••• do ••• _ •••• 

I. 62 1. 85 25 46 25 ••.. do .••. ....••. do •••••••• 

I. 46 25 46 ................ ••.. do .•.• . .•.••• do ••.••••• 

1.55 1.65 25 46 25 ••.. do ••• ~ __ ._ ••• do .• • ~ ••.•. 

I. 46 I. 55 25 46 25 .... do ____ .•••••• do ________ 

I. 6l) 1. 60 25 46 ............. ••.. do .•.. ..•.••. do· ••.• " ••• 

I. 45 I. 55 25 45 ------ • ... d.o •... ..••••. do ••. c •• • • 

I. 60 I. 80 25 46 --- ....... --"-do •••. .•••••. do •••••• ~. 

I. 45 I. 60 25 46 ••• :do ••.. ..•.••• do •••••••• 

I. 50 I. 62 25 46 ~~~~]_ ••. do ••.. -----~-do •.•••••• 
1. 49 1. 55 

I . . 
25 45 •..•• _ • •.. _do .•.. .•••••• do __ ______ 

1. 50 1. 62 24 45 __ __ __ l ____ do ••.. .•••••• do ••.••••• 
............ ____ .............. -------- -------- ------ Dry skin .. ••••••• do .•.••••• 

..................... ... ... ... ... ... - -------- ...................... ------ • ••• do •... ...••.• dO--- -- ---

955 Oct. 29, 1855 ... ---- ...... ------ ---------------------- -------- ...... ____ do .•• " _______ 00 _______ _ 

1436 Mar. 28, 1856 ... - - -- 84 2. 25 1. 50 1. ~8 -------- 45 ------ .... do •.....•• •• . do •.•••• •• 

814 Cleveland, Ohio .. ----~--------------·---- •.•••• ····---·------- ___________ do .••. Dr. Kirtland ••.•• 

/AA Burlington, Vt •• ---- •••••• -------------------- ·------- ~ ------------- •••. do •... Prof. Thompson •• 
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3. Third and fourth upper premolars nearly equal and rather smaller than the two anterior ones. 

SOREX COOPER!. 
Sorex cooperi, BACHMAN, J. A. N; Sc. Phil. VII, 1837, 388; pl. xxiv, fig. 7. 

Aun. & BAcii., N. A. Quad III, 1854, 311, (from preceding.) 
? .!lmphisorex lesuerii, DuvERNOY, Mag. de Zool. 1842, mam . . 33, pl. 50. 

Sorex lesue,·i, WAGNER, Suppl. Schreb. V, 1855, M, in dark pelage. 

Sr. CH -Very slender and small. Ears rather large, nearly as long as the adjacent fur. Longest hairs on back about one and 
a half lines. Feet slender but moderately long; tubercles on sole large and distinct ; fore feet contained n early twice in the 
hinder, which are about %ths the length of skull. Width of skull rather less than half its length; palate more than t ths 
this length. Tail nearly as ]ong as head and body, well pell,cilled at the tip. Third upper premolar tooth above equal to 
the fourth. Premolars not imbricated. Anterior upper incisorwith an inner lobe in contact. with its fellow. 

Color above, light chestnut-brown i. beneath, pale-brownish, or chestnut white. Length, mostly under two inchea. Tail, 
1H. Hind foot, 0.46 of an inch . ' 

Body small and slender; snout elongated, acute, well provided with bristles. Ears large, not 
projecting, however, beyond the fur; well coated with hair on both sides, except around the 
meatus. Feet moderate. · Hands contained about one and two~ third tix;ries in the feet, which 
have the three middle toes lengthened so that the first claw does not reach the penultimate 
articulation of the second toe; and the fifth claw just attains to the penultimate articulation of • 
the fourth toe. The soles are very naked, and exhibit a large tubercle on the base of all the 
toes, and another on, each side behind these; they are so arra]lged as to present two on each edge 
of the sole. The tail is moderatelystout, cylindrical, somewhat enlarged in the middle, and 
well covered with long hairs lying flat, and forming a decided brush at the end; including hairs, 
it is ebout g the length of head and body. ·Fur on the back measuring nearly two lines. 

The prevailing color above is a light chestnut brown ; beneath, brownish white, or very light 
chestnut white, as are the under surface of the tail, and the feet. 

The muzzle. is elongated and very. slender ; the dental formula ~ + ~=~ + t!. The anterior 

upper incisor has a well developed basal hook, larger than usual, and coming down to the line 
tangent to the larger hook and the lateral teeth ; this basal or posterior hook, is a~ large as the 
first two lateral teeth, which are equal, and larger thari the next two, which are also equal; the 
fifth is very diminutive. The lower anterior incisor has three lob{)d serrations. All the teeth 

' are chestnut at the tips. 
L ist of specimens and m~asurements. 

'· 

No. of Locality. Sex. Head. Head and Tail to Tail to Fore Hind· Ear. Nature of From .wholl), re-
speci'n. body. verteb. end hairs. ·feet. feet. speeimen . ceived. 

- -r 

? 1689 Labrador .. ___ -- ___ "-- ·-- .. 81 1. 70 1. 56 1. 80 25 47 .. -- .. Alcohol __ Dr. J. Wyman _ 
,. 

1690 Waterville, N.Y ..• -- ..... -- 79 1. 85 1. 55 1. 70 25 45 25 __ do_' ___ __ H . DIJ,Vis __ • • __ 

m. Adirondac Mts, N. Y _ Q 83 2.00 1. 67 1. 83 21 42 ---- Skin·--- - R. Clarke --··-
1687 Burlington, VL _____ ---- 80 2.05 L47 1. 55 23 50 24 Alcohol __ Z. 'Thompson . • _ 

~ 

? 1692 Middleboro', Mass •• _ -.. -.. 85 1. 90 1. 36 1. 65 -...... -.. 45. -..... - __ do ____ __ 
J. W. P. J enks. 

? 1707 ------do __ _________ _ ...... - 85 1.96 1. 5o 1. 70 25 46 ........ Alcohol __ ---.-_.do._-.- ___ 

Nlr West Northfield, Ill. _ ...... .. 83 1. 83 1. 50 1. 75 . 21 45 -- .. - Skin· - - - - R. Kennicott __ 

2047 ---.--_do. _________ __ --- - 82 1. 86 1. 23 1. 39 24 45 ........ ·AlcohoL- - --- --do _______ 

f.M Racine, Wise. __ • ___ Q 75 1.06 1. 58 1. 75 22 42 ........ Skin · ---- Dr. Hoy _. _____ 

16M Fort Ripley, Minn __ _ 9 83 1. 92 1. 50 1. 75 22 42 .... --
__ do _____ _ 

Dr . J. F . Head. 

1935 Medicine Bow river, -- .. - 85 2.05 1. 41 1. 53 25 45 ..... .. - Alcohol-- Lt. F . T. Bryan 

Nebraska. \ & W. S. Wood. 
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Dimensions of the skull. 

~-~~-~----~~----------.----------~----,------

S. cooperi. S. platyrhinus. 

633 634 635 636 1694 1697 

Skull, length _________ • . 70 • 61 .65 . 69 

Skull, width.--- ___ • __ •.•••• _ •. ___ • __ • _ • 33 -------- . 32 . 30 

Length of palate __ • _... • 28 • 27 . 26 . 25 

Width of upper jaw---- . 15 . 15 .15 .15 . 15 . 15 

This species is closely allied to the S. personatus, having the same general form and color. 
It is somewhat larger, however, and the tail longer in proportion, nearly equalling the head 
and body. In some respects it resembles S. cooperi of Bachman, as in the size, color, and 
length of tail. It differs from the description, however, in having very distinct and well
defined ears, and in having only three true molars below instead of fonr. This latter character, 
however, if actually existiNg inS. cooperi, is entirely unique among the shrews, the invariable 
formula being 2 anterior incisors, 2-2 lateral teeth, and 3-3 molars, making 12 teeth in the whole 
jaw. The external ear, too, may readily have shrunk in drying so as to be inconspicuous, and 
thus give rise to the impression of its absence. In some dried skins before me there is little 
indication of ears, while they are very distinct in well prepared specimens~ and especially in 
those preserved in alcohol. The size of the hind feet and the longer tail show that it is not the 
same with the specimen from Fort Union, at the mouth of the Yellowstone, (S. hayderii). 

The skin described by Dr. Bachman was obtained in the "Northwest Territory," either 
Wisconsin or Minnesota. From the list of localities it will be seen that several are recorded 
from these regions, all agreeing essentially with those from NewY ork. Indeed, it is the only 
small long-tailed of the group, having 32 teeth, yet received from Wisconsin and Minnesota. 

After some hesitation I have come to the conclusion that the Sorex cooperi is distinct from the 
species so abundant in Massachusetts, and described by Dekay as Otisorex platyrhinus. It is 
appreciably smaller, with an absolutely longer tail and muzzle, the former much more hairy, 
especially at the tip. . The skull is longer and more slender ; the upper premolars are not im
bricated anteriorly, but are distinct, though in contact, the points directed downwards, and even 
a little backwards. The 3d and 4th premolars are nearly or quite equal, and less thim the. 
1st and 2d, instead of lessening gradually. 

As this species is very closely allied to two others of the same group, it may be as well to 
present here the principal characters of all, before proceeding to describe the remaining ones. 
For the type of S. cooperi, I have taken a specimen ofthe smaller variety, with the longer tail;· 
the larger one is still more distinct. 

S. cooperi.-Head very long, over 8-tenths of an inch; ears conspicuous, not concealed; 
head and body nearly two inches long ; tail vertebroo generally over 1! ; tail slightly swollen 
towards the middle; hind foot 0.45 of an inch;. teeth light chestnut. 

Above, light chestnut brown, more fuscous in winter. Beneath, whitish. 
S. haydeni.-Head moderately long, under 8-tenths of an inch ; ears large, but concealed 
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in the dense fur ; head and body about 1! inches long; tail vertebroo 1!; tail considerably 
swollen towards the middle; hind foot 0.40 of an inch; teeth pitchy chestnut. 

Above, grayish chestnut brown. Beneath, whitish. 
S. personatus.-Size very small; ears large; head under 7-tenths of an inch; head and body 

under 1! inches ; tail _vertebroo little over 1 inch ; hind feet less than 4-tenths of an inch. 

SOREX HAYDENI, Baird . 
• 

SP. Cn.~Headless than 8-tenths of an inch; acutely attenuated. Body about. I. 75 hundredths of an inch; vertebrre of tail 
1.25. Tail very thich and swollen; hind feet 4-tenths of an inch; teeth pitchy chestnut. 

Color above, grayish chestnut brown ; beneath, whitish; upper. premolar not imbricated ; 3d and 4th equal, and decidedly 

less than the two anterior. 

This very diminutive shrew has the head slender and acutely elongated ; the body very 
slender. The muzzle is naked and quite deeply divided. The eye is rather prominent, its 
centre nearer the anterior base of the concha than the muzzle, showing this to he less elongated 
than in some species of the group. The ear !s rather large and open, the concha directed back
wards ; the antitragal and helicoid valves large ; naked anteriorly ; full- haired on the edges. In 
fact, the furring of the ear is so full as quite to . conceal the concha, and to convey the. impression of 
its absence. The tail is about as long as the body, (withouthead,) or a little longer. It is very 
thin at the base, about the diameter of the tibia; it, however, swells rapidly towards the mid
dle, and then tapers gently to the tip. It is round and densely clothed with long hairs con
cealing the annuli, and ending in a pencil. 

The feet are small, especi:ally the hinder ones, which are only about.4-tenths of an inch long. 
These are naked below, except at the heel, where they are cov~red with hairs, except a narrow 
space along the median line, which is, however, concealed by the overhanging bristles. The 
rest of the sole is covered with small tubercles, .with six larger ones interspersed. T)le first claw 
reaches beyond the junction of the second and third ; the second, third, and fourth are nearly 
equal, but progressively longer. The tip of the fifth claw reaches nearly to the base of the 
fourth. The feet are rather broad, and covered with longish lustrous hairs. 

The colors of the shrew are a rather light, but not. bright-grayish, chestnut brown above; 
beneath, lighter yellowish white, with a tinge of brown. The tail is brown above, dusky at the 
tip and beneath, with the feet light gray. The tip of the teeth are pitchy chestnut. 

The skull is slender, but rather short. The teeth are 32 in number. The premolars are 
conical, not overlapping ; the points acute and directed · downwards; the two anterior about 
equal to the basal hook of the anterior incisor; the third and four~h equal, but abruptly smaller. 
The last premolar is very small. There is a prominent lobe on the inner side of•the anterior 
upper incisors, each in contact with its fellow. 

The lower anterior incisor is rather deep, with prominent lobes on the edge, besides the tip. 
It extoods posteriorly to below the middle of the second premolar ; this is distinctly bicuspid, 
the anterior cusp the highest. 
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Measurements. 

Current Locality. Head. Head T~til with- Tail Hand. Foot. Ear. 
number. and body. out hair. with hair. 

1684 Fort Union ••• --------:- . 75 1. 75 1. 17 1. 45 . 22 . 40 . 25 

1685 
: _____ do ________________ 

. 75 1. 90 1. 25 1.50 . 25 . 40 .25 

2048 
_____ _ do ________________ 

. 75 1. 80 1. 30 1. 45 • 25 .42 llo .24 

Length of palate in 3096, 0. 25 inches. 

This species bears a close resemblance to S. cooperi, with the same dental formula of 32 teeth, 
but is even smaller in every respect; one speciman (1685) weighs but 38! grains. The muzzle 
is shorter, and does not project so far beyond the incisors. The tail is appreciablyshorter, but, 
at the same time, a good deal thicker, and, like the feet, covered with larger and more lustrous 
hairs. The hind feet are considerably shorter and broader, the heel more hairy; the three in
termediate digits shorter. The ears appear smaller. 

The skull is shorter, and perhaps not quite so slender. The teeth are much more extensively 
and deeply colored, being pitchy chestnut instead of light chestnut. The two anterior upper 
premolars are larger ; the difference ·in size between them ~nd the next two much more strong.ly 
marked; the internal lobes of the shorter anterior incisors more prominent. 

Diminutive as this species is, it is yet appreciably larger than the Sorex pe1·sonatus, which it 
otherwise resembles. The hind feet are about the same length, .but with the hands, much 
broader ; the tail, also, is larger- and thicker in every way. 

Catalogue 
number. 

1685 

1684. 

2048 

List of specimens. 

Corresponding Sex & Locality. When Whence obtained. Nature of 
No. of skull. age. collected. specimen. 

-

-------------- (! Fort Union, Nebraska. 1855 Dr. F. V. Hayden ____ In alcohol. 

3096 (! ----~----do. ________ 1855 ---------do ••••••••• •••• do •••• 

-------------- Q Fort Pierre, Nebraska. 1856 Lt.G.k.Warren,U.S,A. --.-~do- - -_ 

SOREX PERSONATUS. 

SBre:x: personatus; GEOFF. Mem. du Mus. XV, 1828, 122.-IB. Mag: de Zoo!. 1833; pl. xiv. 
FIScmm, Syn. 1829, 255. 
BAcH. J. A. N . Sc. Ph. VII, 1837, 398, (from Geoff.) 

AuD. & BAcH. N. A. Quad. III, 185~, 314, (copied.) 
WAGNER, Suppl. Schreb. V, 1855, 548. 

By whom col-
lected. 

------------·---
............................... 

Dr. F. V.Hayden, 

• 

So1·e:x: longirostris, BAcH. J. A. N . Sc. Ph. VII, 1837, 370 ; pl. xxiii, £2. • 

AuD. & BAcH. N. A. Quad. III, 1853; pl. cl, f. 3. (Description nearly same as that of Bach.) . 

SP, CH.-Size very small. Ears large, as long as the adjacent fur. Hairs on the back short, but little over a line in length. 
Feet slender, but moderately long ; tubercles of soles not distinct ; fore feet contained nearly twice .in the hinder ones. Tail 

but a little longer than the body, exclusive of head; about two-thirds as long as head and body, with a brush at tip. Third 

and fourth lateral upper teeth equal. Anterior upper incisors with an inner lobe. Upper premolars not imbricated. 

Color above and on sides, light chestnut brown ; beneath, dull white, with a tinge of chestnut. Length, I~ inches:' Tail, 

lJ\. H ind foot, 0.39 of an inch. 
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This is one of the smallest of the American shrews I have yet seen, and almost the le~j.st 

of all North American quadrupeds. The body is very slender; the snout much elongated; the 
ears large, though not exceeding the fur, and more than usually hairy tow~J.rds the margin of 
the exterior surface. The feet are moderate, the .anterior contained about one and two-third. 
times in the posterior. The tail, measured to the tip, is two-thirds the length of head and 
body, ortwo-fifths of the total length from snout to tip of tail; it is well coated with long 
appressed hairs, which entirely conceal the vertebrre and form a decided pencil a.t the tip. The 
fur is quite short, measuring a little ov-er one line. . 

The upper parts and sides are of a light chestnut brown, darkest towards the rump. Beneath, 
the color is a rusty white. The under surface of the tail and-the feet are similar. 

Teeth, ~ + ~=~ + ~:. The upper anterior incisor has a well-defined basll,l hoo}r, not so large 
as that at the tip of the tooth, and about equal to the third lateral tooth. First two lateral 
teeth about equal, and considerably larger than the third and fourth, which are about equal; 
the fifth is smallest, as usuaJ, but can. be seen from outside. Lower incisor with three well 
defined serrations. Tip of all the teeth chestnut. 

Measurements. (First four taken before skinning.) 

Inches. 

Nose to occiput ••••• ----- __ ____ ____ _ ~ ___ ----,-~- -. __ _______ __ -.-- _ 

Nose to •root of taiL . ___ ----- - __ -- - ___ -"---_---_____ 1 

Root of tail to end of vertebrre. ____ -~ _____ __ _ • __ • ___ . • . 1 

Root of tail to end of l:J.airs. _" . __ ~-- -------- _ ~ _ --- • _ _ 1 
Hand from wrist. __ • _____ ._._ . _____________ ---. ___ • ___ •• , . __ ,. 

Foot· from heeL. •- _. __ • _ .-:. ________ ----- _ - --- _. _ ---- ___ • _______ • 

Width of upper: jaw ___ .-_---._ • . ___ •• ____ _ -.- ____ • __________ •• __ • _ 

Lines. 

8 

9 

1 

2 

2~ 

4i 
lH 

This species Is closely allied to S. platyrhinus, although it is smaller; the tail and hind 
feet shorter in proportion. · (See this species for further distinctions.) 

It is with much pleasure that I am enabled to identify the hitherto obscure 8orex personatus 
of Geoffroy. A comparison of the specimen before me not only with the description, but with 
the beautiful figure given in Guerin's Magazin de Zoologie, 1833, shows a mnch more than 
usual agreement between the two in color, shape, dimensions, &c. The original specimen was 
collected in some one of the Atlantic States by Milbert; probably sop:tewhere in the south; the 
precise locality is not specified by Geoffroy. 

In the absence of specimens from the southern States of this form of shrews, I cannot speak 
very confidently; but I have little doubt that &rex longirostris of Dr. Bachman is a synonym 
of this species. The dimensions and other characteristics as given, agree perfectly, espeQially 
in the ·very small size, (1.88 inches,) rathe~ short tail, (1 inch,) and very small hind feet, (only 
0.38 of an inch.) It is true that Bachman calls 8. cooperi the smallest spP.cies, but he at the 
same time gives to it the same length of body, a longer tail, (1.88 inches,) and longer hind 
feet, ( 0.44 inches.) The figure of 8. longirostris, i:n the Journal oft he Philadelphia Academy, is 
much longer than as described, (2'.25 inches,) from which I infer that. the article on the spe-
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cies was written before the animal was skinned ; that it was overstuffed in the preparation, and 
that in this state the :figure was made, as well as the comparison with S. cooperi. 

St. Hilaire speaks of the ears as small and concealed by the fur, and Bachman calls them 
large ; but these terms are purely relative, and although the ears are really larger than usual 
in most American shrews, yet they are greatly surpassed by many European ones. The :figure, 
in fact, exhibits the ears distinctly; as much. so as is rP.quired when the fur is in its natural 
position and not pushed forward, as in Bachman's :figure. 

List of specimens. 

Catalogue Corresponding / Locality. Whence obtained. Nature of specimen. 
number. No. of skull. 

637 1788 Washington, D. C------- - ------- Dr. C. Girard ••••• -------------, Skin from alcohol. 

SECTION B, WITH FOUR UPPER PREMOLARS, TEETH 30. 

Similar to section A in ears and tail ; feet small and weak; dental formula, ~ + ~~ + !:=: == 30. 
No diastema between the lateral upper tooth and :first molar; upper anterior incisor bidentate; 
lower anterior incisor extending back nearly to the posterior end of the second lateral tooth. 

SOREX HOYI, Baird. 

SP. CH.-Very small and slender. Ears prominent, but not quite as long as the adjacent ur, which measures scarcely ono 

and a half lines. Feet very small; the poste~ior, five-eighths the length of the skull. Tail about as long as the body, exclusive 

of the head. Only four lateral upper teeth ; all the teeth large and dark colored. Anterior upper incisor with very prominent 

serrated lobe on the inner face, in contact with its opposite. 

Color above, olive ehestnut brown, with a little hoarmess ; beneath, dull rusty white. Tail bicolor. Length, about 1~ · 

inch. Tail, 1~. 

Description of a specimen in alcohol, 1688.-In general form this shrew is very slender; the 
snout attenuated, but rather broad above. The muftl.e is rather broad, naked, and bilobed; it . 
projects far beyond the lower lip. The eye is small, but distinctly visible, about midway 
between the occiput and the muzzle ; considerably nearer the anterior base of the external ear 
than to the tip of the nose. The ear is large; the antitragus and helix valvular, and margined 
with hairs ; the concha rather short, hairy on the margin and edge, and directed backwards. 
The tail is as long as the body, exclusive of the head; it is rather thick, slightly contracted 
at the base, tapering gent~y from the middle to a rather blunt tip, and with very few and 
short hairs ; in fact, the terminal portion is quite naked. 

The feet are very small, the hinder ones disproportionately so; the heel is hairy, except 
along the middle line; the rest of the soles is naked, with six large tubercles among the smaller 
ones; those on opposite edges of the metatarsus are opposite each other. 

The colors are the same as those of the dry skin. 
Description of a dried skin, 632.-General form that of S. cooperi. Muzzle perhaps less 

elongated. Fur short, scarcely one and a half lines long. Ears of moderate size, though not 
quite as lo~g as the adjacent fur. The feet are small, though rather broad; the former con
tained not quite one and two-third times in the latter, which is about :five-eighths as long as the 
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skull. The soles have the large tubercles of S. platyrhinus, but the three central toes are less 
elongated, so that the :first and :fifth claws reach a little beyond the penultimate articulation of 
the adjacent toes instead of falling short, as in the allied S. personatus and S. cooperi. The 
tail is about as long or longer than the body, exclusive of the head; the vertebrre, as well as 
the tail itself, considerably shorter than inS. platyrhinus. It is well covered with hair, and. 
tipped with a conspicuous pencil. · 

The upper parts strongly resemble those of S. cooperi and S. personatus, being of an olive 
chestnut brown; beneath, of a dull rusty white; the tail beneath and the feet a little paler. 
There is a decided hoariness on the back and sides, however, varying the reddish brown con
siderably, and caused by a greyish tinge to the hairs near the tip. · 

The skull is considerably attenuated anteriorly, and the dental formula, ~ + :::::: + :::::: = 30. 
The teeth are large; the anterior incisor well develop.ed, with a large basal hook, as large and 
coming down as far as the :first two lateral teeth·. These are of equal size and twice as large as 
the third, which comes up close to the first molar. The fourth lateral tooth is very small, and 
only visible from inside. The lower anterior incisor is large, and has two large lobed 
dentations. Its posterior extremity reaches to the :first molar. The tips of the teeth are all 
colored, to a considerable degree, of a rather dark chestnut. 

Measurements. 

I 

From tip of Nose to- Tail to end of- Length of- I Skull. 
Current Locality. Sex. Ear. / Nature of 
number. . I -::- specimen. 

Eye. Ear. Occi- Root Vert. Hairs. Hand. Foot. 'Length Width Lengtho 
put. of tail. _l __ ofjaw. · palate. 

----

1688 Racine ___ (J 33 56 .79 2.00 1. 36 1. 36 22 40 21 ........... -- ............... ................... · Inalcoho. 

632 ____ do ____ (J ----- -- ... - 75 1. 75 1.10 1. 20 . 22 35 -- ..... 63 16 22 Dry skin. 

-

This species bears a close resemblance to S. cooperi and personatus, although readily distin
guishable by several excellent characters. The: skull, a~though slender anteriorly, is decidedly 
shorter, owing to the fact of there being' one-lateral tooth less and no interval in front of the 
first molar. The palate is considerably skarter. · Th~ teeth are still larger; the anterio~ incisor 
nearly twice as large ; the lateral teeth narrow and descending more ; the molars broader. The 
lower anterior incisor has but two dentations, instead of three. The teeth, generally, besides 
being larger, are more extensively and deeply colored than in the above mentioned species. The 
tail is about as large as that of S. personatus-considerably shorter than inS. cooperi. The 
feet, especially the hinder, are, ·however, very appreciably shorter ; and the tfree central toes 
projects less beyond the lateral. The colOJ;B are much the same, except that there is rather 
more hoariness in thepresent species. (The.above comparison with 8. cooperi has been made 
chiefly with a specimen from the same loeality, viz : Racine, . Wisconsin.) 

5L 



34 U. S. P. R. R. EXP. AND SURVEYS-. ZOOLOGY--GENERAL REPORT. 

SOREX THOMPSON!, Baird. 

SP. CH.-Very small and slf'mder. Ears large, about as long as the fur, which measures It lines. Feet nry- small and 
slender; hinder ones barely exceeding four Jines. Tail shorter than the body, exclusive of head; terminated by a pencil. 

Only four lateral teeth above, the third in contact with the first molar. Anterior upper incisor.with a serrated internal 

lobe near the point. 

Color above, dark olive-brown, slightly hoary; paler on sides. Beneath, ashy white. No tinge of chestnut. or reddish 

brown. Length, 2 inches. Tail, It. 

Description of a Specimen in Alcohol, No. 1686.-Size very diminutive ; body slender. Head 
narrow, pointed, though the muzzle is broad, depressed, and the tip naked and bilobed. The 
ear opening is large, the antitragus, helix, and concha, well developed ; their edges well mar
gined with hairs ; the concha is nearly as long as the adjacent hair. 

The tail is slightly constricted at the base, rather thin throughout, and appears depressed; 
it is well covered with hair concealing the annuli, and ends in a distinct pencil. It is about as 
long as the body, exclusive of the head. 

The feet are very diminutive ; the posterior measuring but 0.35 of an inch, and a little broader 
than the anterior ; their soles appear hairy for the posterior third, but there is a narrow naked 
central line only overlapped by the hairs; the six plantar tubercles are very large and con
spicuous among the smaller ones. There is no distinct ciliation to the feet. 

The color above is an olive-brown, with a hoary intermixture, caused by a lighter penultimate 
annulus to the hair. Beneath, ashy white; a faint yellow-brownish tinge under the throat. 
Feet and under surface of the tail, whitish. Teeth of a deep pitchy chestnut color almost to 
the roots. 

Measurements of 1686. 

Inches. Inches. 

Nose to eye· __________ -------------._.________ • 27 Tail to end of hair •••• _____ ._ ••••••• ___ ._____ 1. 27 
Nose to ear ___ • ________ . __ • __ • __ ••• _ •••. ____ ~ . 55 Fore foot··.---. ______ •••• _ •• _______ ." ______ • . 21 

Nose to occiput----------·------------------- .. 72 Hind foot. __________ •• ___ • ______ •• ~. _____ .__ • 36 
Nose to root of tail ____ • _. _____________ • _. _. _ _ 1. 7 0 Ears from anterior base to most remote poinL... . 22 
Tail to end of Tertebrre _________ ·----··-····---- l.I2 

Weight, 21. 9S4 grains. 

Description of a dried skin.-Body very sl~nder. Snout much elongated. Ears quite large, 
with a considerable naked region about the meatus, although the ears are moderately ~ell furred 
elsewhere. They are nearly or quite as long as the fur, which, on the back, measures about 
one and a half lines. The feet are very small, short, and narrow, absolutely less than in any 
species examined by me; the anterior contained a little over one and a half times in the hinder 
ones. The lateral claws behind attain the penultimate articulation of the adjacent toes. 

The tail is a little less than the body exclusive of the head ; it is very slender, well furred, 
and ends in a pencil of bristly hairs. 
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The upper parts are of a dark olive-brown, without any tinge of a reddish or chestnut, the 
sides are a little paler. The under parts are of a dark ashy-white, likewise without any tinge 
of rusty or yellowish. The difference in color between the back and belly i~ well marked. The 
feet and under surface of th~ tail are brownish white. There is a slight hoariness on the back 
produced by the lighter shade on the hairs near their points. 

Owing to its mutilation, the exact length and proportions of the entire skull cannot be ascer- . 
tained. Dental formula%+:=:+~= 30. The teeth are quite large; the basal hook of 
the anterior upper incisor about as large as the third lateral tooth,which is somewhat Jess 
than the first and second, themselves equal. The third tooth touqhes the· first molar and thus 
conceals the small fourth tooth when viewed laterally. The lower anterior incisor has no lobes 
or dentations in No. 247, while tw<? of them are more or less distinctly indicEJ.ted in Nos. 2062 
and 1686. 

Measurements of No. 2.47, (dried skin,) probably stretched. 

Inches. Lines. 

Nose to root of taiL-------------~------
Tail to end of vertebrre·-'-- ___ . _______ ~- __ 

2. 

1. 

Ta;il to end of hairs--------------------- 1. 

Hand from wrist--~-----·--- - -·---~--·- - ----------

Foot from heel •••• ~---------------------------·- · ·-
Length of bony palate··-··----"··--···----------~-
Width of upper jaw-·-----------·----·------····-'·-~ 

0 

1 

3 

. 2! 

.4,~ 

. 2t 
• 1192. 

This species is the smallest that has yet come under my examination, one specimen weighing 
less than 22 grains. It · is readily distinguishable by its olive-brown color and small number of 
lateral incisors; as well as diminutivefeet, froin S.·personatus and cooperi. In form it resembles 
B. hoyi, but is m~ch smaller.in size and proportions, much darker in color, has larger ears,less 
dentations on the lower anterior incisors, &c. It is barely pos'sible that the two may be the 
same, but of different ages and seasons; but their differences are considerable, and botli appear 
perfectly. adult in ali points. - . 

As this species appears to be undescribed, I have named it aJter the late Professor Zadock 
Thompson, of Ver:mont, one whose recent death has caused a gap in the ranks of local scientific 
investigators, not soon to be filled. 

Catalogue Con-esponding 
number. No·: of skull. 

1686 

247 

2062 
3099 

3098 

List of Specimens. · 

Locality. Whence obtained. Nature of specimen. 

Burlington, Vt. ___ ••• _.... ••• • • • Prof. Z. Thompson............... In alcohoL •• ----· 

Zanesville, Ohio .•••••••••••••••• A. C. Ross .••••••••••••••••••••• Skin·-----------· 

Halifax, N. 8 .••.•••••••••••••••• Dr. J. B. Gilpin------------ · ·--- •• do •••••• ~ - ---·--
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. 

BLARIN A, Gray. 

Blarina, GRAY, ·Pr. Zoo!. Soc. London, 1837. 

Brcchysore:c, DuvERNOY, Mag. de Zoo!. 1842. 

Talpasore:z:, LEssoN. 

Cryptotis, PoMEL, 1848. 

J.lnotus, WAGNER, 1855 

Body stout ; tail shorter than the head, or nearly equal to it, coated with short bristly hairs, and a small brush at the iip. 

Hands large in proportion to the feet i palms as broad or broader than the soles. Soles usually ~airy at the heels. Fore chtws 

longer than the hinder ones. Ears small, the. antitragus and antihelix more developed than the helix, all directed forward 

and closing the meatus, so as to exhibit no opening nor any external ear whatever. Skull shprt and ·broad; truncated 
at tip and much less attenuated anteriorly than in the eared shrews. The anterior upper incisor, with ·the points simple, or 
without an internal lobe ; the teeth rarely in contact. Lower angular process of lower jaw rather stout and short. 

The short-tailed American shrews constitute what appears to be a very natural genus, en
tirely different from any inhabiting the old world. The short tail not longer than the head, 
and the apparently total want of ears are among the most striking external features. In the 
natural state it requires close examination to ascertain where the ear is situated, as it is directed 
completely forward and applied against the entire meatus like a valve.1 The hair on what is 
thus the external surface of the ear is equally dense with that on the rest of the head and of the 
same length. It is this peculiarity that has caused authors to describe some of the species as 
without ears, especially Sorex carolinensis of Bachman, upon whose description Wagner has made· 
a subgenus .Anotus, and others Oryptotis. There is, however, no difference in this respect in all 
the short-tailed species, aud the above names are strictly synonymous with Blarina of Gray, 
and Brachysorex of Duvernoy. 

The species of Blarina, like those of Sorex, are divisible into two sections, according as the 
teeth are 32 or 30 in number; in the former case there are five premolars, in the latter there are 
four. The formula of the first section is incisros~ ~=~; premolars, ~~; molars, ~.:=.!:::::::: 32; 

f h d · 1- 1 1 4- 4 l 4- 4 30 I A . h f. th' o t e secon m., 1_1; premo ars, 2-2 ; mo ars, 3_ 3 = . n no merwan s rew o 1s genus, 
or any other, have I found fewer than 30 teeth, or more than 32. · . 

In the following diagnoses are given more in detail the peculiar characters o'f each section: 

SECTION A, WITH FIVE UPPER PREMOLARS • . 

Color, a nearly uniform plumbeous on body. and tail; scarcely lighter beneath. Dental 

formula ~ + ~~ + !=: = 32 teeth. The upper anterior incisor with the basal portion of the 

cutting edge formed by a nearly rectangular lobe, the entire tooth forming only a single hook. 
The first two premolars are nearly eq?-al, the second usually a little larger; . the next two much 
smaller; the fifth very small, and usually not visible externally. The first four with a small 
basal colored point on the inner side. Lower anterior incisors stout, much curved, with , two or 
three lobed dentations. The first and second premolars are placed above this incisor, which 
even extends back as far as the middle of the first molar. Hands contained about one and a 
third times in the hind feet. 

1 Tlnoughout the article on Sorex I have erroneously used the term concha to indicate the flap of the ear, instead of auricle, 
and helix instead of ardihelix. 
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SECTION II, WITH FOUR UPPER PREMOLARS. 

Lower parts of the body and tail :usually lighter than the upper, with the line of demarcation · 
distinctly visible. Feet smaller than in Section A; the anterior contained about one a half times 

in the posterior. Dental formula~+!:=:+:=~= 30. Anterior upper incisor with the basal 

lobe more conical and further forward than in the otheF- section. The first premolar tooth 
slightly larger than the second. The third deeiedly s~aller than either, though larger than.in 
the other group. The small cusp on the inner side of the base of the first three lateral•teeth, 
either wanting or very small. Lower anterior incisor with tws> or three lobed serrations, stout, 
much curved, not reaching posteriorly as far as t.he middle of the fi~st molar ; the two first 
lateral teeth entirely above it. 

A-WITH FIVE PREMOLARS, TEETH 32. 

BLARINA TALPOIDES. 

SP. CH.- Very large. Fur rather short, coarse, about 2! lines long. · Feet shorter than in B. brevicaudus; tail about the 

length of the head. 

Color above, clark ashy gray, with a wasl:i of light sooty brown; sometimes clearer, with a slight hoariness. Average length of 

head and body,3! inches ; tail and head, one inch. Fore foot, 0.40 ; hind foot, 0.55 of an inch. ..Skull about 0 85 of an inch long. 

Sorex talpoides, GAPPER, Zool. Jour. V, June 183Q., 208, pl. viii. (Lake Simcoe, Canada.) 

Corsira (Blarina) talpoides, J. E. GRAY, Pr. Zool. Soc. Lond. V, Nov. l837, 1~4. 
Sorex Dekayi, BAcH, J. A. N. Sc. Ph. VII, 1837, 377; pl. xxiii, f. 4. 

DEKAY, N.Y. Zool. I, 1842, 17; pl. v. £2. 

AUD. & BACH. N. A. Q. III, 1853, 246; pl. cl, f. 2. (Original description.) 

? Sorex brevicaudus, HARLAN, F~tun. Amer. IB25, 29. (Skull only:) 
THOMPSON, Hist. Vermont, 1842, 27 • 

. DEKAY, N.Y. Zool. L 1842, 19. 
? PLuMMER, Am. Jour. Sc. XLVI, 277. (Habits.) 

? Brachysortx brevicaudus, Duv~RNOY, 'lvrag. de Zool. 1842 ; pl. Iii. 
? Sorex carolinensis, DEKAY, N.Y. Zool. I, 1842,21; pl. xxi, f. 2. 

Description of a Specimen in .Alcohol, . (No. 2087,) from Massachusetts.-The form of this 
animal is thick and mouse-like ;, very different from the proportions of the European shrews, or 
the long-tailed American species. The head is short, broad, and much depressed, the lateral 
profile narrower than the superior. The widthof the head, seen from above, is from 0.57to 
0. 60 its length, and tapers in nearly a straight line tq. the truncated muzzle. This. is broad, 
naked, and deeply furrowed in the middle vertical plane; the nostrils open on the sides ~nd oc
cupy most of the lateral surface. The under side of the muzzle is deeply furrowed from the 
upper incisor to the median furrow of the nose. The upper incisors are placed about midway 
between the posterior angle of the mouth and the tip of the nose, thus illustrating the unusual 
brevity of the snout. 

The eyes are excessively minute, and require a close scrutiny to detect their presence ; the 
opening in the skin through which they are seen, not larger than a small pin-hole~ They ar~ 
nearer the anterior base of the ear than the muzzle, and only~ very littie anterior· to a point 
midway betw~en the tip of the muzzle and the occiput. . 

The opening of the ear is quite large, but the whole external ~ar is directed entirely forwards, 
closing the meatus like a valve, and forming no projection whatever, so that in the dried skl.ii 
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this member appears entirely wanting. On lifting it, however, the. antitragus and antihelix are 
found to be well developed; the upper portion of the latter even higher than the helix. The 
auricle, as stated, is directed entirely forward, and fits neatly and exactly against the entire 
opening of the ear. It is altogether naked on its concavity; posteriorly, and on the edge, 
densely furred. There is also a ciliation of hairs on the edges of the antitragus and antihelix~ 
The entire external eat has the membranes unustially thick. · 

The feet are broad, the anterior especially, which are as wide or even wider than the posterior._ 
The fo;eclaws are twice as long as the hinder. ·The hand itself is as long as the foot, from 
heel to end of metatarsus. The hind foot is about half as long as the head. Both fore and 
hind feet are thinly furnished with hairs on their upper surface, which do not conceal.the 
prominent scutellre. The pa.lm is naked, with six large tubercles; the ·sole is also naked, wit4 
six tubercles, although the hairs overgrow the heel somewhat from the sides, leaving a narrow, 
nak~d, central line. 

The tail is very short, thick, slightly constricted at the base, and of nearly uniform size to 
the extreme tip; it is quite thickly clothed with hairs, so as almost to conceal the annuli, and 
terminates in a decided pencil. With the hairs, it is about as long as the head, and a little 
more than twice the length of the hind foot. 

The longest hairs on the back measure about 0.30 of an inch. These vary, however, with 
the seasoJ:l. 

Head, 1.05 inches; bead and body, ,3.20; tail, vertebrre, 0.90; tail, hairs, 1.00; fore foot, 
0.38 ; hind foot, 0.55. • 

The preceding description is taken from a specimen in alcohol, fi:om Massachusetts, as illus
trating the external conditions of the animal, and corresponding well with the S. dekayi of 
authors. In order, however, to exhibit more fully the probable identity of this species with the 
S. talpoides of Gapper, I subjoin the description of a skin from near Montreal, a locality not 
essentially remote from that of Gapper's specimen. 

Body cylindrical, covered with rather short, close hair. Snout elongated, flattened above, 
much tapering; truttcated at tip, which alone is naked and bilobed. Nostrils lateral, somewhat 
elongated longitudinally in the dried specimen, but nearly circular when fresh or even sub-ver
tical. Eyes very minute, appearing as a mere speck. Ear with the aperture large, but. com
pletely hidden in the dried skin, the animal appearing entirely destitute. The external ear is 
a mere flap, bilobed and situated entirely infero-posteriorly. The feet are rather small ; the 
anterior nearly as long and rather broader than the posterior, with decidedly longer claws . . All 
are sparingly coated withhairs on the uppe~ surface, so as not to conceal the s~aly character 
there visible. The palms are naked, with transverse wrinkles under the fingers, and several 

· tubercles; the soles are similar, though scantily coated with hairs towards the neel. · The third 
finger is longest ; the fourth scarcely shorter ; next the second ; the cleft between the secon~ 
and third deepest. The claw of the fifth reaches to the end of the finger of the fourth; that o~ 
the first about to the end of the finger of the fifth. In the hind foot the central three toes are 
nearly equal. The first and fifth s~ring out some distance behind _the others ; the former 
shortest, the latter not reaching to the base of t.he fourth claw. The tail is short, cylindrical 
in the fresh specimen, covered ·with short annuli, having hairs springing between so as to nearly 
conceal them, and a distinct brush of hairs at the end. · 

The color uf the species varies somewhat with the specimen. In the largest skin from Mon
treal, itis everywhere of a smoky brownish gray, slightly paler beneath. Feet whitish; claws 
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yellowish white; whiskers grayish; tail uniformly dusky. This is also the case with speci
mens from Massachusetts, Carlisle, Racine, and most localities generally. One specimen 
from Racine has much the same ground color, but intermixed are many hairs of a silvery 
grayish, imparting quite a hoary appearance. This is also seen in one .specimen from Ann 
Arbor, Michigan, and is probably the winter ~ondition of the pelage. A specimen from Wes~ 
Northfield, Illinois, has the chin and tip of tail white; the teeth are all colored at the ends, 
d~rk reddish or purplish brown, the tips of the long incisors nearly black; the small premolar 
is alone entirely white. 

A specimen from Holmes' Hole, Massachusetts, (903,) belonging to the Boston Natural His
tory Society, is of a very pale, brownish chestnut above, fading to the belly into a still paler tint 
of the same. The colors, however, are such as might he the result of a partial bleaching, espe
cially of a specimen preserved in alcohol impregnated with corrosive' sublimate, and exposed to 
the light. I have seen precisely this tint produced in moles, under the circumstances here 
supposed. 

As it is a matter of much importance to define the characters of this species, the most abun-: 
dant of the North A.m.~rican shrews, I have appe~ded the following very full table of measure
ments to illustrate the variations in size and proportions to which it is subject. 

Measurem-ents. (A.) 

Gro&se Ile, Wis. 
·(J .Alcohol. 

. . 

Carlisle, Pa. 
Alcohol. 

Montreal, (198.) 
Dried. 

Inches. Lines. Inches. Lines. Inches. Lines. 

Nose to occiput-------------·---------------------------

Nose to .eye--------------·----·-------- .------- 6 
Nose to ear _________________ _-__________ --------

Nose to root of taiL-------------------- 3 
Nose to end of outstretched bind.legs..... 4 

'rail from root to end of vertebrre _________ --------

Tail from root to end of hairs--···------- 1 

Ears, width of aperture------------·---~--------· -

Arm, forefoot to endof claws-------------------~ 

Arm, longest claw.•-----------------•·-- -------

Leg, hind foot from neel to end of claws •• ~---·-·--

Leg, longest claw ••••• ___ --------•----- ----·---

10 
4 

3 

11 

1! 
s 
5 

It 
6! 
t 

1 

3 

1 

.5t ---- ·--- -------
i! -------- --------
2 

11 

3 

5t 
It 
6! 

4 

1 

1 

4 

2 

4! 

5! 
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Measurements. (B.) Specimens al( in alcohol. 

I 
. 

From tip of the nose to- Tail to end of- Length of- Breadth of-

No. Locality. Sex. 

I 

.· 

_Eye. Ear. Back of Root Verteb. Hairs. Hand. Foot. Hand. Foot. 
the head. of tail. . 

- - -- ------· 
2065 Middleboro', Mass ••••••• (J 0.42 0.74 0. 95 2. 95 0.84 1.01 0. 36 0.55 0. 18 0.16 
2066 •••••••••• do ••• ~-------- (J 0.40 0.75 0.97 3 . . 04 0.79 1. 13 0.35 0.51 0. 13 o. 14 

' 2067 •••••••••• do •••••••••••• Q 0.44 . 0 •. 70 0. 99 3·.8o 0. 87 1.02 0.42 0. 51. 0. 15 0. 16 
%068 •••••••••• do •••••••••••• (J 0.41 0.75 1. 02 2. 66 0.83 1. 10 0.36" 0.53 0.18 o. 16 
2069 •••••••••• do •••••••••••• (J 0.44 0.74 1. 01 3.02 o. 97 1, 20 0.37 0."56 0. 17 . 0. 16 

2071 •••••••••• do .••••••••••. (J 0.43 0.79 1. 03 3. 09 0.97 1. 14 0.37 0.52 o. 18 o. 12 
2072 •••••••••. do •••••••••••• Q 0. 45 0.71 1. 00 2.86 0.94 1. 05 0.30 0.50 0. 14 0. 12 
2073 •••••••••. do ••.••••••••• (J 0.50 0.74 0.95 3. 08 0. 79 1. 06 0.35 0. 51 0. 16 o. 13 
2074 •••••••••• do •••••••••••• (J 0.50 0.74 1. 05 3.10 0.94 1.15 0.33 0. 46 0. 16 o. i5 
2075 •••••••••• do •••••••••••• (J 0.40 0.68 0.97 2.73 0. 83 . 0.97 0.35 0.50 0.16 0.16 
2076 "·---·----do •••••••••••• 9 0.49 0.74 1. 03 3. 17 0.82 1.10 0.30 0.54 0.19 0.15 

2071 •••••••••• do, ••••••••• • . (J 0.43 0.73 1.02 2.75 1. 00 1.10 o. 38 0.52 0.18 0.17 
207_8 •••••••••. do .••• ~----·~- Q 0.49 0.88 1. 06 3. 65 .. 0. 90 1.13 0.38 0.53 o: 18 0.14 
2079 •••••••••• do •...•••. • •.• Q 0.41 0. 76 1. 14 2. 85 0.96 1. 07 0.40 0.54 o. 16 0. 15 

2080 ..•••••••• ·do •••••••••••• (J 0.50 0.70 1.14 3.08 0.93 1.11 0.30 0.54 0. 15 ·o.l5 

2081 •••••••••• do •••••••••••. (J 0.49 0.81 1.11 2.92 0.93 1. 03 o. 38 0.57 0. 15 o. 15 
2082 •••••••• • . do •.••••••• • •• (J 0.50 0.80 1.10 2.71 0.88 0.94 0.40 0.53 0. 15 0. 15 

2083 •••••••••• do •••••••••••• (J 0.41 0.80 1. 09 3.35 0. 99 1.15 0.42 0.53 0.15 0.15 

2084 c ••••••••• do •••••••••••• (J 0.45 0.65 1. 02 3~ 06 0.88 1.13 0.38 0.50 0. 16 0.15 

·2085 ••••••••• cdo .• · ••• ------- Q 0.43 0.73 1.11 2. 90 0.89 1.12 0. 36 0.55 0.15 o. 15 

2086 ••••••••• :do •••••••••••• 3 0.40 o. 70 . 1. 04 2.83 0.95 1. 18 0.34 ' 0.50 0.15 0. 14 
2087 •••••••••• do •••••••••••• -- .. - 0.4o9 0.75 1.05 3.20 0.90 1. 00 0.38 0.55 0. 15 0.15 

2126 Muskeeget, Mass •••••••• .. -- .. 0.52 0.78 1. 00 3.21 1. 00 1. 30 0.41 0.55 -....... -- .. ............ 
2127 Burlington, Vt. ••••••••• Q 0. 51 1. 00 1. 25 3.15 o. 90 1. 05 0.36 0.55 ------ ................ 
2128 Wethersfield, Conn ..•••. (J 0.55 0.95 1.20 3.30 0.95 1.15 0.42 0. 62 --- .... - .. -.... --
2129 Essex county, N. Y •••••• 3 0.56 0.92 1. 25 3.36 0.92 . i. 05 0.40 0.55 ............... ............. 
~130 •••••••••• do •••••••••••• (J 0.55 0. 90 1.10 3. 40 . 0.96 1.12 0.41 0. 56 .............. ...... .. .. -.. 
2131 •••••••••• do •••••••••••• Q ------ -..... --- ..................... .................... ------·- .. ............... ------ ------ .............. 
2132 Nichols, N.Y ••••••••••• -- .. - 0.54 0.80 ..................... 3.00 0;90 1.10 0.40 0.53 -- .......... ... .............. 
2133 •••••••••• do. ___________ ---- 0.50 0.88 1. 10 3.35 0. 68 mutilated 0.40 0.55 ------ ------
2134 Waterville, N.Y •••••••• ---- 0.55 0.90 1.15 3.30 0.90 1. 00 0.40 0.55 ............... ........... 
2135 •••••••••• do •••••••••••• --- .. 0.50 0.90 1. 15 3.30 0.85 -------- 0.40 0.55 ------ ------
2136 ••••••••• • do •••••••••••• ---- 0.46 0.70 -------- 3.30 0.85 1. 05 0.35 0.50 -- .. -.... ------
2137 •••••••••• do ••••••• ~---- ,Q 0.55 0.82 1. 18 3.45 0.98 1. 12 0.45 0.60 -.. -·--- ................ 
2138 ••••••.•••• do •••••••••••• ---- 0.55 0.85 -------- 3.00 0.86 1. 02 0.40 0.50 ------ -
2139 Sag "Harbor, N.Y.~----- ---- 0.49 0.71 i.05 2.75 0.82 0.90 0.38 0.50 -- .... -- -- ----

' 2140 Salem, Ohio ••••••••••••• Q ··---- .................. 3. 50 0. 70 0. 80 0.36 0.54 ------ ... -.. ---
2141 •••••••••• do •••••••••••• ........ 0.55 0.75 1. 16 3.55 1. 05 1.25 0.41 0.56 -..... --- ------
2142 •••••••••• do ..••• ••••••• ---- 0.50 0.85 1. 10 3.20 0.85 1.10 0.40 0.55 ------ .. -- .. --
%143 •••••••••• do •••••••••••• ---- 0.52 0.80 1. 10 3. 10 0. 85 1. 05 0.38 0.53 ............. ............. _ 

2144 Lake Superior c ....•••••• ---- 0.50 0.75 1.11 3.00 1. 05 1. 15 0.40 0.47 -...... -- -------
2145 Detroit •••••••• _ •••••• _ 3 ------ -... .... -- -------- 3.50 0.80 1. 00 0.40 0.55 ------ ............ 
2146 W._Northfield, Ill .••••••• ---- ------ -- ....... - ................. 3.65 0.88 1. 20 0.42 0.60 -.. -.. -.. -............. 
2147 ····"·····do •••••••••••• ..... -- 0.50 0.77 1.08 2.80 0.75 0. 96 0.35 0.54 -....... -.. -- .. _ _._ .... 
2148 ••.••••••• do •••••••••••• .. -- .. -- ... -..... -..... --- -------- -------- 0.77 0. 86 0.36 0.52 ._ ........... 
2149 Carlisle, Pa ••••••••••••• ---- 0.49 0.74 1. 05 3.25 0. 95 1. 10 0.40 0.55 ............ ------
2150 Columbus, Ga ••• • ••••••• ---- 0.50 0. 85 1. 10 3.35 0.80 1. 00 0.40 0.57 ------ -....... --
2151 Spottsylvania county, Va. ~ ---- 0.45 0.77 1. 05 2. 75 0.80 0.90 0.35 0.50 .............. .. .... ........ 
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With a very large number of specimens before me, I have been more than usually perplexed 
in the attempt to determine the species of short-tailed shrews, as given by authors, and espe
cially to distinguish between S. brevicaudus aud S. dekayi, of Bachman, Dekay, and others. I 
am satisfied that !he latter species is identical with S. talpoides, of Gapper, (which indeed has 
priority of date,) having found no essential ~ifference between Canadian specimens and those 
from Mil'ssachusetts, Vermont, New York, Michigan, Wisconsin, and elsewhere. Gapper'13 
specimen, it will be remembered, was taken in the district between York and Lake Simcoe, in 
Upper Canada. · 

Thus far I have not been able to find any shrews from Massachuse~ts, New York, or the ad
joining States, possessing all the characters assigned by Bachman and Dekay. The hair of the 
same species varies with season, being longer, softer, and fuller in winter; the precise shade of 
color is likewise not constant. The proportions of the shrews unless taken from alcoholic, or fresh 
specimens, vary exceedingly in the sanie species, according as the skin is under or over stuffed. 

For the present, therefore, I shall refer all the large shrews with short tails, from the Atlantic 
States, to the S. talpoides. I have, however, before me some specimens fi:om the Upper Missouri .,,, 
and Iowa, which, as they differ in size from any in the East, and agree rather more nearly with 
the S. brevicaudus, of Say, I shall refer to this species. 

The accompanying tables ofmeasurements of many specimens, in alcohol, will illustrate the 
variations of proportions, even in animals from the same locality and almost the same nest. 

Nor do I feel sure that the Sorex carolinensis, ofBachJ?an, is really anything else than a small 
S. talpoides. The measurements given by him (length 3 inches) agree precisely with many from 
Ma!!sachusetts and elsewhere, and are essentially the same in proportion with those of the largest 
sized specimens of S. talpoides. The number ofteeth (34) ~ssigned by him, is unquestionably a 
mistake, as no known shrew, from any part of the world, has so many. There is, however, a 
distinct species in the Southern States, considerably smaller than S. talpoides, to which Bach-
man's name may be applied. . 

The geographical range of S. talpoides, as will appear from the preceding table of localities, 
is very great, extending from the eastern portion of Nova Scotia t<1 Lake Superior, and including 
Canada, Vermont, Ohio, Michigan, Illinois, and Wisconsin, and southward through Massachu
setts, Connecticut, New York, Pennsylvania, and Virginia, to Columbus, Georgia. South of 
Pennsylvania it is probable that it is confined to the vicinity ofthe mountains, as it has not yet 
been detected near the coast nor · west of the Alleghanies, where its place is supplied by the 
smaller S. ca1·olinensis. 

6 L 
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List of spec·imens. 

Catalogue Corresponding No. of Locality. Whence obtained. Nature of 
specimen. number. No. of skull. specimens. 

198 

1647 

2126 

902 

2065 to 2125 

2127 

1317 

? 2129 

2132-3 

2134-38 

2139 

2140-3 

817-8 

246 

2145 

2146-8,2162-3 

109,625 

2164-5 

2144 

2149 

623 

1308 

2154 

2150 

1770 

1950 

2119 

............................... 

............................... 

--------------
.. ., ............................. 

......... .,. ...................... 
1774 
2010 

.................................. 

-. ............................... 

1 

1 

1 

1 

1 

13 

60 

1 

1 

2 

5 

1 

4 

2 

1 

5 

2 

2 

1 

1 

1 

1 

1 

l 

Montreal •••• __ ••••••. _ ••• ---. Thomas Broome............... Skin ••••• 

Halifax, N. S ••••••••••••••••• J. W. Dawson ••••••••••••••••••• do •••••• 

Hingham, Mass •••• _-----._ c... Dr. Brewer ---- ••••• -.-- ··"·. _ ••• do ••••• _ 

Muskeeget, Mass ••••••••••••••• -.-- •• do •••••••••••••••••••• _. Alcohol~
Holmes' Hole, Mass •••••••••••• Boston Society Natural History •• Skin ••••• 

Middleboro', Mass ••••••• ------ J. W. P. Jenks •••••••••••.••• -- ~.do •••••• 
•••••••••• do ••• _---- •••••• ___ •• ____ .do ••• ___ ••••••••••• -·-~__ Alcohol •• 

Burlington, Vt •••• --- •••• __ •. Prof. Z. Thompson •• _ •••••••• .• _ •• do •••••• 

•••••••••• do ••••••.•••• __ .• c _ ••••• _.do .••••.•••••• _.--- c---. Skin ••• --

Wethersfield, Conn •••••••••••• C. Wright • •••• ------------- - · Alcohol •• 

Nichols, N. Y ••••• ---. •• .• • • . • R. HowelL •• __ .-- __ •••••••••••• do •••• -

Waterville, N. Y ••••• _ •••• ---. H. Davie •••••••• _ ••• _-.-- •••••• do.----

Sag Harbor, N. Y..... ... .• . . . E. N. Byram ••••••••••• --. __ •••• do •••• --

Salem, Ohio ....... _ ••••••••• _ E. Newton ••••••••••••••••••••• do •••• --

Cleveland, Ohio............... Dr. Kirtland •••• ----.......... Skin ••••• 

Ann Arbor, Mich . ••• .•••• ---.. Prof. C. Fox. -•- ---.------- ___ •• do •••• --

.Grosse Isle, Mich.----_ •••• __ ••.••••• do •••••••••••••••• ------ Alcohol • • 

Cook county, IlL •••••••••• ·"·. R. Kertnicott ..................... do •••• ~-

Racine, Wis................... Dr. Hoy •••••••••• • ••••••• --.. Skin. • • .... , 

• ••••• do •••••••• --- •••••••••••• ____ .do. ___ •••••••••• _ •••••• _ Alcohol •• 
J 

Lake Superior ••••••• _ •• __ ••••• Prof. AgassiZ •••••••• __ ._ •••••••• do ...... 

Carlisle, Pa ................... S. F. Bail.>d ------------------- •• do •••••• 
. ___ •• do •••••••••• -----._ ••• _ •••• _ •• do •• __ •••••••••••• "...... Skin ••••• 

Clarke county,Ya ••••••••••••• Dr. Kennerly----------- - ----- •• do •••••• 

Spottsylvania, Va.. . . • • • • • • ••• • Mr. Massey_ ........ . ... __ .-~... Alcohol --

Columbus, Ga................. Dr. Gesner •••• __ ............ -- •• do •••••• 

BLARINA BREVICA.UDA. 

Sorex brevicaudus, SAY, Long's Exped. I, 1823, 164. 
HARLAN, Faun. Amer. 1825, 29. (Skin only.) 
GonMAN, Am. Nat. Hist. I, 1831, 79. (2o:l ed. From Say.) 
WAGNER, Suppl. Schreb. V, 1855, 549. (From Say.) 
BACHMAN, J. A. N. Sc. Ph. VII, 1837,381. 
Aun. & BAcH. N. A. Quad. III, 1854, 335. 

SP. CH.-Largest of all American shrews hitherto.discovered. (?) Head very broad and massive ;rather obtuse. Tail, with 
its hairs, about as long as the head, cylindrical, slightly depressed, well covered with hair, and terminated by a pencil. Un-
der surface of heel more than usually hairy, with a narrow naked line on the inner edge. 

Color, dark brownish plumbeous, scar~ely paler beneath. Feet and edge of the lips, whitis.h. 
4 inches to root of tail. Hind feet, O.G5long. Fore feet, .50 inch. Skull1 inch in length. 

Length, unstretched, over 

In the preceding diagnosis, I have embodied nearly all I have to say concerning the form of 
the only alcoholic specimen before me, referable to the B. brevicauda. It is, unfortunately, too .: 

;"';} 
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much mutilated· for accurate description. I Qan only add, that the longest hairs on the back 
measure about 0 . .35 of an inch. 

The skull of this species is very large and massive, with little constriction in the middle por
tion. The occipital plane is more vertical than in B. talpoides. The anterior upper incisors are 
very massive, and there is only a slight indication of any basal lobe on the cutting edge. The 
second premolar is nearly twice as large as the fb::st ; the third and fourth abruptly much 
smaller, and nearly equal. Both together do not occupy as much spa.ce in the outline of the -. 
jaw as the one anterior to them. The fifth premolar is only visible from inside. 

In order to illustrate the comparative dimensions of this species, I have given the same table 
the measurements of one of the largest-specimens of S. talpoides I have yet seen, (No. 2078 ~.) 
This, when skinned; could easily be made to measure fqur inches and over, from nose to root of 

tail. 

Dimensions. 

-------------'-1-2-1_5_1. 1065. 2078. 1!---------·-----2-15_1_. -1-06_5_. -2-07_8_ • 

Nose to eye----------"---------..---·· .55 . 49 Longest claw---_-- •• ______ -----· __ .13 
__ J ___ 

.10 

Nose to ear.----------------------- . 86 . 85 Hind foot _ •• - __ • _. __ • ____________ . 65 . 60 .53 

Nose to occiput ------.-------------- 1. 22 1. 06 LOngest claw ____ c __ -- _ •• _____ •••• __ .10 .6 
Nose to base of tail_ •• _______ . _______ ------ 4.25 3.65 Length of skull 

------~------··-----
1. 00 • 88 

Tail to end of vertebne ______________ 1. 00 .90 Greatest width.------------.------- . 51 .46 

Hair. ----------------------------- 1. 25 1.11 Width of upper jaw _______ • ________ . 32 . 31 .29 
Hand ________ ---- _________________ . 50 . 45 . 38 Length of palate.--- _______________ .43 .43 .35 

I present here the description of a shrew from northern Wisconsin, which differs in some 
respects from S. talpoides, and may be referred to S. brevicaudus. 

lJrachysorex brevicaudus.-Size.Iarge. Fur long, (over 2! lines,) very soft and lustrous, lying fiat to the body. · Hand unusu

ally large, measuring almost five lines; foot six and a half; tail about two-thirds the length of head. 
Color, dark plumbeous, with a blackish gloss above, having sometimes a faint purplish rell.ection. No rusty brown tips or 

hoariness visible in the fur. Head and body, 3! inches; tail to end of hairs, 10 lines. 

No. 708.-Body stout; nose acute, but broad; whiskers rather numerous, long, and whitish; 
ears small, with the concha but little developed, lapping over the meatus, concealed by the fur. 
Fur soft and silky, longe~t hairs about 2! lines. - Tail very short, about two-thirds the length 
of the head ; quadrangular in the dried specimens, and coated with rather long hairs, which · 
form a pencil at the end. Feet more than usually large and stout, especially the anterior ones. 
These are broader, and h~ve longer claws than the hind ones. The soles are naked, except at 
the heel; the first claw reaches the penultimate articulation of the second toe ; the fifth claw 
nearly to the base of the fourth. , The hapd is contained only about one and a third times in the 
foot. 

The prevailing color is a blackish plumbeous on the back and sides, dark plumbeous beneath; 
much the same everywhere, except a darker gloss above. There is sometimes- a faint purplish 
gloss on the fur above. There is not the slightest trace of dull rusty brown. The hairs are 
dark plumbeous from their roots. The tail is everywhere like the back. 
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The cranium is too much mutilated to allow its shape to be determined, though the skull 
generally appears to be much like that of B. talpoides. The dental formula is~+~=~+ !::=32. 
The anterior incisors are large and acute, placed quite close to each other. There is no internal 
lobe, and there is no second hook at the base of the tooth distinct fromthe tip, as in some 
American species. There is, however, a sharp lobe at .the base, nearly rectangular, with a 
slight angle in the anterior edge. The first two premolar teeth are much the largest; they are 
pyramidal acute, and like the basal lobe of the anterior, with a small process in the inner side. 
The third and fourth lateral teeth are much smaller than the first and second, simply acute ; 
the fourth nearly twice the third, and separated by a slight diastema from the first molar ; the 
1i.fth tooth is very small, but visible from outside. The lower incisors are large, thick, and 
much curved, with two lobes on the upper edge. All the teeth have their crowns and points of 
a deep pitchy black, especially towards th~ latter. 

Measurements of 7'08. 

Before skinning. Dried. 

Inches. Lines. 

Nose to root of taiL •••••••••••••••• ----_ ••••.•.• ".. 3 6 

Tail to end of vertebrre •••••••••• --- ••••.•••••••...• _ •• _. __ •••• _ •• __ _ 

Tail to end of hairs........... -------------------- lOt 

3.1 

.st 

. 10 

Fore feet from wrist ........................ ~----------------------- . 4tt 
Hind feet from heeL ............. ~---------------------------------~ . 6t 
Width of palm ..................................... --"------------- .It 
Width of upper jaw __ ........... ----------"----- ____ ........ ---·----- 3-f-0 

The speoimen 2152, from the Little Blue creek, Nebraska, agrees very well with this speci
men, more so than with those from Fort Berthold and Iowa, The same maybe said of the 
number 2063 from Illinois. 

I have found very great difficulty in identifying with any certainty ~he Sorex brevica.udus of' 
Say, at least in the references to this species, as supposed to be found in the eastern portion of 
the continent. I have, however, I think, discovered it in some specimens of very large size 
from Nebraska and Iowa, localities nearer to that of the original specimen (Council Bluffs) than 
of any specimens yet described. As most of Say's descriptions of vertebrata in Long' s· narra"
tive were taken before the animals were skinned, the measurement from tip of nose to root of 
tail of 3{ inches, or 3.62, must be considered as indicative of a size greater than usual in the 
S. talpoides (or dekayi), in which these dimensions are only once or twice noted in measure:tne~ts 
of about one hundred specimens. 

The shrews in question are not only larger in body than any seen from the eastern States, 
but there is a very conspicuous superiority in the size of their skulls, a point of great import
ance in this group. The only specimen in alcohol is unfortunately too much mutilated to fur
nish a true length, but it is proportionally much larger than the largest fresh specimen I have 
ever seen from the east, as will be seen by the comparative table of measurements. , 
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List of Specimens, · 

Catalogue Corresponding . Sex & 
Number. No. of skull. Age. 

Locality. When Whence obtained. Original Nature of Collected by 
collected. number. spec~en. 

2151 ·------------ ------ FortBerthold,N. T. 1856 Lt. G. K. Warren __ -------- In alcohol. F. V. Hayden 

2152 ---------~--- --· ·-- Little BlueR., N., T ---~------ Lt. F. T. Bryan ••• " 7l •• do •••••• W. S. Wood. 

? 1065 2025 ------· Ft. DesMoines,Iowa ---------- Geo. N. Lawrence • • -------- Skin--·-- W. E. Moore. 

? 1573 2413 ------ Plum Spring, Iowa.,---------- B. F. Odell:------·------·- •• do •••••• -----------~ 

? 2063 -----------·- ------ West North§eld, lll----~----- R. Kcnnicott ---------- ~ --- •• do •••••• -----"·-----

? 708 3104 Q Dane county, Wis •• ---------- The. Kiimlien •••••• -------- •• do •••••• ----------"- · 

BLARINA CAROLINENSIS. 

Sorex carolinensi~, BAcHMAN, .T . A. N. Sc. Phil. VII, 1837,366; pl. xxiii, £ 1. 
AtTJ>. & BAcH. N. A. Quad. II, 1851, 176_; p).lxxv. (Same description as preceding.) 

Sorex (Jlnotus) carolinensis, WAGNER, Suppl. Schreb. V, 1855, 554: 

SP. CH.-Size rather small. Fur soft and rather long, measuring 2~ lines. Feet . smaller than in B. talpoides. Tail rather 

shorter than the head. 
Color dark-leaden gray, a little paler beneath, with a slight gloss of sooty brown above, and a . Jittle hoariness. Head and 

body about 2.50 inches. Tail i of an inch. Hind foot.46 of an inch. Skull about • 76. 

Size considerably less than adults of B. talpoides. Body stout. Feet large. Nose moder
ately pointed. Ears small, much as in B. talpoides, concealed by the fur. Fur 'rather full and 
long ; hairs on the back measuring_ two and a half lines. Hand large, broader than the foot, 
its claws considerably longer ; contained about one and a third times in the hinder one. Soles 
naked except on the sides of the heel. Tail short, rather less than the head, with short bristly 
hairs forming a pencil at the tip. · 

Color above, a dark"leaden gray, a little paler beneath; with 'a faint gloss of dark, sooty 
brown on the tips of the hairs above, and a very slight hoariness produced by a paler bar near 
the tips of the hairs above, (not noticed in No. 628.) 

The skull is thick and short, not much attenuated anteriorly. Dent~l formula, { + ~=~ + 
:=: = 32. Anterior upper incisors approximate, but do not touch. No basal hook, but an 
angular lobe. First premolar tooth but little smaller than the second. The third and fourth 
considerably smaller ; the latter rather less. of the two and not ' descending so low, placed close 
to the first molar ; the fifth tooth wedged in between their inner portions. All these teeth, 
except the fifth, with an internal lateral basal knob. Thefirst two premolars, though more 
tha"n twice as wide as the next two, are not mucli longer. The lower anterior indsors are stout 
and much curved b(llow, with three lobed -dentations on the cutting edge. The crowns and 
points of the teeth ar_e colored dark chestnut-brown, nearly black at the tips. The outside of 
the upper molars is, however, mostly uncolored. 
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Measurements of skins. 

Point of nose to- Tail to end of-
I 

Current Locality. Sex. 'Hand. Foot. Nature of 
number. Eye. Ear. Occip. Root of Verteb. Hairs. specimen. 

tail. 

ti19 Society Hill, S. C. 0 ............. -------- -------- ................ 71 82 34 46 Skin.-·-_"-·--------
627 St. Louis, Mo.o ----- <3 -------- -------- 92 2.75 71 75 31 46 •• do_. _____ 

628 
____ do _________ _____ 

........ -------- -------- • 83 2.50 75 83 32 46 -----------
2153 Union county, Mo ..•• -- .. - 43 68 90 2.50 85 90 35 45 Alcohol ••• 

o The first four measurements of 628 and 627 were taken before the animals were skinned. 

Measurements of skulls. 

1809 1778 . 1779 ' 

--------·----------1----1--~ ---· 

Length of skull.·---------------------------------- •• c. ____ · . 75 . 79 

Greatest widt.h . --------------- --------------------:------1 . 39 . 41 . 

~:~t~o~t:~l~~: ::::::::::::::::: ~: ::::::::::::::: - - -: ;; -T"" ~ ;;-- ---~ ;~--
Width of upper jaW---.------------------ - -:________ • 24 J . 25 • 25 

This species differs from B. brevicauda in the considerably smaller size, smaller hands, 
longer tail, the colors not very 'dissimilar ; with somewhat the proportions of B. talpoides, the 
size is much less; the third and fourth lateral teeth larger in pro_portion to the first and second, 
&c. The feet are considerably smaller in proportion. 

The specimens as above given agree in the main very well with each other, and as indicating, 
a southern species, smaller than B. talpoides or brevicauda. I have referred th~m to the Sm·~ 
carolinensis of Bachman. I am by no means cle::n, however, that the particular measurements 
cited by him do not belong really to a specimen of B. talpoides, but he undoubtedly was 
acquainted with a species smaller than the la~ter. In assigning a dentition of 34 teeth, or of 
• • 1-1 5-5 5-5 . • . . • . .' '~' mmsors 1_1' premolars 2~2, molars 3_ 3, or one more molar on either side of the upper JaW than X. 

. . - 4 

have given, he in all probability was in error, as in no carefully examined skull of s.ny specie~" 
of shrew, from any part of the world, have the teeth ever exceeded 32. Dekay goes beyond 

even Bachman, in counting 36 teeth, or incisisors ~=~' premolars and molars 1~=!0, thus commit"; 
ting a still greater error. 

It is probable that the teeth of the skulls examined by Bachman and· Dek.ay were either . badly;
cleaned, or else still in the skin, and seen so imperfectly that two cusps of the same molars W(;l~c'l.: 
counted as different teeth. . ) 

This character of 34 teeth, combined with the statement of an entire absence of ear, hav~; 

caused the erection of several gener~ to accommodate the Sorex carolinensis of Bachman. Thu~}i 
Po mel has Oryptotis, and Wagner, A notus j both, however, strictly synonymous with- BlarinaA 
and Brachysorex. · <~ 

·,•!; 

·;~ 
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I am very much at a loss to identify the Sorex carolinensis of Dekay, (N. Y. ZooL I, 1842, 
21; pl. xxi, f. 2). In this the length is given at '4 inches for head and body, and 0.4 of an inch 
for the tail, or not half as long as the head; teeth; 36. It certainly il!l not the true Sorex caro
linensis. If these characters are really as . given by Dekay, it certainly is one of the most 
remarkable of all American shrews, and is not only a new species, but will probably 'Constitute 
a new genus. I am inclined to think there is some mistake, however, as .according to the 
figure the tail measures nearly one inch to a body of about 2!. 

List of specimens. 

· Catalogue Corresponding Sex & 
number . No. of skull. age. 

Lopality. Whence obtained. Nature of spe
cimen. 

619 1809 Society Hill, S. C'····----~-----~-· Rev. M.A. Curtis ••••••••••• Skin •••.•••• 

627 1778 (J St. Louis, Mo ---·---~--- ~ ------~-- Dr. Engelmann·-----·--·.··· •• do ..••••••• 

628 1779 ------ •••••• do •••••. -------··-c··----··- 7 •••••• do •••••••••••••••••••••• do·····----

2153 --····--····- - •••••• Union county, Mo ••••••••••••••••• Dr. P . R. Hoy··-·-·······-- In alcohol .•• 

BLARINA ANGUSTICEPS, Baird. 

Sp. CH.-Tail as long as the head; general appearance that of B. talpoides and carolinensis, intermediate bet weep them in size. 

Plumbeous all over, scarcely paler beneath. Skull unusually narrow, the constriction greater than in other~ of the section, and 

more anterior. Fifth upper premolar large, and visible from outside; anterior lower incisor extending back only to the middle 
of the second premolar. Length, 2.60; tail, (hairs,) 1.00; hind foot, 0.55. · · . 

. ~ . . 

A shrew from Burlington, Vermont, in external appearance, perfectly resembles specimens of 
S. talpoides, but has some remarkable peculiarities of the skull. This is much narrowl')r than 
in any short-tailed shrew I ~ave ever seen, and the greatest interorbital constriction is situated 
a little anterior to thE,l mid4le of the skull, instead of posterior to it, as i:r";, 'oth~r !lpecies of 
Blarina. The amount of constriction is also greater. The outline of the jaw outside of the 
molars, as viewed from above, inntead of .being convex is nearly strajght. The ineqqality 
between the third and f~mth upper premolars, and the firs£ and second, is less conspicuou~, a~~d 
the fifth premolar is distinctly. visibl~ from the side between the fo_urth premolar and the first 
molar ; indeed, in size it is not much inferior to the former. The lower anterior inc!§<>r is long, 
acute, and with one lobe on the cutting edge. It extends posteriorly {)nly as far as the centre 
of the second premolar, instead of to the fir!lt molar. Thelower jaw is rather narrow. 

In many respects this skull closely resembles the true Sorex; as .in the narrow skull, .small 
molars, backward extent of lower anterior incisors, &e., but i,s nevertheless a true Brachysorex 
or Blarina, having no interiiaJ lobe to the upper anterior incisor; the short tail, &c. It con
stitutes a very interesting connecting link between the two groups. I regret. that I ~annot give 
any satisfactory extern~l characters by which t~ designate this species, especially as the skull is 
so entirely different from all other I have seen; enough so to almost make a distinct sub-genus. 
It is nearly uniformly bluish gray all over, with a wash of brown on the back; the feet and tip 
of the tail are white. This latter feature is not characteristic, however, as I have seen it in 
other species .. 
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i~H, Burlington, Vt., Prof. Z. Thompson, (skin.) 

Nose to occiputo ··-~---------------------------- 1. 00 

Nose to root of tail .•••••••••• ----------------- 2. 58 

Foot·------------------------------------------ .55 
Length of skull ••• ~ ••••• _ •••••• __ • ~. __ ••• _. • . • • • . 85 

Tail, vertebrre ••• ------------------------------- . 83 Width-------------------------------- - -------- ··; 40 

Tail, with hairs •••••• _ ••• _ ••••••• __ • _. _ •••••• _. 1. 00 Widt4of jaw •••••••• _ ••• _ ••• _ •••••• - •••• - •• ---. . 20 

Hand _____ • __ • _. ____ •• _ •••••••.• __ • _ ••••• _ --- _ . 40 Length of palate •••••• ---- _ •• _ ••••• - --.- •• --.... • 34 

e The first four measurements taken froin the alcoholic specimen. 

B-WITH FOUR UPPER PREMOLARS, TEETH 30. 

BLARIN A CINEREA. 

Sorex cinereu8, BAcH., J . .A. N. So. Ph. VII, 1837, 373; 'pl. xxiii, f. 3. 
111 Sorex parvus, SAY, Long's Exped. I, 1823, 163. 

SP. CH.-Longest hairs on the back measuring about two lines and a half. Feet sm~~,n; hand contain,ed about one and a -hli.lf 
times in th.e foot, which is but little more than half the sk\III. Tail shorter than the head ; very thin. 

Color above, iron-gray, glossed with dark olive-brown; beneath, light gray. Color of the tail, sharply defined. Hea:d and 
body about 2! inches. Tail, . 75 of an inch. Hind foot about .42. 

(Specimens 320, 94.).....!.Body rat~er stout and full; muzzle moderately long, with the snout 
bilobed as usual, and the nostrils lateral. Whiskers rather short, ·and not very numerous; 
mixed black and white. Ears short, entirely concealed by the fur; in life t4e auricle directed. 
forwards and covering the meatus; no hair on the external face of the ear, except on the, 
extreme edges of the supplementary lobes, formed by antitragus and antihelix. Fur rather 
short, and not compact, the longest hairs measuring about two and a half lines, Feet very 
small; anterior contained one and a half times in the hinder, which can . be little more-~ 

than half the length of the skull, although this is defective in all the specimens before me. 
The first toe is short, its claws not quite reaching the penultimate articulation of the second. 

The tail is very short, not as long as the head, very slender and depressed in the dried skin, 
well coated with hairs, which project slightly at the tip, but without formil;tg a distinct pencil. 

Theupper parts are of mixed iron gray and . olive brown, the fur being lead color at base, 
then light iron gray, and finally tipped with olive brown: .the combination of these tirits gives 
a hoary appearance, somewhat resembling a pepper and salt. The under parts are of a lighter 
tint of brownish gray or light ash; the line of demarcation in one specimen _indistinct~ i_n 
another more evident. The upper half of the tail is like the back ; the lbwerlighter than the 
belly ; the two colors sharply defined: 

The skulls of the specimens before me are too much broken to exhibit their true shape and 

proportions. The dental formula is ~ + !'='! + !~ == 30. 
The upper anterior incisor is much hooked, with a second hook · on the cutting edge, a little 

anterior to the base, its point coming down to a line with those of the succeeding teeth. There 
is no internal lobe to these incisors, and the_pair approach each other at an angle, without meeif 
ing, to near the tips, which are parallel. The first premolar _tooth is a little smaller than . the 
second; the third considerably smalle~ than either (about half as long as the second). There 
is a very &light interval between the third lateral tooth and the first molar, and the diminutive 
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fourth tooth is barely visible from outside. The lower anterior incisors have slight indications 
of two or three lobed dentations . 

. Measurements. · 

Nose to root of tail ••••.•••••• ~----

Tail to end of vert .•••••••••••.•••••• 

Tail to end of hairs.~." ••. _ •• _" _ _._ •• _ 

No. 320. No. 94, (stretched?) . 

Inches. Lines. Inches. Lines. 

2. 6 

0. 9 

. 9~ 

2, 7t 

. 9 

.10 

Hand from wrist------------------- . 3t . 3H 
_Foot from heeL ••••••• - - ---- ___ ••.. . 5 . 4ft 

Bony palate-------'---------·~ - ----- . 3-1~ • 3-f.r · 

Width of upper' jaw •.••••••••• ~. __ ._ •••••••••• : •• . • 21\ 

The specimens of. this species before me fr_om South Carolina agree very well with the 
descriptions of Dr; Bachman, except as to the number of the teeth, the formula given by him 

being~+:=~+:=!= 26. This is, however, probably an error, as in a specimen presented by 
Dr. Bachman to the Academy or'Natural Sciences, and. labelled by him 8. cinereus, the formula . 
is as givenat the begiiming of the artiCle~ the sum being 30 teeth instead of 26. · The species 
is not reproduced in 'the "Quadrupeds of North America," whether omitted by mistake, or 
considered to be the young of some other, is not stated. 

2155 . 2156 

Nose to eye •••••••••• :.............. . 35 • 34 

Nose to ear .•••••••••••• .' •••••••••. ------~·-···-- .5.0 

-Nose to occiput ••••••• : ••• ~ --.·--·----~ - --······ · · .75 

Nose to root of tail. ......... ~...... 2. 40 1.85 

Tail to end of vertebrre --- --·····- -" • 80 • 70 

Tail to e_nd of hairs •••••••••• ~ ------ • 90 :'16 

Fore foot ••••••• ·.~---'·------------- · .. 35 .30 

Hindfoot ---~------ -------··"····--- . 46 .40 

Length of skull .......... ....... -- -~ . 68 .66 

Width ...... "·- •• ·.- ........... ., ......... · . . .... . -- ~ • .••• • 32 

Length ofpalate· , .............. ~--· • 28 • 25 

Width of upper jaw ... ..... ~....... • 22 .18 
• 

The preceding descriptions were taken from dried skins, which afford very unsatisfactory data 
for the critical definition of species. Number l670,di:ffers in having the teeth much less deeply 
colored, and in being of a greenish yellow color beneath; thifi _ is, however, owing doubtless to 
the fact that it had been for a time ·immersed in alcohol. 

A very badly preserved specimen in alcohol from Indian River, Florida, e~hibits some di:ffer
el'l.ces, especially in the longer tail, and larger size generally:, including the skull and feet. For 
the present, however, I sh~ll refer it to B. cinerea. 

7 L 

TEXAS TECRNOLOG~CAL coLLEGE LIBRAll'f 
LUBBOCK. TEXAS 
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A very good specimen in alcohol, from Carlisle, Pennsylvania, agrees in the main with the 
South Carolina specimen, as will be seen by the following description: 

Body small and rather slender ; head not very acutely pointed. Eyes small, scarcely visible. 
Ears with the auricle directed forward entirely, the helix not as prominent as the highly. 
developed·antitragus and antihelix, which are naked, with a ciliation of hairs on the edges only; 
the anterior face of the ear naked ; the posterior covered with hair. 

The feet are rather broad and full; the anterior large in proportion, longer than the distance 
from heel to end of metatarsus. The fore and hind claws are of nearly the same.size. The heel, 
for about half the length of the metatarsus beneath, is entirely hairy, the hairs reaching to the 
first pair of tubercles, but not between and beyond them. There are. six large tubercles in all, 
with smaller ones interspersed. . 

The tail (exclusive of the hairs) is shorter than the head. It is rather thickened and obtuse 
to the tip; well covered with short hairs and terminated by a pencil. 

The upp~r parts are of a cinereous or dark ash, mixed and tipped with a dark wood-brown, 
the ash showing through. The lower half of the sides and the under parts, generally, are of a 
rather lig-ht ash-gray. The feet are white; theta~ bicolor. The skull has 30 teeth. The an
terior upper incisor has a basal pointedlobe about aslong, but thicker than the third premolar. 
The second ~nd first premb1ars are long, the former largest; they extend almost as far down as 
the tip of the anterior incisor. There is a slight diastema between the third premolar and the 
first molar. The fourth premolar is very rudimentary. The. lower anterior incisor is long and 
has two serrated lobes in its upper, edge. It extends backwards. as. far as the second premolar 
does, and to the first molar. 

The teeth of this specimen differ in some respects from the specimens of Sorex cinereus from 

South Carolina ; they are much more deeply colored ; the upper anterior incis.or longer and more 
curved; its basal lobe more distinct. The two anterior upper premolars are longer, more ver
tical, and pointed, mo~ canine in appearance. The true molars are narrower. The lower an

terior incisors are. larger, deeper, more carved, and more lobed; the remaining teeth· a.re 
larger and higher. 

The measurement of this specimen will be found with that from Indian river. 
I do not feel sure that the Sorex cinereus of Bachman may not be the true S. parvus of Say, 

as I am unable to appreciate the differences between the two, as described by Bachman and Say. 
Perhaps the specimen from Carlisle is different from more southern ones-may be the true 
parvus. The solution of this question, however, as of many others in , reference to the America'u 
shrews, must be left until a greater number of specimens of different ages and seasons can be 
brought together from many localities. 

Catalogue 
number. 

Corresponding 
No. of skull. 

List of specimens. 

Locality. Whence obtained. Nature of specimen. 

320 1808 Liberty county, G~t ____ -·------ Major John L. Leconte- - ------- Skin - ----~-------

1669 ---- ---~---- -"-- ---_ •• doc-~---- ___ ------ __ "--- _________ .do--~ - -------~-- ___ . __ do ••• ____ ~ __ ---· 
1670 .• -------------. -----.do • • ••••.• _. _____________________ .do. ___________ _. ______ .do._. __ •••• ~----

9! 1771 South Carolina ________________ Dr. Bachman--------------~-- •• do •• ~----------· 

2155 

2156 

3ll0 

3103 

·Indian river, Fla.-~- ••. ________ G. Wurdeman. ____ ••• _____ ••• _ In alcohol _ ••• ~ ••• 

Carlisle, Penn _________ . ________ D. Miller, jr •• .: ••• ·----~------· · •• do •••••••••.•••• ; . 
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BL.A.RIN A EXILIPES, Baird. 

SP. Cu.-Small. Fur full, longest hairs measuring 2lines. Feet very small; the anterior not 3! lines; the posterior 5, or 
ulwut five-eighths the length of the skull. 

Color above, hoary olive-brpwn, with a chestnut tinge. Beneath, grayish-white. Tail bicolored. Head and body, less than 

.2 inches. Tail about 0.60 of an inch. 

Size very small ; body slender. Ear small and concealed in the fur, apparently much as in 
8. cinereus. Fur full, compact, ·longest hairs measuring about two lines. Feet very small ; 
anterior contained one and a half times in the posterior, which are not five eighths the length 
of the skull. The hand, however, appears ·larger. The soles, as far as can be ascertained, are 
hairy towards the· heel, as inS. cinereus and other short~tdiled species. There is a seventh 
tubercle behind the posterior hair. The first toe appears unusually short, barely reaching the 
anti-penultimate articulation. The tail is very short, not as long as the head, thin, and coated 
with short hairs. 

Oolor.-The upper parts are of an olive chestnut-brown, or, perhaps, a light liver-brown, with 
a slight purplish tinge and a hoary appearance, caused by the light bar near the tips of the 
hairs; Beneath, grayish or ashy white, with a tinge of yellowish anteriorly. 'rhe tail 1s 
bicolor. 

The skull is broader anteriorly than in the long-tailed shrews. The dental formula is 

~ + :-.=-! + !=: = 30. The anterior upper inci's~rs have a basal conical process, scarcely to be 

called a hook, which comes down as far as the lateral teeth, and is nearly as large as the first 
one. There is no internal lobe and the teeth are considerably separated. The first lateral tooth 
is rather smaller than the second, and the third little more than half as long as the latter ; a 
slight diastema anterior .to the first upper molar barely allows the fourth lateral to be seen. 
The lower anterior incisors have very obsolete dentati.ons on the cutting edge. The crowns and 
points of all the teeth are well colored, of a dluk chestnut; darkest on the tips. 

Mea~urements. 

No. 640. No. 641. No. 631. No. 639. 

Inches. Line)l. Inches. Lines. Inches. Li!J4ilS. Inche~. Lines. 

Nose to occiputl 
-------------------~-----

0 9 0 8 10 ................. 9" 

Nose to root of taill ---------------------- 2 1 1 11 2 3 2 0 
Tail to end of vertebrre t _____________ ---- __ .................. 8 7 .................. 8 .................. 9 

Tail to end of hairs t --------------------.-- ................. 8! 7! -------- 8! -------- 10 
Hand from wrist ________________________ -- . 3 3 3!r 31.\ -------- ·~ 

Foot from heel------·-----------------·-- ................. 4U 4-}\I -------- 5 5n 

Skull, length ---------------------------- --··----- 8 7-h 8 -------- 8 

Skull, breadth --------------·------------- ................ 3H 3! -------- 3H" -------- ................. 
Skull, length of palll.te -------------------- .................. 3-fg 3 -------- 3-{<.r 3/;r 

Skull, width of upper'part ____ ---- _ ---" __ -- ................ 4-h -------- 21.\- 2H ................. 2-h 

I Measurements taken before skinning. 
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Measurement of alcoholic specimens. 

2157 2158 2161 

--------- ---------------l---------1---------l---------
Nose to eye •• ____ •• • • - •••• •• --.--.. . 35 • 34 . 32 

Nose to ear . ___ " ____ ------ ••• ------ • 50 . 50 . 50 

Nose to occiput ·------------------- • 75 .75 '12 

Nose to root of taiL •••• ---.---..... 1. 85 1. 80 1. 80 

Tail to end of vertebrre ------------ - • 56 • 61 .50 

Tail to end of hairs. __ .. ___ --.---- ••• ------------ • 65 ......................... 

Fore foot. ____ • ___ •• _.- •••• -....... • 26 • 26 . 26 
Hind foot ____ ••.•• _________ __ • ___ • _ • 38 • 38 • 36 

The specimen from Brownsville agrees very well with those described from Mississippi. That. 
from St. Louis differs slightly in a rather longer tail and larger feet; the hair on the back is 
longer, measuring two and two-third lines. The color o~ the backis lighter and brighter too, 
having a faint tinge of chestnut. Still, as the skulls agree perfectly, and the distinctions men
tioned are not very tangible, it is probable that the difference may be owing merely to age or 
season. 

-The specimen from Spottsylvania county, Virginia; agrees very well with those from Wash-: 
ington, Mississippi. Number 2166 is much more like that from St. Louis, being appreciably: 
larger than the rest; the tail thicker and more hairy; the fur on the ba.ck longer, or over .20 
of an inch~ The' color above. is a r1ch wood-brown, beneath an ashy white, in strong contrast. 
It is qu'itepossible that 'ruith~r· inyestigation~ and fuller colle~tions will separate the St. Louis 
and Illinois specimens from the rest, in which ev(mt'they may-bear the name ~f B. l1Ximius.I 

. The only species to which, 1n the proportions of feet, tail, and · skull this can be compared, is 
the S. cinereus, and in the absence of p10re specimens of both forms I cannot feel sure that tlte 
Mississippi specimens may not prove to be the young of S. cinereus. Dr. Bachman, however, 
who has seen many specimens of--this species, makes no mention of any like the present; and 
out of four from the same locality: in Mississippi all have the same char;;~.cteriatics as distin
guished from S. cinereus. Thus, the size is much less, and the body more slender. The ,fur is 
longer in proport~n, and more compact. The feet, thougll small, are rather larger thall. in 
S. cinereus. The teeth are more deeply colored, though smaller. The <;:olors, however, are 
decidedly different, that of the upper parts being an olive chestnut-brown or liver-brown-; in 
S. cinereus of an iron-gray. The unJier parts, too, are of a clearer, purer white. . · 

1 This Illinois specimen resembles closely Audubon's figure of SQT'ex :f0-TVU8. 
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I 
Catalogue 1 Corresponding Sex & 
number 1 No. of skull. age. 

- --- -:------

List of specimens. 

Locality. When col
lected. 

Whence obtained. Nature of specimen. 

640 1791 Q Washington, Miss----- ----•····· Col B. L. C. Wailes. ___ Skin from alcohol .•• 

641 1792 Q ~ ••••• do •••••••••••••• ---------- •••••• d·o .••• ~------~-- •••• do·--··"-··"··· 

2158 ----·········-·· --··-- ••••• _do ••••• ::c-····· - --c·····- •••• • • do •••••••• "-···· In alcphol .•••••••• 

2157 •••••••••••••••• --~.--·----~-do •••••••••••••••••••••••••••• • • do ••••••••••••. ~ •••• do.· •••••••••••• 

2161 ------·········· -----· Spottsylvania co.-, Va •• 1856 A. W. Massey ••.••• o~ •••••. do •••••••• ~----

? 631 

? 639 

? 2166 

1782 

1790 

3109 

Brownsville, Tenn . • • • • • • • • • • • • • • Capt; S. Van Vliet • • • • Skin from alcohol.· .•• 

<J St. Louis, Mo ..•••••••••••••••••• Dr. George Engelmann. Skin ·········-·•·· 

DeKalb county, Ill.... 1856 R. Kennicott ••••••••.•••. do ••••••••••••• 

BLARIN A BERLAND-IERI. 

SP. Cu.-Size small Fur very full and velvet-like; hairs scarcely exceeding. one line. Feet moderate; hand less than 3~ 
lines, foot less than five. Tail considerably shorter than the head. -Color above, hoary chestnut-brown, with a tinge of olivaceoils ; beneath, yellow brownish-white. Line ofseparation between 

color of upper and under surfaces of tail not distinct: . Teeth -n;mch larger than in other species. Head and body, two inches. 

Tailless than three-quarters of an inch.. Teeth, 3o. ~ 

Size small ; body moderately stout. Fur very full, compact and soft, but short, scarcely 
exceeding one line; on the thorax and hr()ast it stanas ahnost erect in a short pile. Ears small, 
inconspicuous, concealed by the. fur; the auricle naked on the external face, very rudimentary, 
compared with antitragus and· ~~tihelix. The feet though short are stout and broad; the • 
anterior contained less than one and a half times in 'the posterior. Soles hairy at the heel. The 
tail is about equal to the head, or a little shorter; slender, thinly coated with hair, and with a 
slight pencil at the tip. 

The colors of this species cannot he given with any great degree of accuracy, as long immer
sion of the specimens in alcohol has probably produced some alteration. - In one, tile prevailing 
tint is a chestnutbrown at the tips of the hairs, with palEi'r next to the tips, producing a slight 
hoariness. The under parts .are a: yellowish brownish white~ the line of demarcation on the 
sides quite indistinct. The tail is similarly colored; hut the difference in color between the 
under and u:pper surfaces is scarcely appreciable. In il.nother specimen the upper parts are 
darker, with a tinge of purplish; theunder paits more yellowish. 

The craniumis wanting in the specimens examined. The dental formula is~+!=:+ !=!=·30. 
The teeth are all unusually large in proportion. to the size of the skull and of the animaL The 
anterior upper incisor has a conic~lprocess at base-not a hook--the point of which does not 
come down to the level of the next two teeth: The nrst of these teeth is rather shorter than 
the second; both are utmsually long, pointed, and perpendicular, quite canine in appArance; 
not so oblique as in other species. The third tooth is not half as long as the second, and. is 
placed close to the first molar ; the molars are very large. The fourth lateral tooth is very 
small, and not visible from outside. The lower anterior incisor has two ser.rated lobes on the 
cutting edge. All the teeth are well colored on the crowns ; darkest on the points. 
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Measurements. 

No. 642. No. 643. 

Inches. Lines. _ 

Head to occiput'-------·-··----········"··················· 0 

Head to root of tail' ••••••••••••••••••••••••••.• _ •• •••••• ..:. 2 

'fail to end of vertebrre '· •••••.• ••••••••••• •• ••••• .••••.•••• _ •••• • ••• ••• . 

Tail to end Qf hairs 1 •••••••••••••••••••••••••• ··' " •••••••••••••••••••• • _. 

Hand from wrist ••••• _ • • •• ••• .• •••• ••••••••••••• ••• ____ • •• _ .••••••• •••• 

Foot from heeL •..••••••••••••. •••• ••••••••••••• • ••••• • •••• .• .: ••••••••• " 
Skull, length of palate •••.• _ •••••• _ .•••••••••••••••• _ •• ___ • ___ . ___ ~. _ •• • 

Skull, width of palate .•.••••••• . __ ._-·-·-········------ _____ •••••••••••• 

Measurements of two specimens in alcohol. 

Inches. 

0 

2 

2159.' 2160. 

-- ---- ·------- ---------------------t-...;._--~ 1-----

Nose to eye ___ • •••• •••••• •• ••••.•••• •• · •••• " •••.••• _ _ • 36 

.Ear. -· · ······-····---------------- · ··········· · -··· . 58 
Occiput ••••• •.••• --- ••• •• • ••••••• " ••• ___ •• •• _ ~.. • • . 78 

Root of taiL ••••••••••• - •• • •••••••••• --- ........ . .. 2. 00 

Tail to end of nrtebrre •••• • ••••••••••••• -..... . ...... • 60 

Tail to end of hairs .•••••••••• •• •••.••• : ••• c ••• •• •• ~ • 65· 

Hand •• •• • • : •.••••••.••••.••.• ••• ~ ... ....... .. . ... . .. -. 27 

Foot ••••••••••••••• • ••••• -~--"·· • • •••••• • ••.••••.• ' •. 40 

0 30 

0 52 

• 75 
1. 92 -

0 55 

•. 62 

• 27 

0 39 

Lines. 

The only species requiring comparison with this is the S. exil-ipes, a specimen of which,· doubt
ingly referred to this species, has been found at Brownsville, on the opposite bank of the Rio 
Grande. It may, however, be readily distinguished by the char~cter ;f the fur, which is very short 
and close, sub-erect, almost like long-piled velvet, especially on the breast and throat, instead of 
lying back. The feet are larger and broader. The most appreciable difference, however, is in 
the teeth, which are much larger in ~ver-y way; the first two lateral upper teeth are much 
longer and more pointed, and instead of sloping forward and· overlapping they are almost 
directed backwards, or at least perpendicularly to the palate. The colors, too, are appreciably · 
different. 

The specimens described form part of the Berlandier collection presented_to the Smithsonian 
Institution by Lieutenant Couch, and were probably gathered by Dr. Berlandier, in the vicinity 
of Ma1amoras. Among the notes of Dr. Berlandier is the description of a Sorex, for which he · 
proposes the name of S. lessonii, and which may possibly refer to one of the above specimens, 
although there is some discrepancy. There is unfortunately no description of the teeth of his 
animal. 

t Measurements taken before skinning, 
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'l'he Rio Grande of Texas is probably the northern limit of this species, while its southern is 
yet unknown. No North American shrew has heretofore been recorded from so southern a 

locality. 

I'!Rtalogue Corresponding Sex & 
unmber. numbez of skull. age. 

List of specimens. 

I.ocality. Whence obtai11ed. Nature ofspecimen. 

2159 •••• __ •••••• " •••••••• - Matamora!, ;Mexico ~.- - .- --· Lieut. D N. Couch......... I~ alcohol.. •••••••.• :. 

2160 •••••• • •••• -- •• - •••• -- ••• -- ••. do.- •••• --.---.- •• -- •••••••• do ••• -.-., • •• -- ••• - - ••• do ••••••• ---------

642 1793 (J --------do------ ••• ------•• -- ••••. do •••••••••••••••• Skin from alcohol..:. •• 

643 1794 (J • --- ~ ••• do •• :~ •••• --- •••• __ . _. ___ .do •.•• _ ••••••• • ___ •••• ·.do. __ ._-~--••••• 

( -

' .. 
The following species of North American :shrews I have not yet been able to examine : 

1. SOREX PALUSTRIS. 

Sorex palustri.s, RICH. Zool. Jour. III, .Jan.-Ap. 1828, 516. 
RicH. F. B. t,.. r: 1829, 5 .. 

, Aun. A BAcH. N. A. Quad. 111,1853,168, pl. cxxv. (Description.~nd figures from Richardson'sspejimen.) 
JJ.mphisorex pal~tris, GRAY, Pr. Zo<>l. Soc. Lond. V; 1:837, 125. ,-· 

Crossopus palustris, WAGNER, Suppl. Schreber, V, 1855, 542. 

This strongly marked species is an inhabitant of the Hudson's Bay region, and has not yet 
been detected within the limits of the United States. itis the liugest of our true shrews of the 
restricted genus Sorex, measuring 3i inches-to root of tail; tail, 2}2 • The back is hoary black; 
the belly ash gray. 

2. SOREX FIMBRIPES. 
- ' 

Sorexfimbripes, BACHMAN, J, A. N. Sc. Ph. vn; 1837, 391; pl. xxiv,,f. 8. 
Aun. &. BAcH., N. A. Quad. III, 1854, 312. (From ptec~ding) 

A single specimen of this species was taken by. Professor Walter R. Johnson, on Drury's Run, 
Lycoming county, Pennsylvania, and by him presented to the Philadelphia Academy of Natural 
Sciences, where itwas described by Dr. Bachma.Ii. It measured 2-§-inches to the rootofthe tail; 
the tail, 1!. Above, it is of a .brown color; beneath, buff. The fur isunusualiy long. The 
most striking peculiarity, however, ·is in the very broad fore feet and the fringe o~ stiff hairs bor
dering them. The hands are said to resemble those of a turtle, and in truth, accordin.·to the 
description, they are broader (0.19 of an inch) than 'in large specimens of Blarina talpaides. In 
some respects th1s species would seem to approach Sorex pachyurus, described above, althOugh 
this has by no means such,extreme peculiarities of feet. 

In the long muzzle, broad fore , feet, and full fur, there is an approximation . to the genus 
Urotrichus, of much inten:.st. 



56 U. S. P. R. R. EXP • .AND SURVEY8-ZOOLOOY-. GENERAL REPORT. 

3. SOREX P ARVUS. 

Sorex- pm·vus,SAY, Long. Exped. I, 1823, 164. 
HARLAN, F. A.1825, 29. 
BACHMAN, J. A. N. Sc. Ph. VII, 1837,394. (Copied.) 

? Aun. & BAcH., N. A. Quad.ll, 1851, 145; pl. lxx. 

The Sorex parvus of Say is yet an unidentified species, though it comes very close to the S. 
cinereus of.Bachman, and may possibly one day supplant this name; The animal referred to by 
Aud. and Bachman differs in some points from Say's description, and will probably prove to be 
different. The indication of 32 teeth, if correct, would confirm this impression, as Say's ani:mal, 
in all probability, had but 30. The specimen from Carlisle, Pennsylvania, described under the 
head of Blarina cinerea, may be the same with that of Au d. aud Bach., while that from Illinois 
(2166.53) comes still nearer to it. 

In any event, the Sorex parvus of Say will be found to belong to the genus Blarina, and to 
have probably 30 teeth. 

4. SOREX HARLANI. 

Sorex (Brachysorex) harlani, DuvERNOY, Mag. de Zoo!. 1842, 40; pl. !iii: 6. 
Soreic harlani, WAGNER, Suppl. Schreb. V, 1855, 550. 

This diminutive species of Blarina was collected at New Harmony, India,na, by TJesueur, and 
described by Duvernoy. It belongs to the section with 30 teeth, and measures about 2!- inches, 
with a tail of 0.55 or 0.60 hundredths. Ris of a brownish-gray above and on the sides, and a 
pure? gray beneath. The distinctive characters from Sorex parvus of Say, and S. cinereU,B of 
Bachman, are by no means apparent. 

Of the preceding species, the two first are unqu_estionably distinct and different from any here 
described. The last two may possibly belong to species already referred to. 



FAMILY. 

TALPIDAE. 

External ear wanting; no neck ; fore feet greatly expanded, with strong fossorial claws; limbs very short. 

The family of Talpidae, or moles, embraces several genera, which, though presenting sufficient 
differences among each other' yet agree in having a stout, thick, clumsy body' without visible 
neck; no external ears ; the meatus auditorius sometimes very minute, sometimes as large as' 
usual; the eye very small, sometimes concealed by the integument. The nostrils are son1etimes 
at the end of the snout, sometimes _lateral · or superior ; in one genus surrounded by a fringe 
of radiating processes. The limbs are short; the anterior much broader and larger than the 
hinder, with strong claws. The tail is usually short; sometimes almost as long as the body. 
The fur is generally soft, compact, and like velvet in texture. 

The moles are distributed throughout the world, except in the intertropical portions, and in · 
South America. The genera are, however, closely restricted, each region having its character
istic one. Thus Talpa is only .found in Europe and Asia; Scalops and Oondylura, ill North 
America; Oln·ysochloris in Afriea, and Urotrichus in .T~;tpan and Northwest America. There 
are also several extinct genera of .Talpidae, as Di.mylus, Geotrypus, Hyporyssus, Palaeospalax, 
and Spalacotherium. 

The moles are found in nearly every portion of North America as far to the south as Mexico. 
Oondylura inhabit the northern parts of th~ United States, from the Atlantic to the Pacific. One 
species of Scalops (perhaps two) is restricted to the Pacific coast, one to the Atlantic; one is found 
sparingly in Massachusetts, New York, and Ohio ; and another on the prairies of Michigan, 
Illinois, and the West. One genus, Urotrichus, has hitherto only been found in the Cascade 
mountains of Washington Territory, and ocurring also in Japan, is the only one common to 
America and any other part ofthe world. 

Notwithstanding the assertions of some authors, we have no evidence of the existence 9f the 
genus Talpa in America, nor indeed of Scalops in Europe. 

SL 
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SCALOPS, Cuvier. 

Scalops, Cuv. " Le~ns d 'An at. Comp. I, 1800." 

GEN. CH.--Nose elongated, not fringed ; nostrils superior or lateral; eyes hidden; tail short; teeth 36 or 44, the two anterior 

upper ones unusually large, and somewhat like those of a rodent. 

Feet with the palms very broad; the claws broad, depressed, and long, five in number. 
Hind feet" much narrower than the anterior, though generally of nearly the same length; the 
claws subconica1, long1 and sharp pointed. The toes more or less webbed to the claws. Tail 
short, naked or hairy. Eyes very small; sometimes covered by the integument. Ears varying 
from a pin-hole to 0.10 of an inch in diameter. Snout long, depressed, conical, cartilaginous, 
without ~;tny fringe at the extremity ; the nostrils opening at the end of the muzzle, either lat
erally or superiorly. 

The teeth vary from 36 to 44, according to the species. The two middle incisor teeth (one 
on each side) in the upper jaw are very large and broad ; the two next succeeding, on either 
side, are small; the next, representing the canine, is a little larger. The premolars vary with 
the species, froin three to four ; the lower incisors from two to three, making the difference in 

the whole number of 8, (~). The premolars increase progressively from the canine to the 
molars. Iri the lower jaw, the first incisor is very small; the second is a good deal larger, 
especially in S. aquaticus; the remaining teeth increase progressively in size to the molars. 

The characters of Scalops, as given above, embrace two very distinct types of dentition; the 
differences being not only in the number but also in the character of the teeth themselves. 
Pomel1 in a sketch of the geographical distribution of theinsectivora, published in the Bulletin · 
de la Soc. Geologique de France, for 1842, while very properly retaining the name of Scalops 
for the species wlth 36 teeth, indicates, without describing, a genus, Scapd/nus, for those with 
44. The distinguishing characters will then be as follows : 

Scalops.-Teeth 36. Formula: incisors :=:, canines~=~' premolars:=:. molars~=~' . 20; or 
perhaps more correctly-inci~ors :=:, canines ~' premolars ~' molars ~~ _ ~ = 36 · teeth~ 
The two lateral incisors on each side above very ~;mall, thread-like, and often deciduous ; the 
canine large, and fitting into a diastema between the second and third teeth of the lower jaw ; 
the two anterior molars nearly quadrate, without any small basal cusp visible on the anterior 
outline, either externally or internally, (indicated very faintly in the first upper molar.) All the.· 
lateral teeth separated by diastemata; the canine wanting. The second external lower incisor 
much larger than the first; canine-like. Tail nearly naked. Nostrils in the obliquely trun• 
cated end of the muzzle, but antero-superior ; not visible from beneath. 

C1 T th44 F l . . 3-3 • 1--1 1 4-4 1 3-3 22 4.A J.:JCapanus.- ee . . ormu a: mmsors 3_ 3, camnes l-i' premo ars 4_ 4, mo ars 3-=3, = 22 = ':tl. 

All the teeth of both jaws anterior to the last premolar, (excepting the broad anterior uppet 
incisor;) are of nearly equal size, conical, the upper ones with the points rounded off, and 

closely resembling the simple teeth of Cetaceans ; the lower more compressed and with the point~ 
more acute. The upper canine is only appreciably larger than the two incisors anterior to it; 
and the two premolars immediately succeeding. The premolars increase in diameter from, first 
to third, though of equal length; the fourth is much larger, and triangular in section. The 
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penultimate upper molar is trapezoidal, nearly triangular in cross section, instead of subquad
rate; the one anterior to it is also trapezoidal, instead of lozenge shaped. Viewed externally, 
there is a small acute lobe on the anterior edge of the last premolar, and all the molars, close 
to the bas'e of the crown ; and there is a simil-ar lobe on the inner edge of the corresponding teeth 
ofthe lower jaw. The molars are inclose contact; the teeth anterior to these, in the upper jaw, 
are separated by diastemata. The lower incisors are of nearly equal size, the second not larger 
than the first. The nostrils are near the end of the muzzle, either lateral or superior. The 
tail is more or less hairy. 

The chief differences in dentition between Scalops andScapanus, then, are in the greater num-, 
ber of teeth in the latter ; the greater permanence and more uniform size of the incisors and 
premolars ; the anterior basal fang to the last premolar and the molars, and the different shape 
of the molars. Other distinctions might be enumerated, but at the risk of pursuing the subject 
into too great detail for my present purpose. 

To the restricted genus Svalops belong at. present three species: B. aquaticus, inhabiting the 
whole eastern portion of the United States, from Massachusetts to Florida, and west to Missis:.. 
sippi and Alabama; S. argentatus, a prairie species, ranging from Michigan, through northern 
Ohio, Illinois, Missouri, northern Louisiana, Arkansas, Kansas, and Nebraska, as far at least 
as the Upper Missouri; and S. latimanus, found in Mexico, and stated also to occur in Texas, 
No specimens of the latter have come under my notice. 

Of Scapanus there are two very distinct species,' one found in Massachusetts, New -York, and 
northern Ohio, (S. breweri,) the other, (S. Jownsendii,) in Washington and Oregon Territories. 
Whether the California mole, ·called Scalops californicus by Ayrel'l, be really distinct from S. 
townsendii can only be shown by additional specimens ; if the same, the range of S. townsendii 
will extend f10m Puget Sound to San Francisco. _ 

The European analogue to the American mole, though so similar in mere external form, yet 
differs by so many striking peculi.aritie!l of dentition as to render it a matter of very great sur
prise that authors at this late day should have thrown both into the sam.e genus. To ill~strate 
the differences, I subjoin the chief characters of Talpa. 

m l T h 44 . b . F 1 . . . 3- 3 • 1- 1 1 4-4 l a-a 
1 a. pa.- eet 1n num er. Ol'Il1U a: mc1sors 3_ 3, canmes 1_p premo ars 4-4' -mo ars 3_ 3 

= ~ = 44. The three incisors on each side of the upper jaw are very small and uniform !n 
size, (except in T. coeca, where the middle <:>nes are rather largest,) then succeeds. a well devel
oped canine, -curved, compressed, and trenchant, implanted by two roots, followed by three 
compressed premolars of similar size and shape, with two fangs each; .then a fourth premolar, 
trihedral with three (?) roots. All the premolars of the lower jaw have doubl.e roots, the 
anterior largest, simulating a canine; the canine itself separated from the premolar by a dias
tema, and not distingu-ishablefrom tlie incisors in shape. 

The nostrils are st~ictly terminal, and open antero-inferiorly, so as to be visible from below 
and not from above, the reverse of what is the case in the American moles. 

It will thus be seen that Talpa differs from Scalops in the small size of the anterior upper 
incisors, the large upper canine, and the double roots to all the premolars, except the last, which 
has three. In Scalops the premolars, except _ perhaps the last, have simple roots only. , In 
Talpa the nostrils_ are terminal, and antero-inferior. Oondylura agrees with Talpa iq the double 
roots to the premolars. - . 
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SCALOPS AQUATICUS. 

Common Mole. 

Sorex aqttatiws, LIN. Syst. Nat. ed. lOth, I, 1758, 53.-:In. ed. 12th, 1766, 74. 
EaxLEBEN, Syst. Reg. Anim.~1777, 123. 
ScHREBER, Siiugt. III, 566, tab. clviii. 
BonnlERT, Elenchus Anim. 1784, 124. 
GMELIN, Syst. Nat. 1, 1788, 112. 

Scalops aquaticus, FisCHER, Syn. 1829, 249. 
BAcHMAN, Bost. Jour. N.H. IV, 1843,28. 
WAGNER, Suppl. Sl'hreb. ll, 1841,-103.-IB. V, 1855, 572.-ln. Wiegmann's Archiv, 1843, 11, 32. 

DEKAY, N; Y. Zoo!. I, 1842, 15; pl. iv,f. 2. 

Auo. & BAcH. N. A. Quad. I, 1849, 81; pl. xxxi. 
GIEBEL, Siiugt. 1855, 895. 

Talpajlavescens, ERXLEBEN, Syst. Reg. Anim, 177·7, 118. (From Pennant.) 
Talpajusca, SHAW, Gen. Zoo!. Mamm. I, 1800,524. (From Pennant.) 
.Talpapurpurascens, SHAW, Gen. Zoo!. Mamm. I, 1800,521. (From Seba.) 
Scalops canadensis, DEsMAREsT, Mam. I, 1820, 155. 

HARLAN, F~ Am. 1825, 32. 
GRIFF, Cuv. V, 1827, 107. 

WooDRUFF, Am. Jour. Sc. XXVIII, 1835, 168. (Habits.) 

1 Scalops pennsylvanica, HARLAN, F. Am. 1825, 33. 

w. . FisCHER, Syn. 1829,250. 
Brown ~ole, PENN. Syn. Quad. 1771, 314.-IB. 2d ed; 1781, 486.-Tn. Arctic Zool. I, 1784, 141. 
Yellow mole, PENN. Syn. Quad. 1771_, 312. (Faded specimen.) 

Sp. C~-Teeth 3G. Eyes and ears excessively minute; the former not covered by integument. Nostrils antero-superior. 
Palms bfoader than long, claws included. Tail nearly naked; feet fully webbed. Color dark plumbeous, with occasionally a 

brow!iloish tinge; feet and tail white. 

This mole is thick and clumsy in its proportions. The muzzle is long and much depressed, 
the anterior face of the incisors falling about mid way between the angle of the month and the 
end of the nose, The upper surface of the snout is naked) the lower portion and the sides are 
provided with scattered hairs ; its under surface has a broad furrow, extending from the incisors 
to the bulb of the nose. 

The nostrils are situated in the end of the snout, which is truncated at an angle of about 45°, 
o;r less, to receive them; they are thus antero-superior, not at all visible from below, much 
more so from above than laterally. 

The eye and ear are both exceedingly small, the meatus auditorius not larger than a medium 
sized dressing-pin hole, the eye about half as large. The orbit is open, as in S. townsendii. 
There is no external ear, and the meatus is almost closed. · The eye is a little behind a point 
midway between the ear and the tip of the nose ; it is situated very little behind the angle of 
the mouth. The ear is placed above the insertion of the arm. 

The palms _are very large and broad, broader than long, even including the claws. On the 
inner side, the palm projects in an obtuse angle, some distance beyond the first claw: The 
claws are very strong and large ; the third largest, the fifth smallest. 

The hind feet are short and broad, shorter than the fore feet by half the longest fore claw; 
its claws moderately long and slender; the foot is webbed to the claws, although when the toes 
are stretched apart the membrane does not go continuously across, but is emarginated between 
the claws. 
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The tail is very short and slender, about as long as the fore foot, and rather more than half 
the length of the head ; it is slightly constricted at the base, tapers gently to a moderately ob
tuse tip, and is scantily coated with white hairs, which are invisible, ~xcept on close examina
tion, and allow the tail to appear naked. The upp~r surfaces of the feet are similarly consti
tuted, and all appear white in the fresh specimen. On the basal third or fourth of the ta!l, 
the hairs a're larger and darker, and more distinctly noticeable. 

The color of this species varies considerably. It is sometimes of a rather light and lustrous 
pure plumbago, paler below, and without any appreciable mixture of reddish brown. Usually, 
however, the hairshave a gloss of the latter color, particularly such. as have been preserved fo_r 
a time in alcohol. The precise shade of coloration varies almost with the specimen. I have 
never seen any as dark asS. townsendii, from Oregon, though several resembles closely in color 
the S. californicus of Ayres. -

A single specimen in the entire series "Qefore m~ (No. 2465, from St. Simon's island, Georgia) 
has a large transverse blotch or patch on the abdomen, in which the hairs are yellowish white 
to the rvots. This corresponds to a similar variety of Scalops townsendii, figured by Audubon 
and Bachman, and described as a distinct species (S. tceniata) by Leconte. 

Current 
number. 

2215 

2203 

2195 

2207 

2204 

2216 

2192 

2172 

2174 

2175 

2191 

2190 

2193 

2213 

2212 

I 

Measurements. 

From nose to the- Tail to the 
Locality. end of- Hand. Foot. Width Nature 

of palm. of specime~. 
Eye. Ear. Back Root V H . 

·of head. of tail. ert. arr. 

' ----------
Blount county, Tenn·-- 1------ ------ ................... 5 .. 00 ... ............ ------ .88 . 80 . 90 In alcohoL _ •• _ 

Jackson county, N. C __ . 65 1.15 1. 55 4.35 • 85 1. 00 ....... --- ------ .75 - ••••• do •••••••• 

Indian River, Fla. c· .• • j . 60 1. 25 1. 30 3. 95 .92 -.......... - .............. ................ .76 -- ••• • do •••••••• 
' "' 

Do. ------------1 • 62 1. 20 1, 58 4.04 . 82 . 73 ................ .73 r-·-· do ___ " ____ 

Jacksonville, Fla •••• _. . 60 1. 15 1. 50 3.54 . 88 ------ . ---- .. .... ......... - .75 • •••• do •••••••• 

Eutaw, Ala .• __ ••• __ .• ------ 1. 15 1. 65 4.20 1. 12 . 82 . 65 • 80 •· •••. do •••• ~---

Society Hill, s. c ...... . 79 1.11 1. 82- 4. 15 . 87 ............. .............. ------ . 60 ••• •• do •••••••• 

Spottsylvaniacounty, Va . 82 ___ , ____ 1. 63 4. '45 _.so . --- .. - .......... -- --- .... - . 63 ••••• do ••• "----

Do. ------------ ................. --....... ~· 1. 60 4. 65 . 90 1. 02 ------ --- .. -.. . 75 ••••• do ......... 

Do. ................ ......... . 70 ------ 1. 63 4.46 1. 05 1.11 ............ ------ . 66 
_____ do ________ 

Carlisle, J,'enn _____ ---· . 69 -..... --- 1.52 4. 10 1. 05 ............. -----'!' .............. . 68 ••••• do ____ . ____ 

Upper Darby, Penn._ •• ------ -- ..... -- 1. 80 4.85 . 95 - .. -.. -- ............. . 73 ••••• do ________ 

W ashing~on, D. C ••••• --- ..... - -- .... -- 1. 75 4.55 . 95 ------ ------ -~'- ....... .75 ••••. do ________ 

Wethersfield, Conn •••• ............. 1. 00 l. 68 4;.42 1. 19 . 86 .73 . 90 , ..... do ________ 

Washington, Miss. -- .. - .............. ------ 1. 75 4.38 . 85 l. 00 ------ .. ............ • 77 ••.•• do •••••••• 

The general range of this. species is well indicated by the list of the specimens examined .. . 
I am not sure that the one last mentioned, from Blount county, Tennessee, is not the S. argen-
tatus. Considerable differences exist in different specimens as to the breadth of the palm and 
other characteristics; those from the southern States appearing to have them less fully developed. 
I have, however, not been able to detect any positive characters by which they might be 

distinguished. 
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The Scalops aquaticus differs in several important respects from ~he spe_cies with 44 molars, in 
addition to its having but 36 teeth and other peculiarities. The muzzle is rather broader and 
more obtuse than inS. townsendii, although the position 11nd character of the nostrils are similar. 
The eye is more anterior, and the ear is much smaller. The palms are much broader in pro
portion; in fact, with the claws, the dimensions of length and breadth in 8. aquaticus are about 
as they are without them in S. townsendii. The latter species lacks the projecting angle of the 
inner side of the palm, and the hand is more deeply split between the fingers. The hind foot 
is shorter and broader at the toes; the web extends much further along to the claws. The tail 
is shorter and more thinly dothed with hair. 

Compared with S. breweri, the lateral nostrils, the very thick and densely black-haired tail of 
the latter, constitute striking features of di13tinction. -The eye of S. breweri; also, while similarly 
situated, is covered by an extension of skin, through which the ball is visible, instead of being 
concealed. The meatus, too, is much larger than in S. aquaticus; the palms are much smaller 
and narrower in proportion; while smaller than in S. townsendii, their shape and amount of 
webbing are much as in the last mentioned species, strikingly different from S. aquaticus. 

The species is much more closely allied to S. argentatus, the article on which I refer to, for the 
distinctive peculiarities. 

Catalogue Corresponding 
number. No. of skull. 

870 

1374 

2213 

51 

2193 

158 

2172 

220.3 

2192 

831 

956 

1140 

967 

Locality. 

List of specimens. 

When 
collected. 

Whence obtained. Nature of 
specimen. 

Middlebo~o, Mass •••••••• . ••.•• July 22,1855 J . W. J enks-------------- Dry skin •• 

Raynor Beach, N.J ............ May 22,1832 W. Cooper ................ _._ do ..... . 

Wethersfield, Conn ... . ........ -------------- C. Wright •.••..••.••••••. Alcohol ••• 

1 Carlisle, Penn •••.••••.•••.•••• -------------- S. F. Baird----- - ---· - ···- Skin •• • ••• 

Washington, D. C ............ . ------- - ------ ------ -- ----- - --··· "- - - --- - Alcohol ••• 

Clark county, Va .............. ----- - - -- - -- - - Dr. Kennerly~ ------------ Skin .••••• 

Spottsylvania county, Va ••••••• -- -- -- - ~- --- - - A .. W. Massey •.••••••••••• Alcohol ••• 

Jackson, N.C.--- - ··----- --------------- ---- Rev. F. Fitzgerald •••••... .•.• do ••••• ~ 

Society Hill, N.C.-------------------------- Rev. M.A. Curtis ............ do •••••• 

Abbeville, S.C. -------·- - -- -- ·------------- Dr. Barratt ............... Skin ..... . 

Columbus; Ga ......... ...... . . -------- -- - --- Dr. Gesner---------··"·-- In alcohoL 

49 ••. • •••••••••• Savannah, Ga ••••••••• • .•. ~- -- ----------- --- R. R. Cuyler ........ ~: •••. Skin .. --- -

1624 ------------·- St. Simon's Island, Ga.------------·------ - -- Dr. Wilson _________ __ ____ --~do •• . ••• 

2465 - ------ -- - ---- ••••• • •• •••• do ..... . ... ..... . . -------- - -·--- •••••• do ••.. ------·------- - In alcohoL 

2195 

2204 

2215 

33 

160 

2215 

Indian River, Fla .... -.- ~ - ••••• •••••• ~ •• • ---. G. Wurdemann ••• • •• __ . _ _ Alcohol ••• 

-------------- ·Jacksonville, Fla .............. - - ------- ----.- Dr. A. J. Baldwin._ ........... do •••••• 

944 

1142 

Eutaw, Ala ••••••••••••••••••• -------------- Prof. A. WinchelL . • ••••••• .-•. do •••••• 

Kemper county, Miss .••••••••... "........... . D. C. Lloyd._............. Skin .••• .• 

Washington, Miss •••• .••••••••.••• -~........ Col. Wailes •••••••••••••• . ••• do •••••• · 

Blount <'Ounty, Tenn ••••••••. . • - --------- -- -- Prof. MitchelL •••. • ••••.•. -- ---- - --·-
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SCALOPS ARGENTATUS. 

Silver or Prairie Mole, 

Scalops argentatus, AuD. & BAcH. ,Jour. Acad. Nat. Sc. Phila. VIII, n, 1842, 292.-lB. N. A. 'Quad. HI, 1853,252; 
pl. cl, f. 4. 

WAGNER, in Wiegm. Archiv, 1843, u, 31.-IB. Suppl. Schreb. V, 1855, 573. 

SP. Cu.-Larger than S. aquaticus. Teeth 36. Eyes and ears very minute, the former covered by the integument. Nostrils 
antero·superior. Palms scarcely broader than long; tail nearly naked. Coll)r silvery plumbe~us. 

This species is very similar to the S. aquaticu~, and smaller specimens are with difficulty · 
distinguishable from the latter; indeed, it may be a question whether the two can with entire 
propriety be separated. The combination of the larger size, more silvery color, and more 
western locality, may, however, substantiate the claim of S. argentat~ts to a separate place. 

T,he muzzle is elongated and depressed, the nostrils opening on its antero-superior truncation, 
much as inS. aquaticus, but rather more superior. The anterior face of the upper incisor is a 
little anterior to a point midway between the eye and the. tip of the nose. The eye is visible 
as a small bluish speck through the integument, which is not pierced even by a pin-hole aper
ture, as in S. aquaticus. It is placed a little behind the posterior angle of the jaws. The ear 
is represented only by a circular meatus, about the twenty-fifth of an inch in diameter. 

The palms are very large, with the claws but littlelonger than broad. The hind feet are 
about as long as the anterior ones, but much narrowCilr. The amount of webbing to the feet is 
much as in S. aquaticus. 

The general color of this ~species is a light silvery plumbeous brown, not very dissimilar to 
that of freshly cut lead. The under parts are a little lighter, especially just back of the arms ; 
a more brownish tint is usually imparted by immersion in alcohoL The prevailing color of the 
feet and tail is white; the latter rather _more densely hairy than in the aquaticus, as well as 

longer. 
The Scalops argentatus is sufficiently distinct in its characters to require comparisons only 

with S. aquaticus. The size is much larger, the generaLproportions similar. The nostrils are 
more superior ; the head more slender; the eye is entirely covered by the integument, which 
extends over the ball, instead of being pierced by an orbital opening. '11he ear is a little larger. 
The color is much more silvery in its lustre, without any brown. 

The difference in the size of those species is very appreci3:ble in the skulls, of which I subjoin 
the comparative dimensions of the largest specimens in the collection of each. 

The skull exhibits the dentition of 8; aquati(Jus in having 36 teeth ; or, according to the 

determination of 0 wen, incisors ::::::, canines ~=~'premolars !::::!, molars !::::!. In the upper jaw 
the anterior incisor is very large and rodent-like; the two lateral on either side are very small 
and thread-like, and quite deciduous. The canine is moderatelythick and prismatic; the three 
premolars are similarly shaped, and increase successively from first to third; the anterior 
smaller, the middle larger than the canine. All the teeth in the jaws are separated by 

diastemata. 
By the decadence of the small lateral incisors, the number of teeth may be reduced t'o 34 or 

32. The anterior lower incisor is also very small, and sometimes wanting, making the teeth 

30 in number. 
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Current 
number. 

S. argentatus. S. aquaticus. 

958. Vl!-.f. 
- - - ------------- - ----1-~-1---1·---

Length of skull .••.••••••••••.••• -- -.- - - ----; 1. 54 -------- 1. 40 

Greatest width .•••••••...••••• --.-----.---: . 80 . 75 . 70 

Least interorbital space ...................... • 33 . 32 • 30 

Width of nose ••.•••••••....•••• • c ••••••••• • 20 . 20 . 15 

Length of palate •••••••••••••.....•••.•••.• . 72 . 69 . 67 

Width outside the molars ••.••• ------------- .45 .42 . 38 

u From St. Louis. 

Measurements. 

Nose to- Tail to end of- Length of-
Locality. 

1. 30 

. 67 

.31 

.16 

. 60 

• 39 

Occip . Root of Verteb. H~irs. Hand. Foot. Breadth of 
tail. palm. 

Nature of.spe
cimen. 

-~--1------------~ ----1----1----·1---------.,----'---1--'-----· 

1922 West of Fort Riley ••..•••••••. 

2236 Alton, Ill.------- •• -.------.--

2196 St. Louis, Mo ................. 

2197 •••.•. do ••••••••..•••.•••••••. 

2199 •••••• do ....•••••••••••••••••• 

2200 .••.•• do ••.••.•.•...•..••••••• 

2176 Fort Smith, Ark .... ----------

2186 Pr~irie Mer Rouge, La •••.....•. 

2214 Columbus, Ohio ........ __ ...•. 

1. 75 

1. 80 

1. 90 

1. 93 

1. 80 

1. 74 

1. 73 

1. 82 

1. 89 

6. 25 

4.98 

5. 15 

4.67 

5. 10 

4.74 

4.63 

4.38 

1. 00 

1.12 

1.15 

1. 12 

• 88 • 85 

1.12 1.29 .90 .85 

. 78 From alcohol • 

.94 Specimen ... __ 

. 90 •••• do ••••••.• 

• 80 .... do ........ 

.71 .... do ........ 

. 70 .... do ........ 

. 70 .... do ........ 

. 82 .... do ........ 

. 83 .••• do •• • ••••• 

This species was first described from a specimen collected in Michigan by Dr. Geo. Lei b. It 
is essentially a prairie species, where it replaces the S. aquaticus of the east. Its extreme range 
to the west has not yet been ascertained. 

Catalogue Corresponding No. of 
number. No. of skull. specim's. 

773-5 

1029 

? 2214 

. 2176 

1760 

1922 

2016 

14 

13 

List of specimens. 

Locality. Whence obtained. Nature of specimen. 

Tremont, IlL ................. W. J. Shaw ............ Dry skin ......... . 

Alton , Ill .................... R Kennicott ........... Alcohol .......... . 

Columbus, Ohio ........... "... L. Lcsqucreaux _ ............ do .... _._ .... .. 

St . Louis, Mo .. ------•-----·-- Dr. Engelmann ......... Dry and in alcohoL 

Prairie Mer R'>nge, La • _....... J. Fairie ....... _.. .. .. . Alcohol • _ ... _ .... _ 

Fort Smith, Ark-------------- Lieut. Whipple--------- .... do ....... . .... . 

Mouth cf Big Sioux, Nebrm;ka .. Lieut. G. K. Warren and 

Dr. F . V. Hayden. 

20 miles west of Fort Riley, Kan. Lieut. F. T. Bryan and 

W. S. Wood. 

Skin .•••.••••••••• 

Alcohol .......... . 
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SOALOPS LATIMANUS. 

Scalops latimanus, BAcH. Pr. Bast . .Soc. N. H. Oct. 1841, 41.-IB. Bast. Jour. N. H. IV, 1843, 34. 
Aun. & BAcH. J. A. N. Sc. Phi!a. VIII, 11; 1842, 295.-In. N. A. Quad. IV, 1854, 323. 
WAGNER, in Wiegm. Archiv, 1843, u; 32.-ln. Suppl. Schreber Saugt. V, 1855, 573. 

The Scalopslatimanus of Bachman has not yet come under my notice. The diagnosis g1ven 

is as follows : 
"Larger than the common shrew mole, intermediate in -size between S. townsendii and S. 

breweri. Hair longer and thinner than on either of the other species, and slightly curled. 
Palms larger than in any other known species . . Tail naked, and color nearly black. Inhabits 
Mexico and Texas. 

"Length to root of tail, 7112 inches; of tail, H; breadth of palm, H; of tarsus, -j2 • 

"Specimen from Mexico in the Berlin Museum. Another seen from Northern Texas." 

The dimensions of this species do not exceed those of S. argentatus; while the palm is not 
broader (nor so broad) than in specimens of all the other species of American Scalops, (except 
B. breweri,) as shown above. The combination of the black color, large size, and locality would 
seem to indicate it to be a genuine species. The description mentions nothing as to the number 
of teeth or the position of the nostrils. 

SCALOPS (SOAPANUS) TOWNSENDII. 

Oregon Mole. 

Scalops townsendii, BAcH J. A. N. S. Ph. VIII, 1839, 58.-In. in Townsend's Narr. 1839,.314.-18. in Pt. Bost. Soc. 
. N.H. I, 1841, 41.-IB. in Jour. Bost. Soe. N. I-I; IV, 1843, 31. 

WAGNER, in Wiegmann's Archiv, 1843, u, :il.-ls. Suppl. Schreber's Saugt. V, 1855, J)74. 
· · Aun. & BAcH. N. A. Quad. UI, 1853, 217; pl. cxlv. 

Scalops canadensis, RICH. F. B. A. I, 1829, 9. 
Scal.ops aeneus, CAsSIN, Pr. A. N. Sc. Ph. VI, Feb. 1853, 299. 

WAGNER, Suplll. Schreb. V, 1855, 57 4. 
Aun. & BAcH. N. A. Quad. III, 1854; 321, (from Cassin.) 

Scalops taeniata, LECONTE, Pr . . A. N. Sc. Ph. VI, June, 1853; 327. 
? Scalops californicus, AYREs, Pr. Cal. Acad. Nat. Sc. I, May 21, 1855, 54. 

SP. CH.-Teeth 44. Eye small, but" not covered by the 'integument. Ta:il rather scantily haired. Nostrils opening on 

the upper surface of the tip of the snout. Palm. large and broad. Color nearly black, with faint purplish or sooty brown 

reflection. (Sometimes, perhaps, glossed with silvery I) 

Description of a dried skin, No. 361.-Snout elongated, compressed; the nostrils opening on 
its upper side, near the end. Muzzle nearly' nak~d above, with short hairs; entirely hairy 
below. Tail moderately long, covered with scanty hairs which do not conceal the skin. Palms 
large and broad; nearly naked above, with scattered hairs. · The toes of the· hind feet are cleft, 

to the penultimate articulation. 
The general color. is a dark purplish, almost sooty black, nearly uniform everywhere. The 

largest specimen, from Puget Sound, is rather lighter, especially on the lower surfaces. 

9L 
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ll:feasuTemenls. (Taken /Tom dry sTeins. ) 

361. 621. 

Inch es. Lines. Inches. I Lines. 

------------------------------1 
Nose to root of taiL _______________ - _______ - 6 

Tail from root to end of vertebrre·-----------" 1 

Naked portion of taiL---------------------- 1 
Arm, forefoot to end of claws _____ ____ ___ ____ --------

Longest claw of arm . ------c-. -.-.---- -- -- ---
Leg, bindfoot from heel to end of claws·--------------

Longest claw of le~------------------- - --------
Length of palm .•••• _________ • __ • _. --- _______ • ____ _ 

Breaqth of palm._. ______ ___ ----~- __ __ ··-_. ________ _ 

Length of skull ______ - _- ____ -----·_- - ---·__ 1 

4 

1 

10~ 

4~ 

'lit 
2 

7! 

6! 
-7~ 

5. --------
1 3 

1 i 1 
i 

-------- 9 
i 

-------- 3~ 
~~ 

------ -- 9 

................... Jt 

.... ... ............ 5! 

.................. 6 

1 3 

Description of a specimen, No. 2212, in alcohol.-Generalform that of S . aquaticus, but largl}r. 
Muzzle long, depressed, truncate at tip ; naked for most of that portion anterior to the incisors, 
o:r with scattered hairs. The nostrils open antero-superiorly, on a plane oblique to the axis of 
the muzzle of about 45° ; they are, however, partly visible from the side ; much more distinctly 
so from above and the end. There is a smooth bulb or gland at the,end; the rest of this muzzle, 
however, is corrugated; the wrinkles on the lower surface are oblique to the median furrow, 
and those on either side are parallel to each other. 

The eye, though very minute, is not covered by an extension of the skin of the body, as in 
S, breweri, but is open to the air; the orbit, however, is not larger th&.n a pin-hole. It is situ
ated so far backthat the posterior angle of the mouth falls about midway between the eye and. 
the upper anterior incisor. 

The meatus of the ear is very small and circular, about one-twentieth of an inch in diameter; 
there is no external ear. The centre of the meatus is about midway between the eye and the 
occiput. 

The palms are very large, and broader than long, exclusive of the claws. These are very 
large and fossorial ; the upper surfaces of the feet are very thinly covered with hair ; beneath 
they are entirely naked. The tail is about as long as the skull ; it tapers gently to a. rather 
acute tip, and is scantily beset with rather long hairs, which scarcely take off the appearance 
of nakedness. 

The nostrils of this species are more 8nperior than in S. breweri, the palms are proportionally 
larger and broader. The tail is more acute, and less clothed withhair. The posterior outline 
of the palm is much less acute, being almost straight, and rounded off at the corners, resem
bling the longer outline of an ellipse rather than the shorter, as in 8 . breweri • . The nostrils of 
S. aquaticus are quite similar in their position to those of S. townsendi·i. 

In specimens from Petaluma, in excellent preservation, the muzzle is much broader and more 
abruptly truncate, although the nostrils are as described. 'l1he . nostrils are crescentic ; the 
concavity superior; their anterior !3:X:tremities approach each other very closely; · they appear 
rather more terminal than in northern specimens. The size is less ; the palms appear propor-
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tionally broader ; the tail longer and thicker, tapering less to the tip. The color is a good deal 
more silvery, almost likeS. aquaticus or argentatus; lighter below, and far !rom having the 
sooty brown tinge of S. townsendii. The skull is perhaps a little broader; the premolars more 
compressed and trenchant. The anterior incisors are broad and rodent-like; the iwo outer 
ones on either side are entirely lateral, very small and nearly equal ; the canine is of similar 
size, but a little larger. The tooth behind the canine is similar to that anterior to it, but a. 

little shorter ; the next two are successively larger and more compressed. In the lower jaw 
the teeth anterior to the posterior four are simple, subcylindrical, and nearly equal in size. 

Notwithstanding these differences, I am by no means sure that the specimens from California 
are distinct. I have before me five specimens, two from San Francisco, the others from Peta
luma. These were all kept some time in alcohol ; and the feet, tail, and muzzle are fuller than 
in dried skins . . They are not as large as two specimens of S. townsendii from Washington Ter
ritory, but are about equal to three others. The skulls do not appear to be perfectly adult. 

Should further comparisons show th~ California mole to be distinct from the Oregon one, the 
diagnosis _will probably be: 

Scalops californicus.-Size less than inS. townsendii; palms, tail, and muzzl~ thicker; nostrils 
more terminal. Color, light sooty brown, glossed with silvery; lighter and clearer beneath. 
Tail rather hairy; the hairs rather long. 

Dr. Ayres speaks of the California mole as differing from.S. townsendii in size and color; as 
described by him, (dark glossy brown, almost black,) the difference is less than I have made it 
from alcoholic specimens. 

I am not prepared to admit the Scalops aeneus of. Mr. Cassin as distinct from S. townsendii. 
The smaller size would belong to a young specimen, and the peculiar combination of the brassy 
color with the black nails and feet might be the natural result of long immersion of the animal 
in alcohol. The dentition is the same with that of S. townsendii. 

The Talpa taeniata of Leconte, founded on the specimen from Oregon, figured by Au_dubon 
as having a light stripe on the belly, does not possess sufficient characters for a specific separa- . 
tion. As is well known, the moles, both of Europe and America, are liable to these irregu
larities of coloration; a specimen of the closely allied~ B. breweri is irregularly blotched in 
various parts of the body with white, as also one of S. aquaticus,. (see page 61.) 

The difference iu dentition between this species and B. aquaticus is too great to require any 
special comparison. From S. breweri, with the same number of teeth, it differs in having the 
anterior middle incisor considerably broader, shorter, and more chisel-shaped ; the most poste
rior premolar is much larger and more trenchant, resembling the molars, and viewed laterally, 
actually larger than the most posterior molar ; in S. breweri this tooth has the Qrown but ·little 
longer and no wider than the canine. There is a corresponding difference in the lower jaw. 

Measurements (specimens in alcohol.) 

I 

I 
Tip of nose to~ Tail to end of Length of-

Current Locality. 

I 

Breadth Nature of 
number. Eye. Ear. Occip. Root of Verteb. Hairs. Hand. Foot. of palm. specimen. 

tail. 

I 

I 
2212 Steilacoom. ____ 0.73 1.45 2.05 4. 98 1. 59 1. 79 0. 91 0. 64 (}, 77 From alcohol. 

2209 Petaluma, CaL_ 0.78 1.16 1. 60 4.05 1.48 1.·68 G.SS O.SG 0.69 
_ ____ do _____ 

I 
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List of specimens·. 

I 

Catalogue Correspond' g Sex & 
number. No. of skull. age. 

Locality. When 

collected. 

Whence obtained. Original Nature of 

number. specimen. 

2005 

1963 

2212 

361 

621 

1381 

812 

2209 

2210 

2211 

1288 

2208 

2673 

-------- - --------- Steilacoom, W. T----- ~,1 July, 1856 Dr. GeorgeSuckley, U.S.A 119 Skin-----
------------------ ________ do ____________ Apl. 5,1856 ------- ---do__ __________ 85 .••• do ___ _ 

----~;;~----~::::: ~~ ~~ ~~::::~:::~~~~~~~: I ----~~~~----- ~ ::~:~~~~ ~~:~:: ~ ~~~~~~: ~ ----;~--- ~~::::~~ ~ 
1772 ------ Shoalwater Bay ________ Sept. , 1854 Dr. J. G. Cooper.-------- 17 Skin -----

------ --- --- Q ________ dO------------ Aug 30,1855 --------do ____ __________ -~------- ____ do ••..• 

------------------ Astoria, Oregon .... ---------------- Lt.W.P.Trowbridge,lJ.S.A. --~------ •••• do •••• 

3112 - ----- Petaluma, CaL__ ___ ___ 1856. E. S11muels •••••• •.•••••. • ------ - -- •••• doc---

------------ ______ ------ ~ -do .................. do •••• ~ .... do ••• ~-------------- .----"---- Alcohol. •• 

----·-------------- ________ do. ___________ ..... do~---- : ... dO--------------------------- •••• do •••• 

------------------ San Francisco .............. do ••.•. Dr. J. S. Newberry ....... --- ------ .... do ... ~ 

-------·---· _____________ _ do __ __ __ ______ ------------ Lt.W.P.Trowbridge,U.S.A. ----------- - ~do •••• 

-------- -- -------- ........ do •.•.•••• · •••• ------------ Dr. W. 0. Ayres~ ........ --·•----- •••• do.c •• 

SCALOPS (SCAPANUS) BREWERI. 

Hairy Tailed ·lllole. 

Scalops breweri, BAcH. Pr. Bost. Soc. N . H . I, 1841, 41.-IB. Bost. Jour. N.H. IV, 1843, 32. 

WAGNER, in Wiegmann's Archiv, 1843, n, 31.-IB. SuppJ. Schreb V, 1855,573. 

Aun. & BAcH. N. A. Quad. II, IS51, 173; pl. lxxiv. 

SP. CH.-Teeth 44. Eyes covered _by the integument. Ear opening rather large. Nostrils lateral. Palms rather narrow. 

Tail densely hairy. Color, dark plumbeous, glossed with ashy brown. 

Description of a dried skin (No. 319.)-Snout long and slender, somewhat depressed and 
truncated at the end ; naked above, with a few scattered hairs ; hairy on the lower part of the 
sides and beneath; extreme tip of the muzzle naked. Nostrils entirely lateral, opening close 
to the extremity of the snout ; their aperture elongated. Tail short, thick, depressed ; every
where densely covered with hair, with a considerable brush at the end. Fore feet much smaller 
than in other American species.; not much smaller than in Oondylura j the palms scarcely 
broader than long (claws excluded). Hind feet likewise very small; the toes cleft to the penul
timate articulation. 

The fur is long and full, not quite so soft as in S. aquaticus. Above, it is of a dark ashy 
plumbeous from the roots, glossed with ashy brown. Beneath, this latter tinge is more decided, 
and extends more towards the roots ; towards the chin there is infused a slight tinge of reddish· 
brown, The hands are nearly naked above, probably flesh colored jn life, with a few scattered 
whitish hairs; the upper surfaces of the hind feet· are brownish. The claws are whitish, with 
a subterminal dark spot (at the end of the bone). The hairs on the sides and extremity of the 
tail are tipped with silvery. 

In another specimen from Cleveland, presented by Professor Kirtland, the tail is almost 
entirely white; and the fur is whitish in spots or patches, distributed irregularly over the body. 

The specimen described is very old, as shown by the greatly worn teeth. 
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General dimensions. 

Inches. Lines. 

Nose to root of taU • - _- _ - ". _" __ ~ _ ·':c _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 5 

Tail from root to end of vertebrre;'' . ;~ ____________ • _ _ _ _ _ 1 

Tail from root to end of hairs------------~----------- 1 
Arm, forefoot to end of claws ________________________ ------------
.Arm, longest claw. ___ • __________ ._. ___________________________ _ 

Leg, hind foot from heel to end of claws-------------------------· 

Leg, longest claw --.---------------c·----.---------·--- --------- ---
Palm to end of digit---------~-------------------------------- - -
Palm, width---------------------------------------------------
Skull, length ___ • _____ • ____________ " __________________________ _ 

Description from a specimen in alcohol (No. 2205).-The body, though thick arid clumsy, is 
rather more slender than in S. aquaticus. The head is ~ather pointed and elongated, owing to 
the great development of the muzzle. This projects about .35 of an inch beyond the incisors, 
or rather more than the distance from the incisors to the angle of the mouth. It is much 
depressed, and tapers to a rounded truncate tip. It is almost entirely naked above, and lat
erally almost as far back as the end of the nasal bones, and beneath to the incisors; a few scat
tered hairs only are visible. There is a broad groove on the underside, fr.om incisors to the 
bulb or glans of the n9se; this is terminal and smooth, the remainder of the muzzle is 
wrinkled and corrugated ; these corrugations on . the under side are arranged in parallel lines, 
running a little backward on each side from the central furrow. The nostrils open on the sides 
of the terminal bulb, a little obliquely, so as to be slightly visible from above, but not from 
beneath. Its shape is crescentic, the concavity superior. 

The eye is excessively minute, and .covered with skin ; · it is situated a little posterior to the 
angle of the mouth, and about midway between the tip of the snout and the occiput. 

There is no external ear; the meatus is an oval cavity, about one-twelfth of an inch in 
diameter, situated just above the insertion of the arm: 

The palms are about as broad as long, exclusive of the claws, which are long and fossorial, 
much larger than those on the hind feet. The third is' longest, the second about the same size, 
but not projecting so far; .the fourth a little smaller and shorter, the first larger than theofifth. 
The hind foot is about as long as the fore, much narrower and weaker, however; the relative 
proportions of the toes and claws JP.Uch as in the fore feet. The under surfaces of all the feet 
are perfectly smooth ; the upper with scanty hairs ; the posterior and lateral margin of the 
palm is provided with a cileated border of short hairs. 

The tail is thick and blunt at the end, entirely and densely covered with bristly hairs, about 
.15 of an inch long; it is slightly constricted atthe base, and with the hairs about as long as 
the head. . 

The longest hairs on the pack measure about .35 of an inch, and a little less beneath. 
The colors of two specimens in alcohol are much as in the dry skins described, except that 

there is no white anywhere. Both appear to be of rather immature age, as shown by the 
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co-existence of deciduous and permanent incisors and premolars. The deciduous upper incisors 
are small and equal in size, much as in Talpa europcea. 

Measurements. 

Tip of nose to- Tail to end of- Lengt.hof-
Current Locality. Breadth Nature 
number. of palm. of specimen. 

Eye. Ear. Occi- Root Vert. Hairs. Hand. Foot. 
put. of tail. 

------

2205 Waterville, N. y __ __ ---- . 75 1. 15 1. 65 4.00 1. 05 1. 25 • 72 .75 • 55 In alcohol. 

2206 ...••. dO----------··- ~ ·- . 70 1. 03 1. 43 3. 78 1. Oi 1. 24 . 68 . 67 • 48 •••• do.---· 

List of specimens. 

Locality. Catalogue Corresponding I 
number. No. of skull. 

Whence obtained. Nature of specimen. 

319 

823 

2205 

2206 

1769 Cleveland, Ohio _________________ Prof. W. H. B. Thomas ___________ Skin. ------------ · 

______ c _____________ do ... ---- - ----·--------- ·--- Prof. J.P. Kirtland.------------ ••• do ____________ _ 

3113 Waterville, N. Y---------------- H. Davis.---------------------- Alcohol ______ "---

.do·-------------------··-- •••• do------------------------ - - ___ do ____________ ._ 
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CONDYLURA, Illiger. 

Contlylura, ILLIGER, Prodromus, 1811, 125. 
Jlstromycter, HARRIS. 
Talpasorex, ScmNz. 

R4inaster, WAGNER, Sup pl. Schreb. II, 1843, 113. 

71 

Moles with a fringe of elongated caruncles encircling the end of the nose. Nostrils circular, terminal. Tail nearly as long 
as the body, covered with hair. Auditory opening large. 

In the above brief diagnosis are included the most conspicuous features of a remarkable genus 
of moles, peculiar to the northern portions of North America. At present we are unacquainted 
with the precise use of the peculiar nasal fringes and the laciniated processes on the under 
surface of the fingers, so different from what is seen in the other genera. 

As I have not been able to discover more than one species of Condylura among the specimens 
before me, I cannot say what are generic and what specific characters. I have accordingly 
given all its more prominent features in the description of the single species. 

The genus was established by Illiger in 1811, and based on a supposed peculiar series of nodes 
on the tail, caused by its shrinking most around the middle of the vertebrre. It is true that the 
same thing takes place in the tails of other animals when dried, but the name is as applicable 
as many others in common use, and will hardly warrant the use of a new name, as contended 
for by Wagner. 

The differences in external form between Scalops and Condylura are very striking. Thus the 
former has nothing of the peculiar plates on the entire surface of the hands and feet, nor the 
flattened scaphoid tubercle on the inner edge of the· sole. The hind feet of Condylura are consid
erably longer than the anterior; the palms are relatively smaller, and the digits more deeply 
cleft. The eyes are larger and the ear much more fully developed. In Scalops the tail is much 
the shortest, and the peculiar fringed radiations on the nose are entirely wanting. The teeth 
are totally different. The nearest relationship are with Urotrichus. 

CONDYLURA CRISTATA. 

Star-Nosed Mole. 

Sorex cristattts, LINN. Syst. Nat. (ed lOth,) I, 1758, 53.-IB. (ed 12th,) I, 1766, 73. 
ERXLEB. Syst. Reg. Anim. 1777, 121. 
ScHREBER, Siiugt. III, 1778, 566. 
BonnJERT, Elenchus Anim. I, 1784, 124. 
GMELIN, Syst. Nat. I, 178&, 112. 

Condylttra cristata, DEsMAREST, Jour. de Physique, LXXXIX, 1819, 230.-In. Mam. I, 1820, 157. 

HARLAN, F. A. 1825, 36. 
GonMAN, J. A. N. Sc. Phil. V, I, 1825,169. 
GRIFFITH, Cuv. II, 1827, 210; pl.-b. V. 1827, IlO. 
DEKAY, N.Y. Zoo!. I, 1842, 12. 

R4inaster cristatus, WAGNER, Suppl. Schreb. II, 1841, 117.-IB. V, 1855,575. 
Talpa longicattdata, EaXL. Syst .. Reg. Anim. I, I 777, 118, (from Pennant.) 

(Erxl.) ScHREB. Siiugt. III, 1778, 561. 
SHAW, Gen. Zoo!. Mamm. I, 1800,523. 
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Talpa ratliata, SHAW, Gen. Zool. Mamm. I, 1800, 523. 
Sorex radiatus, SHAW, Gen. Zoo!. Mamm. I, 1800, 531; pl. cxxx. 
Condylura longieaudata, DEsM., Mamm. I, 1820, 158. 

HARLAN, F. A.1825, 38. 
GRIFF. Cuv. V, 1827, 110. 
RicH. F. B. A. I, 1829, 13. 
FisCHER, Syn. 1829, 248~ 
GIEBEL, Siiugt. 1855, 891. 

Rhinaste1·longicaudata, WAGNER, Supp!. Schreb.-II, 1841, 116. 
Talpa longicauda, Bonn." Elench. Anim. I, 1784, 126. 
Condylura macroura, HARLAN, F. A. 1825, 39. 

FISCHER, Syn. 1829, 248. 
THOMPSON, Nat. Hist. Vt. 1842, 28. 

?? RICH-. F. R. A. I, 1829,234. 
?? WAGNER, in Schreber, Siiugt. HI; pl. clvi, A (interpolated from Rich.) 

?? Rhinasler macroura, WAGNER, Suppl. Schreb. II, 1841, 115. 
?? Condylu1·a prasinata, HARRis, Bost. Jour. Philos. & Arts. II, 1825, 582 (Maine.) 

Radiated mole, PENIJANT, Syn. Quad. 1771, 313.-IB. Hist Quad. 1781, No. 351.-IB. Art:tic Zoo!. I, 1784, 140. 
(Sp. in Leverian Mus.) 

Long tailed mole, PENN. Syn. 1771, 314.-IB. Quad. I, 1781, 486; Arctic Zoo!. (2d ed.) l, 1784, 140. 

SP. CH.-Tail about as long as body, exclusive of head; color dark-brownish blll.ck. 

The Star-nosed mole has the general form of the moles, in the thick-set and clumsy body, 
large palms, &c., as in Scalops. There is no distinction of neck, but the head tapers rapidly 
at first from the occiput, then more gently to the very much attenuated snout. • The muzzle, 
however, is much thicker than in Scalops j its tip is truncated perpendicular to its axis, and the 
margins are extended into a fringe of .star-shaped processes, 22 in number, around the circum
ference, the longest (lateral) measuring about .20 of .an inch, and distant ,35 of an inch from 
the centre of the nose. These radiated fringes are symmetrically arranged, eleven on each side, 
and though varyi~g in length, preserving the bilateral symmetry: . The upper on either side 
have their roots a. little further forward than the rest, or naarer the nostrils, which are a little 
below their thickened base. The nostrils are circular, entirely terminal, in the centre of the 
snout, and separated by about one-tenth of an inch. The whole terminal portion of the muzzle 
is naked, including a small space behind the nasal fringes on the upper surface. 

On the under surface of the muzzle there is a furrow very deep and short, reaching from the 
incisors to the tip of the nose. In fact this furrow is formed by the meeting of one on either 
side, which separates the lips from the gums and teeth; exterior to this, and parallel with it, 
is a second furrow, which separates a labium on either side, reaching from the angle of the 
mouth to within one-twelfth of an inch of the end of the muzzle. 

The eyes are diminutive, but distinct, with an appreciable palpebral opening, nearly the 
twentieth of an inch in diameter. It is proportionally as large as .in most shrews, and doubt
less serves a visual purpose. It is situated about midway between the end of the nose and the 
centre of the meatus. 

There is no external ear projecting above the surface of the skin, but the meatus is very large, 
placed obliquely and nearly parallel with the top of the head. It is oval, about .30 of an inch 
in its long diameter, and half as much the other way; an antitragus and antihelix-valve arevery 
distinct, mostly seen below the level of the meatus ; and the auricle itself may be considered as 
indicated b! a sharp edge of the skin. The superior and inferior extremities of the small antihelix 
are united with the posterior edges of the meatus, so as to form a small aperture, or culdesac. 
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The edges of the antitragus and antihelix (otherwise naked) are beset by long hairs like those 
on the. rest of the body. · 

The general char~:tcter of the ear if'! as in the short-tailed American shrews, (Blarina), with 
less development of auricle, however; the antitragus and antihelix serve as valves to close 
the opening into the internal ear. 

The hands are broad, but not so Jarge as in Scalops, and present a striking resemblance to 
those of terrapins. There are a few hair~ on the back of the hand, near the base, and there is 
a fringe encircling the entire palm ; -the rest of the hand, including the whole of the under 
surface, and most of the upper, is free of·hairs; and closely covered with a pavement of brown' 
scales or plates, of nearly uniform size below, but larger near the outer margin above. The 
whole of the hin<l foot is simil~trly constituted as to plates on both surfaces ; there are a few 
hairs near the outer edge of the anterior surface. There is a large, · horny tubercle on the inner 
edge of the sole, midway between the heel and the tip of the first claw, sometimes developed 
into a process resembling that on the hind foot of a toad; there are three other smaller ones 
in· a line at nearly equal distances near the outer edge. , 

The hind feet, though narrower than the anterior, are considerably longer. The width of 
the palm is about half its length, or equal to thedistance from wrist to base of fingers. The 
fingers and their claws in both feet decrease regularly from the fourth to the first; the outer 
one but little shorter than the fourth. The hand is only webbed between the basal phalanges 
of the fingers. The outer edge of the under s~rface · of each of the anterior fingers is extended 
into three laciniated horny processes. These are not found on the hind feet. 

The tail is long; without the hairs, about as long as the body, exclusive of the head. It is 
covered with annulations of rath~r large, coarse scales, which, however, are much obscured by 
the long bristly hairs whicp. spring between them. It is much constricted at the base, swells 
rapidly to the basal fourth, and then tapers gently to the tip. Usually the greatest diameter 
of the tail is about .20 of an inch ; but during the breeding season, by the deposition of fat 
under the skin, it swells to an enormous size, SQ as to exceed half an inch in thickness. Speci
mens vary in-the length of the tail, which appears longer in the males than the females. 

The fur of this animal is much coarser than in the common mole, and without its lustrous 
gloss. It consists of two kinds of hair, a basal fur, with longer, coarser hairs, thickly inter
spersed. The longest measure about half an inch. 

The color i!l a uniform dark, sooty brown, or blackish, barely appreciably lighter beneath. 
The fur is a dark plumbeous from base to near the sooty tips, a little paler beneath. 

The variation in the size and length of the tail has caused the erection of several species of 
Gondylura. All that have come under my notice; however, appear to be the same, although it 
is quite possible that the species froin Oregon, described by Richardson as Gondylura macroura 
of Harlan, may be distinct. 

The skull of Condylura presents several peculiarities of great interest compared with that of 
its allies. It is much longer and more slender ·in its proportions. The upper outline of the 
skull is concave, from the posterior third to the nasals, and then straight to the end of the 
latter, which terminate behind the canines instead of projecting beyond the incisors. The 
cranium is almost .as high as broad;~ the auditory foramina very large and conspicuous, some
what as in the shrews. There is a · notch in the posterior edge of the palate, reaching to the 
penultimate molar, instead of this posterior edge being straight, and at some distance behind 

he last molar. 
10 L 
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Th d t l .!'. l b . t . . 3-3 • 1-1 l 4--'4 l 3-3 22 e en a 10rmu a may e g1ven a mmsors 3_ 3, camnes 1_ 1, premo ars 4-4; mo ars 3_ 3 , = 22 

= 44. The anterior upper incisors project nearly horizontally, and are axe-shaped, the crown 
being sub-compressed, widened suddenly beyond the neck, and having a distant resemblance to 
the anterior incisor of the shrews. Those of opposite sides lie very close together, making the 
two halves of a kind of spoon. Next succeeds a very slender thread-like incisor, implanted 
vertically, and then a long canine-like incisor in immediate contact, and almost as much 
developed as the canine of Talpa. This tooth has a small spur on its trenchant extero-posterior 
edge. Next, after a considerable interval, comes the diminutive canine with a simple fang, 
and then succeed three compressed premolars with double fangs, a ·central large-pointed lobe 
and two basal ones to each. The-last premolar and the three molars are in close contact; the 
anterior premolars, the canine, and the third incisors, are all separated from each other by con
siderable intervals. 

In the lower jaw the three incisors are directed horizontally forward, the two inner ones com
bining closely with their fellows of opposite sides, to form one continuous spoon-shaped projec
tion, with difficulty separable into its four components. The exterior incisor is small and 
thread-like, with difficulty discernible in its situation close to the second incisor. The canine 
is rather large and distinct, and has a posterior basal fang; the premolars are somewhat like 
the upper ones, and exhibit the same conditions as to interspac~s. 

Measurements. 

Tip of nose to- Tail to end of- Length of-
Current Locality. Breadth Nature of spe-
number. of palm. cimen. 

Eye. Ear. Occip. Root of Vert. Hair. Hand. Foot. 
tail. 

----
567 Fort Ripley, Minn ••• _. ------ . 92 3.25 2.83 3.00 ------ ............. ................. From specimen 

in alcohol. 

568 St. Lawrence co. , N. Y. ----- ------- • 92 3.00 2.92 3.33 .... ---- ------ ----- -- - ••••• do •••••• 

2219 Middleboro', Mass . ___ • . 68 L 10 1. 54 3.62 2·80 3. 19 . 75 1. 17 . 45 ••••• do •••••• 

2241 • ••••• do ______________ . 65 1. 05 1. 58 3. 67 2.80 3.00 . 63 1. 00 .40 ••.•• do ••••• -. 

224.2 
______ do ______________ 

• 75 1. 26 1. 50 3.98 2.83 2.98 • 67 1. 00 • 40 --- ~ -do •••••• 
2243 

______ do ______ ________ 
----- ---- .. .. - ------ .......... ... 2.85 3.02 • 75 1. 03 . 40 --~ · •• do •••••• 

2244 _ ••••• do ••• -·-. _____ •• _ • 70 1. 23 1. 50 3.67 2.55 3.00 . 78 1. 00 . 45 _____ do •••••• 

2245 
•••••• do ______________ 

. 70 1. 15 1. 52 4.16 3.03 3. 18 . 76 ·1. 05 .40 --- ~ -do •••••• 
2246 

______ do ______________ 
. 65 1. 30 1. 20 3.68 -------- -------- • 75 1. 00 .40 ••••• do •••••• 

2217 Essex couuty, N. y ____ . 67 1. 20 1. 55 3.76 2;80 3.21 . 75 1. 05 . 45 ••.•• do •••••• 
2234 Mead ville, Pa . __ . _ • _. _ • 58 ------ 1. 50 3.95 2.72 3.07 • 70 1. 00 .37 ••..• do •••••• 
2235 Waterville, N. y ______ . 65 .... -.. -- 1. 60 3.92 2.80 3.05 . 75 1. 04 . 42 ••••• do •••••• 
2218 Carlisle, Pa .••.• ------ . 66 ------ 1. 53 3. 98 2. 63 2.83 . 74 • 90 .45 .•••• do •••••• 
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Catalogue Correspond'g No. of ape
number. No. of skull. cimens. 

567 1689 

197 

.................. -----·------
--------- ------------

1083 

2217 

568 

2235 

861 

2233-4 

2218 

822 

1690 

1 

4 

1 

1 

8 

1 
], 

1 

1 

1 

2 

1 

1 

List of speCimens. 

Locality. When collected. Whence obtained. Nature of sped
men. 

Fort Ripley, Minn _____ --------------- Dr. J. F. Head, U.S. A .. Skin-----------
Halifax, N. S. ---- _ -~ _______ - ~ ___ . __ _ Dr. J. B. Gilpin_______ Alcohol _______ _ 

Montreal·---'------···----~---------- Thoma.s Broome .. ______ Skin------~----
Middleboro', Mass----- · July 5, 1855 .. J. W. P. Jenks _____ : __ ----dO-------~--

- ___ ..... do.--------___ October .. __ .c ____ ._.do ••• _--- ______ Skin & in alcohol. 

_______ .do. _____ -------- . Dec. 16, 1855. _---_~do •• __________ -- Skin ___ • __ .,.--

Essex county, N. Y --- _ c _ -" -------. _- Dr. S. E. Hall-- __ • __ -- .AlcohoL •• - ---

St. Lawrence co, N.Y .• ---------- -- -- E. A. Dayton.-------- Skin-----------

Waterville,~· Y .• ______ ------- ------- H. Davis-- - ---------- Alcohol ••.• ~---

New York city---------------------- George N. Lawrence--- Skin-----------
Meadville, Pa .. ___________ -·-- ____ •• _- J . F . Thickstun --- ____ Alcohol __ • ____ _ 

Carlisle, Pa. ______ ---- ---------------- S. F. Baird----------- ____ do~----------

Cleveland, OhiO---·----------------- , PrOf. J. P, ~irtland --- Skin-----·-----
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UROTRICHUS, Temminck. 

Urotrichus, TEMMINCK, Van der Hoeven, Tijdschr. V, 1838.-IB. Mag. de Zoo!. 1842. 

Muzzle prolonged into a cylindrical tube, continued some distance beyond the incisors, terminating in a simple naked bulb. 
Nostrils cylindrical, opening in the side. Eyes and ea1:s concealed. Talt long and hairy. Fore feet moderately large, shorter 

thim the hind feet. Upper and under surfaces of both covered with small plates. 

In the above diagnosis I have the pleasure of first introducing a genus of insectivorous mam
mals into the fauna of North America hitherto only represented by a single species, the U. 
talpoides,I from Japan. The specimen is, unfortunately, not quite mature, and the skull, with 
its dentition, is imperfect, so that I am obliged to rely upon Temininck for the dental formula. 

In external form this animal exhibits a close resemblance to Oondylura, the only striking 
difference being in the much elongated and tubular muzzle, without radiations, and the nostrils 
lateral, not terminal. The feet, -hands, and tail, are very similar. 

Th d 1 .e. . l d' t T . k . . . 1- 1 • 1- 1 ·1 8- 8 36 e enta 10rmu a, accor mg o emmmc , 1s Incisors, 1_ 1 ; can1nes, 0_ 0 ; mo ars, 7_ 7 == . , 
or, as there are three true molars, the latter quantity would be divided into: premolars :::::~,and 
molars!::::::. The analogy of dentition would, however, make the formula more probably: incisors, 
3-3 • 1-1 l 3-3 l 3-3 20 36 
~2; canmes, 0_ 0 ; premo ars, 3=3 ; mo ars, 3-a == 16 == . 

The genus Urotrichus in many respects resembles the shrews, and, in fact, may be considered 
as forming the connecting link between this family and the moles through Oondylura. 

UROTRICHUS GIBBSII, Baird. 

Tail as long as the body (exclusive of the head). Color uniform dark sooty plumbeous. Body about 2! inches long: 

This animal, in many respects, bears a close resemblance to Oondylura, as in color, feet, and 
tail, from which it is readily distinguished by the much elongated muzzle and the absence of 
any radiated processes. T~e size is about that of Sorex carolinensis. . 

The nose iR much elongated and pmjects more beyond the incisors than in Sorex. Indeed, 
it is, for most of its length, a nearly cylindrical tube, scantily covered with short hairs, and 
terminated by a naked bulb or glans, with the nostrils pierced in the sides. A distinct con
striction separates the bulb all round from the hairy portion of the nose. There is a slight 
furrow on the under surface of the muzzle. The eye and ear cannot ,be detected in the skin. 
They are said to be very minute in the Japan species, as in the moles. 

The hands and feet are constituted much as in Oondylura, in having both surfaces tesselated 
with small isolated plates. These, on the upper surfaces of metacarpus and metatarsus, are · 
thinly covered with long hairs, and in the hind feet, not restricted to the antero-external edge, as 
in Oondylura. I do not find in the dry skin the peculiar scaphoid tubercle on the sole, so con
spicuous in Oondylura. The hind foot is considerably longer (by two-thirds) tha~ th~ fore foot, 
but narrower. The hind claws are as long as the anterior ones, but more straight, slender, and 
acute. The fore claws and hands appear less fossorial than in the other moles. The proportions 
of the digits differ from Oondylura. Thus the 4th, 3d, and 2d, are successively a little shorter, 

1 See Temminck in Mag. de Zoo!. 1842, plate 55, mammiferes. 
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but much longer than the 1st and 5th, the claws of which reach, respectively, to the bases of 
those of the 2d and 4th; the first digit and claw consequently shorter than the fifth. 

The tail is long; with the hairs, but little shorter than the body, exclusive of the head. It is 
· constricted at the base, thickened somewhat in the middle, and tapers gently to the extremity. 

It is covered with annulated scales, which, however, are much obscured by the long bristly hairs 
which spring from between the annuli, and tip the tail in a stiff pencil. 

The c~lor is a dark sooty-brown, almost inappreciably lighter beneath. The color almost 
uniform from the roots ; a little more bluish, perhaps, in the covered portion. Some of the hairs 
are more lustrous than others, and reflect light so as to impart a hoary appearance. The fur is 
long an'd not very compact. The longest hairs measure abput 0 .. 20 of an-inch. 

I regret very much that the sk~ll of the only specimen I have seen is much broken, and at the 
same time so immature that the permanent teeth have not yet fully taken their places. As far, 
however, as I can make out, th~ skull is broader, and narrows anteriorly rather more abruptly 
than in Scalops. The nasal bones extend as ft;tr as the anterior edge of the upper incisors, as in 
Scalops, not Oondylura. There may be made out an anterior scalpriform incisor, broader than 
in Scalops, and projecting <iownward; and behind this two smaller ones of similar shape. The 
permanent canine is not distinguishable unless this be indicated by the emerging crown of a tooth 
apparently with two roots. The premolars have each two roots. The molars are three iri 
number. 

The lower anterior incisor is much as in Oondylura, broad, horizontal, and half ~poon-shaped. 

,. 
Measurements (from a dried slcin.) 

Inches, 

From tip of nose to incisors •• c •••• ~---···-··----- • 30 Breadth of palm._. ______ • __ •• _ ..... ---~--.--._ 

From tip of nose to root of taiL _____ ------ ___ • __ 2.25 Length of fore claws-------------~------------
Tail from base to end of vertebne •• _. _ ••• -. __ •• __ 1. 36 Length 'of hind foot (&ll.d claws) -------·-·c------

Tail from base to end of hairs .. ___ ........... _.- 1. 51 Length of longest claw------------•-----------

Length of palm (and claws) .• __ -----~---- •• --- •• 
• 37. 

Inches • 

• 16 

.15 

• 57 

.14 

The only specimen hitherto obtained of this species was collected· by M:r. George Gibbs, of 
Steilacoom, and by him presented to Dr. Bunkley. 

This animal appears rather smaller th~n the Japanese U. talpoides, as described by Temminck. 
The feet and tail are proportionally larger. The color of U. talpoides is maroon-brown. 

List of specimens. 

Catalogue Corresponding When Locality. Whence obtained. Original Nature of Collected by 
number. No. of skull. collected. number. specimen .. 

• ---
662 1843 July, 1854 White River, Ca~cade Dr. George Buckley, 15 Skin. --·- George Gibbs .. 

Mounta.ins, W. 1'· U.S. A. 



SUB-ORDER.. 

CARNIVORA. 
Incisors six in each jaw; the lateral ones largest. Canines distinct, conical. Clavicles imperfect or wanting. 

The above phrase characterizes the great division of the Carm'vora as to itsessential points. 
The Insectivora, to which they are closely allied; have the central incisors as large or larger 
than the lateral ; the canines less distinct; the clavicles perfect. ·· There are many other·features~ 
however, in which the Carnivora exhibit their claim to a separate subdivision of the animal 
kingdom. 

Osteologically the Carrtivora are characterized by the fact that the clavicles are eith< r want-,: 
ing or else quite rudimentary. There are six incisors in each jaw, the outer the largest. There 
is a distinct canine on each side of each jaw, just behind the incisors; they are generally very 
large, conical, and deeply implanted by a single fang (in the upper jaw just behind the inter• 
maxillary). The incisors and canines vary_ b~t little, comparatively, in the different genera 
and families. The molars, on the contrary, differ very much as to number and shape. In this 
character is a striking difference from the lnsectivom, where, with a nearly constant type of 
molars, the canines and incisors differ exceedingly. 

As a general rule it is the premolars of the Carnivora which play the most important parfin 
the series of cheek teeth. In nearly all of the families, one of these on each side, in each jaw, 
is so arranged with compressed and cutting crowns, that those of opposite jaws, on either side, 
play against each other and serve to divide the food like a pair of sliears. Others have, either 
in addition to, or instead of this arrangement, molars with tuberculous crowns for more readily 
crushing bones or other hard substances. Immediately behind each canine are one or more 
comparatively small teeth, with conical or compressed crowns, and simple or double fangs.
These are often absorbed vr wanting in age. Next come the sectorial teeth, as described above. · 
Behind the sectorial teeth are one or more teeth with tubercular crowns. 'rho habits of the 
species depend much on the relative number and development of these two kinds of molars, 
whether trenchant or tuberculous; when the former predominate, the food is more exclusively 
the flesh of animals, while the opposite condition ·indicates sustenance of a more :mixed nature.· 

The order of Carnivora is usually divided into six families: the Felidae, Hyaenidae, Canidae, . 
Viverridae, Mustelidae, and Ursidae. Of all these, North America possesses representatives, 
excepting the Hyaenidae. Of the Viverridae there is but one genus known in America, namely, 
Bassaris. At one time it was believed that fossil remains of Hyaenidae occurred in the bone 
caverns of Brazil; these are now with more probability referred to a genus Smilodon, very 
closely allied to, if not identical with, Machairodus, an extinct genus of Felidae, first discovered 
in Europe, but recently shown by Dr. Leidy to exist in the Mauvaises Terres of Nebraska . 

. The North Amf\rican families may be grouped as follows : 

A. DIGITIGRADE. Hinder feet with four toes. 
Felidae. 

·Canidae. 



MAMMALS-CARNIVORA. 

B. DIGITIGRADE. All the feet with five toes. 
Viverridae. 

C. PLANTIGRADE. All the feet with five toes. 
Mus teiidae. 
Ursidae. 

79 

Many systematic writers divide,cthe Rapacia in:to three sub-orders: Insectivora, Carnivora, and 
Omnivora; the latter constituted by the family of Vrsidae. Although in some respects this 
arrangement may be preferable, yet for my present purposes the one adopted above has the 
advantage of greater simplicity. 



FAMILY. 

FELIDAE. 
Head short, broad. Feet digitigrade ; five toes before, four behind. Claws retractile into a sheath. Molars, (with pre

molars,) ::: or !::. Incisors, ~. Posterior u_pper molar, (true molar,) very small. 

By the retractile and very sharp and compr~ssed claws, the cats are very readily distinguished 
from the closely allied members of the order Carnivora. Here, too, the deRtition is reduced to . 
its simplest elements among all those mammals havl.ng incisors, canines, and molars. The 

entire number of mature teeth consists of 28 or 30, namely, incisors ~' (Janines !=~' premolars, 
:=:, molars !=~· The true or permanent molars are only one in each jaw, on either side, reduced 
to the minimum of development; usually with but one fang. 

As in the Canidae, the hind feet have but four toes; the anterior, five. The soles are densel,r · 
hairy, with naked pads under each toe and on the ball of tlie foot. The inner toe of the fore 
foot is placed nearly at the same level with the others, and provided with a strong cJaw. The 
tongue is covered with sharp prickles, pointing backwards, which, in the larger species, can 
readily draw blood by scratching off the skin. 

The canines of the Felidae are very well developed, and more or less curved ; they are usually .· 
slightly compressed, very much so in the extinct Machairodus j there is an anterior and poste
rior ridge serrulated in Machairodus. In most living cats, the upper canines exhibit each t~o 
longitudinal furrows' on the outer side, sometimes obliterated by. age. The posterior molar of 
the upper jaw, the only permanent molar, is very small, (not visible from outside,) and its crown 
is transverse; anterior to this is the large sectorial tooth, a premolar, with a smaller tricuspid 
one in front of it. The first premolar is very small, and wanting altogether in Lynx. In the 
lower jaw the posterior (true) molar is sectorial with two smaller compressed prell1olars anterior 
to it. The second upper, and first and second lower premolars, are trilobed, the central lobe 
highest, the lateral sometimes with accessory notches or lobes. . 

In osteological characteristics, and especially in the structure of the skull and teeth, the 
Felidae exhibit a close relationship. In America, however, there may be distinguished two 

' . 
primary living forms, one with compact fur, long tail, high shoulders, and with four molars 
above; the other with loose, sometimes very long fur, without the brilliancy of the other. 
division; short truncated tail, pencilled ears, high hind legs, and but three upper molars on 

. each side. The former embraces the typical cats of the restricted genus Felis-the latter the 
species of Lynx. The extinct genus Machairodus, and perhaps another, is found among the 
remains of the Mauvaises Terres. 
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FELIS, Linn. 

}'elis, LniNJEus, Systema Naturm, I, 1735. 

GEN. Cu.-Molars!-=::!; the anterior premolar ·very small. Tail ueuallj as long or longer than half the body, exi:lusive.of 

the head and neck. 

The true cats are most readily distinguished from the lynxes, in external form, hy tbe long 
and tapering (sometimes-tufted)·tail, alwaysas long ·and sometimes much longer than half the 
body, exclusive of the head andneck." The fur is close, compact, arid glossy, sometimes with 
symmetries.! p~tterns of coloratioil; the body slender'; the ears without any pencil of hairs· at the 
tip. As stated by Keyserling imd Bhtsius, and or' pretty' general application to the smaller · 
cats, the anterior process of the frontaland the posterior of the iritermaxillarybones do not come 
close together, so that the maxillary lies in direct contact with the nasal. The molars above are 
four ; the posterior lower molar. is bicuspid, its points about equal to each other ; the section · 
between the two lying in the middle of the tooth. 

At the present time there are five true cats known to occur within the limits of the United 
. States, all, indeed, inhabiting the lower Rio Grande. Of these, three are unspotted, namely: 
F. concolor, (panther) eyra, · and jaguaruridi; and two spotted~ the F. onpa and pardalis, 
(jaguar and · ocelot.) 

Dentition.-Taking the panther or cougar (Felis concolor) as the type of the American cats, 
h d 1 fi 1 . 1! 11'.. I. . 3-3 • I_;_\ . 1 . 3-3 1 1-1 3 t e enta ormu a 1s as1o ows: ~c1sors, 3=3; can1nes, 1...;.1 ; , pre~o ars, 2_ 2 ; mo ars, 1_ 1 = 0. 

The two inner incisors on each side are about equal, tbe i~nermost one a little the smallest ; 
their · crowns are wedge-shaped anteri:n:ly, the cutting · edgea of all in one transverse straight 
line, bounded by the tubercle of tne exterior incisor. The edges of the lo~er incisors somewhat 
similarly shaped, :fit into a groove of the line of upper incisors, situate~just behind their wedge
like edges. The upper outer incisor is tw~ or three times the ~ize of the rest, and has· a 
pointed .apex dipping below the plane of the others, and from this a sharp ridge extend8 along 
the outer side of the tooth. The notch posterio_r to the lower end of the central incisors is con
tinued along the outer side of the tooth, just behind the sharp" ridge mentioned. There is. a 
considerable space between the incisors ' and . upper canine. The canine is slightly curved, 
conical, except on the inside in a line with the axis of the molars., where ,it is more flattened . 
and bounded anteriorly a~d posteriorly' by a ~;~harp ridge. The e~_~erior face exhibits no-traces 
whatever of the usual two longitudinal groove~i' of the Felidae. - _ 

The first premolar is separated: from the canine and second premolar, each by au. interspace 
equal to the diameter of its alveolus: or less. I,t is a simple-tooth, with- a dep~essed ridge, 
having a slight central tuberc!e, and placed in the line of the molars and rather nearer the inner 
edge than the outer. The second premolarhas a.compressedconical trencha~t crown, with two 
notches on the posterior edge, embra<;ing between them a seeond distinct lobe. There is also a 
slight serrated notch on the middle of the anterior edge, producing a single slight lobe; this lobe, 
however, is readily worn off, and, at any rate, is not visible without turning the tooth a little 
round. The portion of the tooth exterior to the cutting edge, exceeds that interior to it. The 
base of the crown posteriorly oonstitutes a slight .rim or -raised edge, ,bounding ·. the small sup
plementary lobe -described. 

UL 
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Immediately succeeding, and in contact with this tooth, is the third premolar or sectorial 
tooth. The transverse section of this tooth woul~ be a narrow isosceles triangle, the apex pos
terior, and the base slightly notched or emarginated for the reception of the preceding tooth." 
Viewed laterally, the lower or cutting edge of this tooth is divided into three angular lobes by 
two angular notches. The middle lobe is longest and descends deepest, its straight edges nearly 
at right angles ; the lobe is directed a little backwards. The anterior lobe is small, and occupies 
about one-fourth the length of the tooth. The posterior ~obe is about as long as the middle one, 
its lower edge extending to the posterior edge of the tooth and forming an obtuse angle with the 
posterior edge of the middle lobe. There is a rounded excavation at the base of the notch sep
arating these last two ·lobes, on the outer surface of the tooth. The inner anterior angle of the 
triangular crown is constituted by a tubercle, from which passes a sharp ridge to the tip of the 
central lobe. The single true molar is very small, its crown transverse) with a central tubercle, 
and so placed within the tooth in front of it as to be visible only in part from outside. 

The lower incisors are smaller than ·the upper, and exhibit a gradual increase in size to the 
outer one. They are wedge-shaped, and there is a low tubercle on the outer edge of the trench
ant crown separated by a notch. The lower canines are like the upper ones, only moi:.e curved, 
the anterior outline being more convex and the posterior more co~cave. The anterior sharp" 
. ridge is seen to be more in the middle of the inner face of the tooth. The first and second 
premolars are somewhat similar; the latter longest and highest; each shows a trenchant com
pressed cutting edge, with a central angular lobe (its transverse section triangular) with a 
smaller one at the base on each side. There is also a slightly raised rim to the posterior ex
tremities of these teeth bounding the small basal lobe. In some cases a slight notch divides 
the anterior basal lobe of the second premolar into two. The posterior or true molar is entirely 
trenchant, without any internal lobe. It is divided by an obtuse angled rectilinear notch into · 
two lobes, the anterior smallest, with a closed slit dipping down vertically from the bottom of 
the notch, inside of which the tooth is considerably excavated. , 

The lower incisors are immediately succeeded by the canines. Therejs a considerable interval 
between the canines, however, and the · first premolar, fully equal to the length of the latter 
tooth. 

The deciduous dentition of the panther is, incisors, ~;canines;~=~; molars,!=!= 26. In 
( ' 

one specimen (No. 11 10) the permanent first and second incisors of both jaws hav~ supplanted 
the others ; the new canines have not yet pierced the gum ; the first upper permanent premolar · 
has taken its place; the other premolars not visible; the true molars above and below a.re visible 
in the cleaned and dried skull, but had not pierced the gum. There is an obsolete groove down 
the outside of the fang and collar of the upper canine, but none on the crown. The first molar 
has already been replaced by its successor; the second is like the third permanent premolar, and 
is the sectorial tooth. The central lobe is, however, more acute and nearly in the middle ofthe 
tooth, occupying about the central third. The iimer tubercle a.ndfang are also immediately 
above this central lobe, and thus opposite the middle of the tooth. The anterior lobe is als~ 
divided into two by a notch. The third molar is small, the crown transverse and emarginate 
externally; the two roots in a transverse line; the section of the crown is an elongated triangle, 
the apex pointing inwards. . 

The lower deciduoua canine is more compressed laterally than it~ successor, and has a small 
tubercle on the anteriqr portion of its inner face. · The first and s~cond molars resemble, respect .. 
ively, the second and third permanent molars more than they do their immediate suecessors. 
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The first has a central sharp lobe, with a basal one anteriorly and two posteriorly, or rather with 
that number of notches, giving rise to the same number of lobes. The second molar, in addition 
to the sectorial portion, resembling_ the permanent lower sectorial, has two notches on its pos~ 
terior edge, cutting off that number of angular sma~llobes. 

FELIS CONCOLOR, Linn ~ 
The American Panther. 

Felis cencolor, LINN. Mantissa, 1771, 522; pl. ii. 
ERXLEBEK, Syst. Anim. 177'7, 511. 
~CHREBER, Saugt. III, 1778, 394; pl. civ, (ex .Buffon.) 
BoDDAERT, EI. Anim. I, 1784,.90. . 

TEMMINCK, Mon. de Ma.mmif. 1, 1827, 134. 
HARLAN, F. Am. 1825, 94; 

GRIFF. ,Cuv.V, 1B27, 163. 
FISCHER, Syn.I829, 197. 
Pr. Comm. Sc. Zoo!. Soc. Lond. I, 30, 158.-b. II, 1832, 62. (Period of gestation, 96 to 97 days.) 
DouGHTY, Cabinet, 11,1832, 25; pl._ iii. 
MARTIN, Pr. Zoo!. Soc'. Lond. I, 1833, 120. (Anatomy.) 

'WAGNER, Suppl. Schreb. II, 1841, 461. 
DEKAY, N.Y. Zoo!. I, 1842, 47; pLix, £ 1, 2. 

Aun. & BAcH. N. A. Quad. II, 18(;1, 305; pl. :xcvi, xcvii. 
BuRMEISTER, Thiere Brasiliens, I, 1854, 88. 

Felis discolor, ScHREBER, Saugt. ni; 1778; tab; 104 B. (interpolated at much later date.) 
Felis puma, SHAW, Gen. Zool.I,I830, 358;.pl. ~xxxix. 

"TRAILL, in Mem. Wern. Soc. IV, 2." 
Puma, PENN, Hist. Quad. 1781, No. 160.-IB. Arctic Zoo!. I, 1784, 49. 
Le cougoua?·, Cuv. & ST. HILAIRE, Hist. des Mammif. n, !Ell!!. (Plate' and text not paged.) 

' ~ 

SP. CH.-Body considerably larger than that ?fthe common sheep:·· Tairmore than halftheJength of head and body. Gen
eral color above, a uniform pale brownish-yellow, finely mott!Eid by dark tips to all the hairs. Beneath, dirty white. A black 
patch on the upper lip, separated from tire nose by a triangular white space. · Convexity of ear black; tip ~f. tail du~ky. No 
spots or blotches on the body in the adult; a few obsolete. ones in the half-grown young: Kittens with the body densely spot
ted and the tail ringed. 

This species is the secondin size of the North American cats, being exceeded only by the jaguar. 
It is considerably larger than the largest dogs, the weight, accor\lirig to Audubon, amounting 
sometimes to 150 p~unds. The hair is, throughout; short and compact, close pressed to the skin, 
but not very glossy ; it is longest on the belly. The' head is small; ·the ears large and roundM 
above; the whiskers in about four horizontal series~ The paws ar~ very large and with pads, as 
described in the o~her cats. The tail is rather-_ mo~e than half as' long as ~he aead and body 
together ; it is cylindrical to near .the ~nd, where it is rath_er more ' bush:r: and has a decided 
brushy tuft at the end, differing in this respect from the description of Audubon and Bachman, 
and others. • 

In color this speciesis not dissimilar~ s~en from _a diE!tance, to the Virginia deer_;_like_it; vary
ing with season i1;1. the precise tint. it is entirely unspotted in the adult state, the' 01;1.ly dark 
markings consisting in a black patch on the upper lip over -the insedions of the moustaches 
and the convexity of the ear, which is uniform dusky black, (in some specimens with a gray 
spot, according to authors.) The back and sides 'are a tawny brownish-yellow, with a wash of 
darker on the dorsal line; The under parts are dirty white. The tail corresponds with the 
body as to the upper and under surfaces; towards the end, however, a;nd espeCially in the brushy 



i4 U. S. p, R. R. EXP. AND .SU-RVEYS-. ZOOLOGY-G~NERAL' REPORT. 

tip, there is a sooty tinge. The long hairs of the bony above are of a pale brownish-yellow, 
with the tips !J]ar:k. 'l'his gives a very fine andindistinct mottling to the color, and occasionally 
the acpidental aggregation of these tips conveys the idea of small dark blotches or lines, which, 
however, have no real existence in the adult. 

A young specinJen (124) agrl:es in general characters with the above, except that the hair is 
considerably longer, owing perhaps to its ccl1ler locality. The tail tapers gradually from a 
thick base to a rather slender tip, which is slightly bushy. 'fhere are a few obsolete dusky 
blotches on the back and the sides of the legs. · The ears are entirely black on their convexity, 
and the tail is much more dusky at the tip. 

Measurements. 

165. 124. 

Inches. Inches. 

Lehgth, nose to root of taiL ••••• ----- ••••••• -------- 56. 34. 
I 

Length, _root of tail to end of vertebr~------~-----'---- 32. 16.• 

Length, root of tail to end of hairs •• ----. __ -.-------- 33. 17 . 

. Height of far above skull-·-----------·---~---------- 3. 2. 

Length of sku11.---···-----•---~- -- --···---·------- 7. 75 5.06 

Width of skull .... --------·----- ---·--·--·----··-.-- 4. 93 3. 43 

The American panther or cougar is tolerably abundant throughout the whole of North 
America., as far north as 50° or 60°, especially in the line of the mountain,s. Southward it 
reaches the very extreme point of"the continent of South America, to about 50° ~- E., having 
thus an extreme range of abqut 110 degrees, exceeding any other cl).t in extent of distribution. 
Lieutenant Gilliss brought a fine-specimen from Chile. 

A specimen from the Brazos river, in Texas, collected by Captain Marcy, is rather redder than 
the one described above, and it is probable,that the species variesconsiderably with se~son. 
Young.~A pair of kittens from Fort Steilacoom, W. T., (1021, 1022), brought by Dr. Suckley,. 

and probably of this species, have the upper parts and sides of a pale, rusty gray, with num~ 
rous distinct round blotches (largest on the middle · of the back), s.cattered quite uniformly. 
The ground color of the .belly is rather lighter than that of the back, the two passing insensibly 
intG eaoh other along the sides. On the lower parts of the sides may be distinctly made out a 
series of narrow: transverse bars, meeting in the central par_tof the belly, the posterior portion 
of which, however, is immaculate, and rather more white than elsewhere. The tai1shows 
three transverse dark bars above1 besides a terminlll one, these .occupying nearly the whole 
upper portion, the rings indeed extending ~tll round. The el:terior surface of the ear is densely 
hairy and entirely white ; the interior is entirely black, without f!.ny spot; there is a Booty 
patch on the neck, within and behind the ear, and a conlilidernble suffusion of the same over the 
whole throa.t. The eyelids are broadly dark, sooty brown, as i~ also a spot ab.ove and a bar 
behind the eye. There i11 a.lso a. broa.d stripe of black, from t~e anterior oanthns, along th~ 
nose and upper lip, involving the whiskers. There is no trace of the narrow lines of black 
along the rows of whiskers of the wild cats, the whole being conflu,ently black. 
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Head and body, 15 inches; tail, with hairs, 5! inches. 
Skull.-The lateral profile of the skull of the American panther is gently convex, except a 

slight concavity near the anterior extremity. When· laid with the lower jaw in place on a table, 
the most elevated portion of th.e skull is a little_ anterior to the centre of the profile. This 
uppermost portion of the skull is somewhat flatt~ned, and generally a little concave from side 
to side. The top of the nose is rather flattened, and the posterior ends of the nasal bones are 
united to the frontal in u sudden depression of the latter bone, so that there seems a decided 
indentation in the· toP. of the head at this point. There is a c<:msiderable concavity alongside of 
the muzzle above the anterior base of the zygoma. The nasal processes of the temporal bone 
are short, and do not reach as far as the anterior face of the anterior root of the zygoma; it is 
separated from the nasal process of the intermaxillary by near~y one-third the exterior margin 
of the nasal bone, for which space the maxil1ary is in direct contact with the nasal. The most 
remarkable peculiarity of tbe upper part of the &kull is· seen in two narrow laminre (one on 
each side), which run upwards and inwards from· the parietal bones through the frontal, and 
are bounded by the temporal crests. These laminre are sometimes more than half an inch long, 
and two lines wide. 

The posterior margin of the bony pa~ate is somewhat like a gothic a.rch, pointed anteriorly. 
The palato-maxillary suture is M- shaped, the acute angles anterior, the suture commencing in 
a notch, just withinsideof the last upper molar, and running forward and inward in a zigzag 
manner, nearly opposite the middle of the second premolar, when it turns backwards and 
inwards at a little less than a right angle, to meet its fellow in the middle of the palatine 
suture ; this point is opposite the junction of the second and third premolars: The maxillo
intermaxillal!y suture; passing in a slightly sinuous map.ner across from a IHtle behind the 
middle of the inner alveolar border of the canines, proceeds bilockwards and inwards to the max
illary suture, the line being nearly parailel to the re-entrant lines of the palato-maxillary suture. 
There is a small portion of the incisive foramina in the maxillary as a .small notch. Thise 
foramina are large, elongated, and are deeply channelled out, a.nterior to the incisors. 

The bony palate is decidedly depressed at the anterior part of the palatine suture. There are 
two distinct and_flattened ridges along the outer limb of the palato-maxillary suture, ·continued 
anteriorly to a line with the inner edges of .the incisive foramina and the channels leadjng from 
them; exterior to these ridges is a longitudin'ai shallow concavity. 

The lower outline of the lower jaw is somewhat bow,.shaped, a · convexity. anterior to the 
middle, with a / gentle concavity fro'in this to either end. The ante~ior extremity of the jaw is 
plane or obliquely truncate. 

The teeth of the cougar exhibit the same general ~tructure w~th those of the other larg~ cats; 
the canines are, .however, very large and thick, and in no"ope of ten or more skulls have I ever 
seen any indications of the two longitudinal grooves of the outer. face of the upper canines; so 
common in the cats, .and most marked in the ly{ixes. ~ 

I have not had an opportunity of comparing the skull of the cougar or American panther 
with that of its nearest relative, in point of size, the jaguar; judging from figures, however, it 
is much the slenderer of the two. The. propQrtions of the skull, namily, the greatest width 
about two-thi~ds the ~xiallengtb., · appears the same as in the ocelot, Felis par(lalis. " 
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List of ~pecimens. 

..,j 
Q) .... 
0 

Locality. ~ 
'a: 
0 

Whence obtained. 

1'1 
Q) 

A 

IS: 

Nature of 
specimen. 

Collected by 

Skin & skel.. -·----------•• 
Skull ___ ••• Dr. Berlandier. 

Eagle Pass, Texas_---------- Maj. W. H. Emory.------ Skin------~ A. Schott •••• : 

San Elziario, Texas------ - --- ••• c •• do __________ ------ Skull •••• -- J. H. Clark ••• 

Brazos river, 'Texas---- .c ••• • Capt. R. B. Marcy.~~----- Skin------- -·-·-······•-
Copper Mines, N. M. __ 1851 Col. J.D. Graham.------ "-do., •••••• J. H. Clark ••• 

San Diego, CaL __ ._ ••• ______ Dr. J. F; Hammond •• -.-. __ Paws.-- •• -- •• ----.- •• -. -- ' 

1941-2 ----- -- - 2 Petaluma, CaL •••••••• ------ E. Samuels------------- Skin-----·---------------

1021 ------- - -·----- o Fort Steilacoom, W. T •• - ----- Dr. George Buckley. 62 •• do ••••••• • -------·--···· 
·1022 ------- - ------ o . •••••• do ______________ ·----- •••••• do •••• ·------ 69 •• do ______ __ --------------

2003 ----~---·-----Ad .•••••• do _______ _______ - - ---- •••••• do.......... 115 Paws .•••••• ------------·--

__ .;. _____ -------- ....................... ... 
Fort Union, Neb------------ A. Culbertson----------- Skull •••• --------------'-

Capon Springs, Va ••••• ------ Dr. Kennerly •••••• --·--- Skeleton ••• ------------~

Prairie Mer Rouge, La •• ------ James Fairie ~----- ------ Skull~ •• ------------------' 1157-8 2 

FELIS ONCA . • 
The Jaguar, or American Tiger. 

Felis Ol\f"• LINN. Syst. Nat. ed. 12, 1766, 61. 
GM. Syst. Nat. I, 1788,77. 
ScHREBER, Saugt. III, 1778, 388; pl. cii. (On plate. · Der Jaguar in the text.) 
DEIM. Mamm. I, 1820, 219. 
TEMM. Mon. Marnm. I, 1827, 136. 
HARJ.AN, F. Am. !825, 95. 

HAM. SMITH, in Grill'. Cuv. II, ·1827 .. 454 ,455. (Plates of two varietie.s.) 

WAGNER, Suppl. Schreb. Siiugt. II, 1841, 474. 
Aun. &. BAcH. N. A. Quad. III, 1853, 1; pl. ci. 
BuRMEISTER, Thiere Brasiliens, I, 1854, 84. 

Felis panthera, ScHREBER, Saugt. III, 1778; tab. lxxx, lxlix. (From Bufl'on.) 
" Tigris .Mexicana, HERN. Thesaurus, 498." 
Le jagu<~r, ST. HILAIRE & .Cuv. Hist. N~t. des 1\llarnmif. II, 1819. (Two plates.) 

SP. CH.-Size considerably larger than that of the American panther, (Felis concolor.) Tailless than half the length of'the 
body and neck, exclusive of the head. Ground color above, clear brownish-yellow; beneath, white, spotted. No distinct s.tripes 
visible, excepting on the lower half of the back on the vertebral line where the blotches are col'lfluent. On the shoulders &nd 
anterior to it, the blotches are full and small. On the sides of the body is a series of polygonal figures, ,with the 'borders com
posed of black blotches enclosing a. light area, with a. .few blotches in the centre. 

For a detailed description of the jaguar, I will refer to th~ report on the ma~mals ofthe. 
United States and Mexican Boundary Commission. The species is found in the United States 
as far north a.s Red river of Louisiana. 
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List of specimens. 

Catalogue 
number. 

Locality. Whence obtained. Nature of specimen. 

168 Brazos river, Texas-------------------- J. M. Stanley------------------------- Skin.-------·-------

1309 BraziL ••• " •• ------------------------- T. Ewbank •• ---- ••••••••••••••••••••••• do ••••• ----- •••• · •• 

2293 Paraguay.--------~----------·---~---- Capt. T. J. Page, U.S. N-------~------- Skin inalcohoL ••••• 

FELIS PARDALIS, Linn. 

Ocelot ; Tiger Cat. 

Felis pardalis, LINN. Syst. Nat. I, l76f, 62. (ln part.) 
ScHREBER, Siiugt. III, 1778, 390; tab. ciii (from Buff., called der ozlot in text). 
DE sM. Mam. I, 1820, 222. · 
HARLAN, Fauna Amer. 1825, 96. 
TEMM. Mon. de Mam. I, 1827,144. 
WAGNER, Suppl. Schreb. II, 1841, 496. 
Aun. & BAcH. N. Am. Quad. il, 1851, 250 ; pl. lxxxvi. 

Quid, F. armillata, F. Cuv. Mamm. 
F. grYJitki, SMITH, Griff. Cuv. n .• 
F. cateno.ta, GRIFF. Cuv. II, 478 ; plate. 

Sp, CH.-Size about that of the American wild cat. Tail not half as long as the body and ne~k (exclusive of the head). 
Ears bhck, with a white spot. Tail above, bb,ck, with narrow bands of white, Fine stripes on the back of neck with lighter 
intenals. A dorsal series of full black blotches, sometimes more or less continuous. The rest of back and sides showing a. 
grayish network enclosing angular blotches, more o~ less elongated, black externa.lly, brownish yellow in the centre; those 
blotches next the dorsal line more serial and smaller. 

This species is found all through the lower country of . Texas, and ranges as far. north as Red 

river. . . 
For a detailed description of the skin and· skull of this species, see the report of the United 

States and Mexican Boundary Survey. 

Catalogue Corresponding 
number. No. of skulls. 

Locality. 

List of specimens. 

Whence obtained. Nature of spe
cimen. 

Collected by 

25 -------------- Eagle Pass, Texas ••• Col. S. Cooper, U.S. A--"--·-- Skin _________ -------·--·------
129 1115 ________ do •••••••••• Major W. H. Emory, U.S. A--- •••• do •••••••• A. Schott---~-·· 

235 -------------- Matamoras, Mexico __ Lieut. D. N. Couch, U. S. A.... Skin, (kitten). Dr. L. Berlandier •• 

:1291 ----------·--- ________ do •••••••••• --··------do ••••••••••••••• ·--- In alcohol ••••••••••• do •••••••• 
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FELIS EYRA, D e s m . 

Tiger Cat. 

Felis eyra, DEsM. Mamm. I, 1820, 231. 
"MAx. Beit. II, 381." 
WAGNER, Suppl. Schreber, II, 1841, 544. 
BuRMEISTER, Thiere Brasiliens, I, 1854, 90. 

Felis unicolor, TRAILL, in Mem. Wern, Acad.lll, 178 i. pl. x, 
BERLANniER, MSS. pl. ii. 

-~-·-··'""" 

SP. Cu.-Size of the house cat, but with longer neck, and general form more musteline. Tail rather longer than the body, 

exclusive of the neck and head. Color, uniform brownish red, a little paler beneath. (Hairs not annulated ?) 

The introduction of this species into the fauna of North America is based on a skull in the 
Berlandier collection, (No. 1373,) obtained at Matamoras; and on drawings and descriptions 
in the Berlandier manuscrit'ts. - It ranges from Guiana to Mexico, and through the latter, 
probably near the coast, to the Rio Grand_e of Texas. 

For full accounts of the species, see the report on the mammals of the United States and 
Mexican Boundary Survey. 

FELIS YAGUARUNDI, Desm. 

Felis yaguarundi, DE sM. Mam. I, 1820, 230. 
TEMM. Mon. Mam. I, 1827, 139. 

" MAX. Britriige, n, 381." 
WAGNER, Suppl. Schreb. II, 1841, 512. 

"WAT&RuousE., Zool •. Beagle, H, 16; pl. viii." 
GRAY, Knowsley Menagerie, 1846; pl.iv. 
BuRMEISTER, Thiere Brasil. I, 1854, 90. 

Felis mexicana? DE sM. I, 1820, 230. 

Felis cacomitl, BERL. MSS. 

SP. Cu.-Larger than the largest common cat; much more elongated. Tail as long as the body, exclusive of the neck and-head. 

Prevailing color, a continuous grizzled brownish ~ray, without any spots. Hairs annulated and tipped with black. Young 

rather more rufous. 

A skull (No. 1426) of this species, in the collection of Dr. Berlandier, collected at Mata
moras, with a full description of the animal by him, establishes a more northern range for 
this species than has hitherto been accorded. In its southern range it reaches as far as Paraguay. 

A full description of the skin and skull of this species will be found in the zoological report 
of the United States and Mexican Boundary Survey. 
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LYNX, Raf . 

. Lynx, RAFINEB'trrE, Amer. Month. Mag. I, Oct.1817, 437.-IB. II,1817, 46. 
Aun. & BAcH. N. A. Quad. I, 1849, 1. · 

Lyncus, "GRAY." DEKAY, New York Zoo!. I, 1842, 50. 

GEN. CR.-Molars!::::-, the small anterior premolar of Felis wanting. Tail considerably less than half the body, exclusive of 

head and neck, generally not much longer than the head, and abruptly truncate at tip. 

In addition to the above characters Keyserling_ and Blasius distinguish the Lynxes from the 
cats by the fact that the anterior process of the frontal extends beyond the middle of the nasal, 
and coming in contact with the intermaxillary excludes the maxillary almost entirely from con
tact with the nasal. The last lower molar has a· small posterior accessory cusp, the section 
between the two principal points lying an~erior to the ~middle of the tooth. 

There are four Lynxes found within the limits of the United States: one, L. canadensis, of 
large size, and the pads of the feet overgrow_n with hair, so as to be completely concealed in 
winter; the other three of smaller si:ze, more naked soles, and more southern in locality, namely, 
L. Jasciatus, L. rufus, and L. maculatus; 

Skull.-It is unnecessary todescribe in very minute detail the skull and teeth of the genus 
Lynx, as they agree in the main with Felis. The most appreciable difference is found in the 
constant deficiency, even at a very early age, Gf the first upper premolar, giving rise to the 
d l fi l f . . . 3-3 • 1-1 1" 2-2 ,. l 1-1 28 enta ormu a o Incisors 3_ 3, canmes 1_ 1, premo ars 2_ 2, mo ars W' = . 

As already-stated, the differences in the skull of Felis a-fld Lynx can best be exp):'essed by a 
comparison of the two. In Lynx the skull is broader ; the cranium more capacious ; the fore
head higher and more arched; the muzzle broader; the zygoma longer, much' higher, and 
extending farther backwards ; . the point of the orbital process of the frontal bone is rather 
behind the middle of the lOngitudinal axis of the skull, instead of being considerably anterior 
to it. The elevated· and compressed median crest of the parietal bone, extending on the frontal, 
as seen in the ad tilt Feli3, is never found in Lynx, where the temporal ridges of opposite sides 
are always separated by a smooth plane surface as' far back as the middle of the parietal none. 

The under surface of the skull likewise exhibits constant differences. Thus the incisive fora
mina are much smaller, although a groove is continued to the base of the inner incisor. The 
posterior margin of the bony palate, instead of being acutely emarginate in its central portion, 
is more or less transverse, (with one ortwo exceptions,) and even·extendii:J.g farther back_ in the 
middle than laterally. The· whole palate is broader. The emargination of the palate, just 
within the molars, is also more transverse, less deep, and shallower. The suture of the :palatine 
bones with the palatine plate of the maxillary, instead of projecting far forward; as an angle 
on either side of the centre of the palate, has the anterior line nearly transverse. 

The lower jaw is generally thicker and more massive ; the ramus anteriorly bent more 
inwards; the end broader. 

There is no appreciable differenc_e in the teeth, of generic value, with the exception of the 
constant absence, at all ages, of the first upper premolar. The resemblance in the temporary 
dentition of the two genera is equally close; the first premolar being likewise wanting. 

12 L 
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LYNX RUFUS. 

American Wild Cat. 

Felis ruffa, GuLDENSTAEDT, Nov. Comm. Petrop, XX, 1776, 499. 
Felis rufa, ScHREBER, Saugt. III. 1778, 412; pl. cix A (Rothluchs in te:l!:t). 

SHAw, Gen. Zoo!. I, 1800, 373, (from Pennant.) 
DE sM. Mam. I, 1820, 225. 
HARLAN, F. Am. 1825, 99~ 
TEMM. Mon. Mamm. I. 1827, 141, 
SMITH, in Griff. Cuv. V, 1827, 150. 
F. Cuv. Suppl. Buff. I, Mamm. 1831, 463. 
WAGNER, Suppl. Schreb. II, 1841. 

Lynx nifm, RAF. Am. Month. Mag. II, 1817, 46. 
Aun. & BAcH. N. A. Quad. I, 1849, 2; pl. i. 

Lyncus rufus, DEKAY, N.Y. Zoo!. I, 1842, 51; pl. x, f. 1. 
Lynx mcmtanus, RAF. Am. Month. Mag. II, 1817, 46, (Catskills.) 
Felis montanus, HARLAN, F. A. 1825, 101. 

LECONTE, Pr. A. N. Sc. Ph. VII, Jan. 1854, 9. 
C..ynxj!oridanus, RAF. Am. Month. Mag. II, 1817, 46. 
Bay Cat, PENN. Syn. 1771, 188; pl. xix, f. 1.-IB. Hist. Quad. 17!l1,.no. 171; Arctic Zoo!. I, 1784, 51 • 
.Mountain Cat. Penn. Hist. Quad. 178f, no. 168.-IB. Arctic Zoo!. I, 1784, 51. 

?Lynx, Penn. Hist. Quad.1781, no.170.-IB. Arctic Zoo!. I, 1784,50. 

SP. CH.-Fur moderately full and soft. Above and on sides pale rufous, overlaid with grayish; the latter color most preva- , 
lent in winter. A few obsolete dark spots on the sides and indistinct longitudinal lines along the middle of the back. Collar 
on the throat like sides, but much paler. Beneath, white spotted. Inside of fore and hind legs banded. Tail with a small 
black patch above at the end, with indistinct subterminal half rings. Inner surface of ear black, with a white patch. 

Winter dress.-Yellowish ash, with a rufous tinge; the soft woolly hair yellowish at base, 
then light brown ; the terminal and 'ongest portion pale chestnut brown. The long stiff hairs 
are annulated with black and grayish white, the latter color being broadly subtermin~l and 
causing the general tinge of the outer plumage. Nearly all these hairs are, however, tipped 
more or less with black. Scattered through the color of the back and sides, as indicated, are 
some very indistinct blotches of dusky; while along the middle of the back are some equal1y · 
opsolete short lines of the same. The outside of the limbs is like the back, with the blotches, ·· 
however, rather more distinct. The under·parts are yellowish white, with a slight ting~ of' 
pale chestnut across the throat; the belly is blotched rather largely with dark brown, while the 
insides of the legs are transversely barred at their upper part with the same. There are .a good 
many indistinct longitudinal narrow lines of dusky on the crown; more distinct lines pass 
through the series of whiskersJ and others commencing under the eye extend backwards on the · 
cheeks, widening and more distinct in the rufl'. The ears are black, externally, with a large 
central patch of grayish white. The tail is white beneath, arid at the extreme tip ; above, it is · 
like the back, with a square black patch at the end, and several transverse narrow bars of the · 
same; The square black patch at the tip is quite limited, not amounting to more than three 
quarters of an inch in either dimension. 

In summer the grayish tips to the hairs are less distinct, aud a more reddish tint is then 
evident. The fur is also shorter and thinner. 

These specimens agree very well with each other, the fur of 169 being much softer than the 
rest, but still.inferior to that of Lynxfasciatus. Specimens from California differ in some points · 
as follows: 

16-l7°6 , Bodega, Cal. ~. Hair coarser, stiffer, rather shorter; larger part of back darker, and 
brownish rusty; sides gray; line of demarcation distinct. In No. 245 colors more blended. 
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In middle of dorsal region the hairs are almost entirely black beneath the surfaM,. a; separa
tion of the fur exhibiting a very slight base of lighter ashy on the fur, then black, and the 
long stiff h~irs tipped with pale brownish rusty. On the sides the soft wool is yellowish white 
at base, then pale sooty brown, then pale rusty. The coarse hairs are whitish at base and sub
terminally with a ring and tip of black. In 245 there is much less black on the back, this 
color in no case reaching to the roots. 

The lower parts of the sides show more gray and less rusty .than in No. 245: 
There is an indistinct but rather light gray line down the anterior faceof the hind legs, with 

rufous on either side; this is not discernible in. 245. The inferior velvety portion of the 
posterior surface of the hind foot from the soles (inclusive) to the heel is of a rich, sooty black, 
well distinguished from the rusty on the sides, ·This is also t4e case in .less degree with the 
fore foot. In 245 there is only a trace of this sooty tint. The ears seem considerably higher 
and more .acute. There is much more black on the inside face of the ear ; the grayish white 
patch, instead of reaching almost to the anterior edge, scarcely invades the 1:!-nterior half of the ear~ 

In some other specimens from California th~ characteristics are more like those given . for . the 
Atlantic species. The fur is softer, grayer, and the dark color of the back less distinct. These 
were probably all killed in fall or winter. -

A skin ofa wild cat from Florida, borrowed for examination: from Mr. Savery, in some 
respects differ from any other I have had an opportunity of examining. Its most conspicuous 
characters are thegray color, prevalent on the upper parts and sides, to the exclusion of any 
rufous tinge whatever, and the great distinctness of the lines of black on the back and head, 
and of the dark spots on the outside-Of the limbs. There is a considerable. mixture of black 
hairs with the . gray of the : dorsal surface distributed uniformly ; but on the back are two or 
three black longitudinal stripes, mostly cQntinuous, but occasionally iBterrupted, and extending 
from the shoulders to the root of the tail. There are no stripes on the neck, but those on the 
top of the head, four in number., are very distinct, as also are those on the cheeks, and the four 
through the line of whiskers. The terminal third of the tail is black above; anterior to this 
are three half rings of black ; the under surface and centre of the extreme tip are white. The 
extero-anterior surface of the fore .and hind legs are thickly crowded: with distinct and clear 
black blotches, which are smaller ~n the, feet than on the legs, The inside of the arms and 
thighs is very distinctly b~nded; The spots on the belly are also very conspicuous, 

This pattern of coloration is found in other specimens of wild cat before me, in which, how
ever, owing to the lighter and more .rufous color of the spots "of the legs, and the redder fur, 
they are less conspicuous. I see nothing, however; to warrant the separation of this variety as 
a species, as was done by Rafinesque; but, upon the whole, I am :p.ot sur~ that this specimen 
is not as well entitled as the Texan lynx to distinct rank as a variety. In-this case it would 
bear the name of Lynx rufus .var.floridanus, Rafinesque. The tail is rather long, measuring 
six inches to the end of the hairs. 

In the study of the North American lynxes, although a considerable number of specimens( 
has been before me, I have found it difficult to come to satisfactory conclusions, owing to tP,e 
imperfect condition of some and the uncertainty as to date of collecting of others. It is well 
known that this species, having a very wide range, varies much, not only with locality and 
season, but those fr~m different localities will vary much at the same time. ~orthern skins of 
wild cats have generally longer and softer hair the year through than the southern, while, as 
in the deer, the hair will have a reddishor bay tinge, which is repll\®d 'bJ' a ~.ra~Wlin, wi~ter. 
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In many ~four animals of wide distribution, there appear to be several races; as far as dimen-- · 
sions are concerned, in particular species; skulls of the same relative age being different in 
size. This is particularly the ·case in the cats, racoons, bears, and deer, and, as a .general rule, . 
the further south we go, the smaller the species. This condition of things adds not a little to 
the confusion which prevails. The skulls vary much too with age, and probably also with sex; 
although the specimens before me not having the sex indicated do not afford the clue to the 
peculiarities of male or fema-le. 

There appear to be at least three species ·of smaller American lyn:;es in North America,_ the 
common Bay Lynx, which reaches from the Atlantic to the Pacific, throughout nearly the whole 
latitude of the United States, but is replaced in Texas and southern California by the Lynx 
maculatus, and in northern Oregon and Washin-gton Territory by the L. fasciatus. The precise 
limits of these last mentioned species, other than as indicated, has not yet been ascertained. 

The examination of a large number of well prepared specimens of different ages, sexes, 
seasons and localities, will, however, be necessary fully to unravel the perplexities which nov 
encompass the whole subject. 

Measurements. 

1588. 

Length of head and body.................. . ......... 28! 

Tail .••• ----·-··--· ·········-----------·---------- 7 
Heel te end of hind foot ••••••••• --- • • ••• •• __ •••••• __ •••••••••••• 

Height at shoulder •••••• -··········---~ -- -·--····-·---------~-~ 

List of specimens. 

1167. 

27 

6! 
15! 

Catalog' e Correspond'g Age & 
number. No. of skulls. sex. 

Locality. When 
collected. 

Whenee obtained. Nature o Collected by 
specimen 

1027 •••••.••••••• -----~ Carlisle,_ Pa ·······-··-·- "------·--·- S. F. Baird •••••••••. Skin .... - ---~-------•-
2042 3087 ------ Rowleysburg, Va .•••.••••• -"------·--- A. Brakeley ••••••••••• do • ••••••••••••••• :;. .. 

1557 •••••••••••• ------ --------do ••••• c·-----·- .......•. : ........ do ............ ----------------~----- -~ · 
245 ------------ --···- Selma, Ala •••• ----- ... . ------c--·-- Prof. A. WinchelL ........... ---------~~--;.; · 

1630 ------------ ..... . St. John's river, Fla ••••. ------------ W. Savery .................. ----~-~----~--
? 1165 ............ ------ Bra2;os river, Texas ............. ..... Capt. R. B. Marcy ........... · .. -------~----

? 1649 ........ _ ........... Fort Chadbourne, Texas •• ··---------- Dr. E. Swift ••••••••• -------- ........... ~~--

1824 ................... ~ Fort Pierre, Neb ......... --"--------- Lt. G. K. Warren .... - ------- Dr.F:V.Hayden. 

1845 . ................. Great Bend of Miss-ouri. •• Oct.10, 1856 ...... do ............. .............. dor •• ;.,;. . 

18411 .......................... do •••• · ••••••••••••.• do ............ do •••••••••••• -.------- •••••• do •••••• 

1844 2883 -- •••• Mouth of Big Sioux •••••• Oct. 28, 1856 •••••• do •••••••••••••••••••••••••• do •• ~" •• 

? 11>88 -··-----···· Q San Diego, CaL •••••••••• Feb .. 2, 1856 Dr.J.F.Ham~o1;1d ••••••••••• ---------~-----
158\7 --------------------------do .................. do ••• ~-- •••••• do ............ - - --- - -------------- ~· - · 
1167 -----·-a. ........................ Santa Clara, Cal .................. Nov. 1855 ..... Dr. J. ·G. Cooper .. .................... _ .. __ .......... ___ ....... :' .. ~ 

1209 -•---~--"··· ------ Presidio, near San Fran- ------------ Lt. W. P. Trowbridge_-·-----"- -------·-·· • • 

660 

~69 

1385 

1876 

cisco. 

Q Bodega, CaL •• "--- ••••••••••• __ ••••• _ ••••• do •••• -~-- ••••••. _ .. __ • T. A; SzabO'~--
Oregon----------------- --.--------. Dr. J. Evans ••• " •••••• _. ___ " .......... ..: .• ,.~-·-

Plum Spring, Iowa ••••••• ------------ B. F. Odell ................................ -.. ":. •• 
. :~ ' -
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LYNX RUFUS, var. MACULATUS. 

Texas Wild Cat. 

Felis maculata; HoRsFIELD & VwoRs, Zoo!. J~ur. IV, Oct.1828, Jan. 1829, 381; pl. xiii. (Mexico.) 
Lynx rufus var. maculatus, Aun. & BAcH. N A. Quad. II, 1851, 293; pl. xcii. 

? Felis rufa, GEOFFR·. Voy. Venus, Zoo!. I, 1855, 150; pl. ix. (Monterey, Cal.) 
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Sp; Ca.-Fur short and rather coarse. Color above and on the sides, light reddish-brown, overlaid with grayish in the 
winter. Quite distinct spots of darker on the ·back arid sides. Collar on the throat paler than sides. Beneath, white, spotted. 
Inside oflegs banded. Tail with asmall black patch at the end _above. Inner surface of ear black, with a white patch. 

In the examination of this species I have been greatly aided by a large series of skullij 
belonging to the Berlandier collect,ion of Lieut. Couch, showing the species in almost every 
gradation of growth, from very young to extreme age. As a general rule these skulls are 
much narrower and more elongated, the cranium of less capacity, and the outline of the zygoma, 
as viewed from above, considerably straighter and more parallel with the axis of the skull than 
in the other species. The species itself appears to be actually larger than the others, (not 
including L. canadensis.) 

Unfortunately, the series of skins is much less .complete and does not afford indications as 
satisfactory as the skulls. There is enough, however, to show a redder color in summer, with 
spots more or less distinct always discernable on_the back and sides, shorter hair and a longer 

' . - -
tail. 

The typical spe~imens from the Rio Grande, all appear strongly marked. Those from 
Northern Texas areless manageable, while in specimens brought from the Gila, at Camp Yuma, 
by Mr. Schott, there are certain difficulties in assigning either this or the L. rufus as the true 
species. Whether any other ~inds of Lynx may be in question here, I am not now prepared to 
say. I will, for the present, retain these specimens under L. maculatus. 

Description of No. 132, from El Paso._;The fur of this specimen is very short, not more than 
three-quarters of an inch on the back and sides; rather longer on the belly; the hair is very 
coarse and thin. The general color above is a chestnut-brown, darkest on the vertebral region. 
This prevalent tint, however, is imparted by a large number of crowded rounded spots, between 
which the ground color is lighter. ·· There is also a slight sprinkling of black, especially in the 
darker chestnut of the median line, produced by subterminal annulations of the coarse hairs. 
The dark spots may be distinctly made out over the whole superior and lateral sufaces of the 
body and limbs, largest on the flanks. The under parts are rathe:r white, with large spots of 
black. On the inside .of the thighs the black markings· assume the condition of :five or six trans
verse narrow fasciae, continuous, with rows .of dark-chestnut dots in the lighter' chestnut of the 
side of the body; one or two broad fasciae may be seen on the inside of the fore leg. 

In many parts of the superior portions, particularly on the outside of the thighs and shoulders, 
the dark-chestnut spots are seen to arrange themselves in rather oblique series. 

The tail is white beneath and at the extreme end. The upper portion of the tip of the tail is 
black, in a patch not more than three-quarters of an inch square. Behind this is a mixture of 
brown, gray, and rusty, passing gradually into the chestnut of the back. The ears are black; 
the central portion occupied by a grayish-white patch. 

This specimen was ,probably taken in summer, as 2hown by the extreme thinness of the hair 
and the bright color. It is only a hunter's skin, and does not ad:qrit of being fully described. 
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In another specimen, (123,) pr~bably caught in winter, the hair is longer and softer, but still 
quite thin. Above, it is of a rusty-gray, with a hoary cast, produced by grayish-white tips to the 
long hairs. The specimen, though in a bad condition, exhibits a decided indication of longitu
dinal dusky narrow lines. There is little trace of spots, although these can be made out occa
sionally. The tail exhibits two or three dutiiky bars in advance of the usual black at the tip. 
There are two black lines diverging from a point on the chin, connecting with an elongated 
patch of the same color occupying most of the ruff. 

Measurements, (No .. 123.) · 

Feet .. ' Inches. 

To root of taiL ______ ----------- _______ _ 3 

Tail, vertebrre _ ---------·-·------------- - -------~ 5! 
'l'ail to end of hairs----------------------------- 62-
Skull, length---------------------------------- 51\ 

Skull, width. --------------------.- ---- -------_ 3-b;. 

In a specimen (llfi4) referable to this species, from Fort Belknap, there are numerous black 
·or dark-brown spots (the hairs black to the roots) on the hack, which posteriorly ass~me the 
character of narrow lines. The black at the end of the tail above is about three-quarters of ~n 
inch square. 

In a young kitten of L. maculatus in alcohol, (2292,) from Matamoras, th• ground color is of 
a yellowish-white, with many decided spots of black-most sparse and largest beneath. The 
ears outside are black, with a white patch. There is rio black on the side of the lip, although 
four narrow lines through the roots of the whiskers are readily discernable. 

Measurements. 

Inches. 

Head and body to root oftail_______ __ _ __ 9 

Tail including hairs--------------------- 31-

As already mentioned, a specimen from Camp Yuma (No; '189) differs in, mauy points; 
although in the distinct spots it is most related to L . maculatus. 

The prevailing color above of this specimen is light rufous, much obscured with light gray 
and black. There are numerous, rather large spots of more decided rufous interspersed on the 
back and sides, as also on the exterior of the limbs. Beneath, the animal is pure white; with 
black blotches. 

There is a hoary tinge about the head owing to the white tips of many hairs. The extreme 
margin of the orbits is black, includin,g the naked edges of the eyelids ; the greater port~on ef 
the eyelids, however, above and below this, is white ; this color in two cresentic patches on either 
eyelid, which are not continuous. On each side the muzzle are four narrow lines of black 
parallel with the edge of the mouth and reaching beneath the eye; these indicate the lines ef 
whiskers, and above there is a fifth line proceeding backwards from the outer edge of th~ nostril.·. 



The edges of the lips are black: On the tap of the head are sev~ral indistinct longitudinal lines 
of dusky-brown. 

The interior of the ear is uniform grayish-white.. The. exterior surface ex"hibits a narrow 
border (the edge of the ear) of rufous white, within which the s!lrface is lustrous black, with a 
triangular patch occupying the central portion, of grayish-white~ The lustrous black is most 
distinct anteriorly and at the point of the ear; posteriorly and inferiorly, it is much duller and 
tinged with grayish-brown. T;b:e black at the tip of the ear is continuous into a pencil of hairs 

.. about half an inch long. 
The upper parts and sides of the body ar~ of ·a light . rufous, tinged with hoary, exhibiting, 

however, a considerable number of· obscure rounded spots as large as the end of the :finger; of a 
darker and more distinct rusty than elsewhere. This color belongs chiefly to the soft wool 
between the longhairs; this is pale lead color at the base, and darker or lighter rufous, as the 
spots fall in it or not. The tips are generally more or less hoary. There are also intermixed a 
<_;ood many hairs with black tips, which, concentrating along the vertebral region, become quite 
conspicuous, and impart the appearance of indistinct longitudinal lines, as they happen to fall 
together. . 

The exterior of the limbs much resembles the sides of the body, except that the color is a little 
more rufous, and the sp.ots are smaller, da.rker{ and more distinct. The hairs on the under 
surface of the feet are dark plumbeous~brown, .this color extending up the ieg for a short 
distance. The under parts and inside of the limbs is pure white, with sooty black blotches, this · 
color extendingto the roots of the hairs, which are elsewhere lead color. On the upper part of 
the insides of the limbs are some larger blotches than elsewhere, which on the hind leg, how-
ever, do not convey the idea of transverse bars. · 

The anal region and under surface ofthe tail, with its extreme tip, are white. The extremity 
of the tail exhibits a quadrangular patch of pure black, about one-half to one-third longer than 
wide, (one and a half inches long,) and there is a second narrow transverse dusky (not black) 
bar, a little anterior to the :first. Very obscure indications of other transverse bars may be 
seen between this and the root of the tail. The upper part of the tail generally~ except as 
described, is like the sides of the body. 

In addition to the markings described, there is an obscure dark line along the sides of the 
neck, starting below the ear, ~tnd two rounded black spots between the anterior extremities of 
these lines, which diverge slightly from each other. 

The ears of this species are quite large and pointed. The naked portions of the soles are quite 
limited. There are seven naked pads on the fore .feet and :five behind. . 

A second specimen from the Gila (1338) and on~ .from Dona .Ana, (1 '709 ,) agree also with the 
above description. 

Measurements. 

Inches. 

Length (corrugated skin) from nose to root of taiL.. ·liB 

Tail to end of vertebrre •• ---.-- - . - ---.----------._ 4! 
Tail to end of hairs - ------- - -- ------- ---- - ------ 51-
Skull, length - ~-------- -.----------------------- 4!-
Sk!lll, . width.----_-----~----------------------- ·ai 
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The specimen of Lynx (710) collected by Dr. Heermann at Tejon valley, agrees very well 
with skias of L. maculatus from the Rio Grande.,of Texas. The prevailing color is pale reddish, 
the tips of the hairs of a yellowii3h gray. The dorsal region is rather darker, and exhibits 
some faint longitudinal dark li~s. Scattered over the whqle outer surface are numerous rounded 
spots or blotches of darker rufous) which, though not very conspicuous, are distinctly .. visible. 
The spots are darker and more mixed with brown on the legs ; the under and inner. surfaces ar~ 
white; a faint reddish collar on the throat, in advance of the fore legs. The belly is blotched, 
and the inside of the legs banded transversely with black. The chin is unspotted. There are .• 
the usual markings on the head. The ears are black inside, with a moderately large patch of 
grayish white ; they are distinctly pencilled. The tail above is like the back, with several 
darker bands; the terminal fifth, however, is black. 

List of specimens. 

Catalog'e Correspond'g Sex & 
number. No. of skull. age. 

Locality. When 
collected. 

Whence obtained. Nature of . Collected by 
specimen. 

--- -------'--l-------·---ll-----l---------l----1----·~-

2292 

123 

132 

1709 

710 

1338 

'789 

0 '\1atamoras, Mexico •• ------------ Lt. D. N. Couch---" In alcohol. Dr. L. Berlandier. 

1109 Eagle Pass, Texas--- April, 1852 Major W. H. Emory .. Skin .. ____ A. Schott ______ _ 

El Paso, Texas------------- - ---- Col. J . D. Graham _____ do ______ Chas. Wright---

DonaAiia , N. M _____ Nov. 13, ' 55 Capt. J. Pope------- .-dO------ --------- - ------

------------ ------ Tejon valley - - - ------------ - ---- Lt. R. S; Williamson .•• -do ______ Dr.A.L.Heermann. 

·----------- ------ Fort Yuma, Cal _____ --------- - -- Major W. H. Emory ..•• do ______ A. Schott"-----· 

2051 --------------dO--"-- - ---------------- --------dO---------- •• do ______ ----- cdo •••••••• 

LYNX F A.SCIA.TUS, Raf. 

Red Cat. 

Lyrn~: fasciatus, RA.F. Am. Month. Mag. II, Nov. 1817, 46. 

DEsM. Man. Mamm. I, 1820, 225. 

Felis fasciata, HARLAN, F. Am. 1825, 100. 

RICH. F. B. A. I, 1829, 104. 
Felis rufa, RICH:. F. B. A. I, 1829, 103. 

:I'iger cat, LEWIS &. CLARK, Travels, II, 1814, 167. 

SP. CH.-Fur very soft and full. Ears pencilled. Color , rich chestnut brown on the back, a little paler on the sides and 

on the throat. A dorsal darker band collar on throat, as dark as the sides. Region along central line of belly, (rather lial"row ' 

one,) dull whitish, with dusky spots extending to lower part of sides. No spots or bands discernible on the. upper part of s.ides. 
Ears black inside, with a very inconspicuous patch of greyish. Terminal third of tail abov!'l, black. 

(1166.)-This species is remarkable for the softness and fullness of its fur, in this respect 
coming closer to the Lynx canadensis than any of the small species. The same characteristic 
applies to the tail, which is very full and thick, rather longer than in L. rufus. 

The prevailing color of tbe specimen is a rather dark and rich chestnut, very sparsely grizzlea 
with reddish gray. Along the dorsal region, especi~lly in its middle portion, is adarker and . 
broad band. of black, mixed, however, with the reddish gray already referred to. There is com~ 
paratively little difference in the color of the neck all round, the throat from the ruff to between 
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the fore legs being chestnut, varied, however, with the large dusk:r spots visible ~n the 1Vhole 
lower surface. The chestnut of the sides extends far on the belly, which, instead of being a 
pure sharp white, is much tinged · in places with pale yellowish brown, no part being clear 
white. The dark blotches are quite distinct on the· lower part of the sides, though none are 
distinguishable on the upper part of sides and back. 

The exterior of the limbs is like the sides of the body, though more distinctly blotched with 
dusky. The interior faces are like the middle of the belly, with three distinct transverse bars 
on the fore leg, and traces of a fourth near the wrist; the inside of the thigh being similarly 
marked. The elevated sole to the heel on the hind feet, with the regions around the pads of 
all the feet, are very distinct sooty brown. · 

The ears, at first sight, appear entirely black.; a closer inspection, however, reveals an obscure 
Arnall patch of grayish near the posterior margin, much less than in~ other small lynxes. 
The ears are slightly pencilled. There is a considerable amount of black about the head, the 
edge of the jaws being decidedly so. There is a dark line in the ruff, from behind the angl~ of 
the jaw, obliquely downward and inward, running into a patch of the same in the thickestof 
the ruff; another extends from a point in the centre of the chin, (those of-opposite sides start~ 
ing together and diverging backwards,) and running into the same patch ,on the ruff. 

The tail exhibits but little white beneath. 'fhe centre of the extreme tip, however,is dull 
white. The upper part is like the back, with one or two transverse dusky bars,· and the termi· 
nal third is black; this covering a larger proportion of the tail than in any other of our species: 

The black of the back does not peQetrate far towards the roots of the hair, except in a few 
which are black to near the base .. 

Several other specimens from Washington Territory agree in general characters, alii color, 
length, and softness of hair, &c. They have a rather more conspicuous gray patch on the ~ar, 
though less than in other lynxes. These are all fall or winter specimens apparently. They 
lack the very decided dorsal dark stripe of 1166, though this region shows a greater predomi
nance of dark hairs than elsewhere. One specimen (1'024) has quite a grayish cast, though the 
reddish tint is more appreciable than in the L. rufus. · 

Owing to the condition of the skins, nothing satisfactory can be presented respecting the com
parative measurements, excepting with regard to No. 464, which was measured before skinning 
by Dr. Cooper, who gives_._length, 34 inches; fore leg, 18; hind leg, 20; tail, 6; iris yellow . . 

A skull, No. 3147, is considerably larger than that of any wild cat I have ever seen, fully 
attaining the dimensions of the skull of a Canada lynx. (Length, 5.38; width, 3.85.) 

This species is readily distinguishable, by its rich chestnut color and full· soft fur, from the 
other American lynxes; the Texae~ one being paler, and hair muoh shorter. The light colored 
region of the belly is narrower than usual, the chestnut of opposite sides sometimes seeming to 
come almost into contact. In no other is the band across the throat so contimious and so near 
the color of the sides ; the black margin to the upper lip is broader. The ears, too, have much 
less of a gray patch than usual ·; one specimen, i11deed, ex;hibits scarcely a trace of this .. 

This handsome lynx was firstdE!s.cribed by Lewis & Clark in the narrative of the exp~,dition 
up the Missouri; and, in point of minute ·accura.qy, their notice leaves little to be desired. . This 

is as follows : 
"The tiger cat inhabits the border of the plains and the woody country in the neighborhood 

of the Pacific. The animal is of a si~e ' larger than the wild cat of out country, and much 
the same in form, agility, and. ferodty~ The color of the back, 1leck, and sides is of a reddish 

13 L . 
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brOwn, irregularly variegated with small spots of dark brown ; the tail is about two inches 
long, and nearly white, except th!'l extremity, which is black. It terminates abruptly, as if it 
had been amputated ; the belly is white, and beautifully variegated with small black spots ; the 
legs are of the same color with the sides, and the back is marked transversely with black stripes; 
the ears are black on the outside, covered with nne short.hair, except at the upper point, which 
is furnished with a pencil of hair, fine, straight, arid black, three-fourths of an inch in length. 
The hair of this animal is long and nne, far exceeding that of the wild cat of the United States, 
but inferior in that quality to that of the hear of the northwest. The skin of this animal is in 
great demand amongst the natives, for of this they form their' robes, and it requires four to make 

up the complement." 
In the description of color, character of fur, &c., this account agrees very closely with speci~ 

mens before me, eXcept that the spots of dark brown above are but slightly conspicuous. Several 
specimens have one or both ears entirely black, as stated, and in all the usual white patch is 
quite incbnspicuous. The alleged shortness of the tail is easily accounted for by its contraction 
or twis'ting in the skin examined by the authors. The greatest discrepancy exists in the remark 
that "the back is marked transversely with black stripes." In the conriexion Of the paragraph 
it is very evident that the back or inner sides of the legs is understood, (which are so striped,) 
as the back or upper surface of the body had already been described as reddish brown, irregu,
larly varied with small spots of dark brown, (not striped transversely with black.) 

The name of Rafinesque was given under the impression that the back was striped transversely, 
whence the name of fcisciatus. As the term really applies to a part of the body, even though 
the character is shared by most species of Lynx, it is best to retain it, and thus expunge a 
synonym. Rafinesque himself never saw· a specimen, but based his na!me on the deacdption 
quoted above~ 

The Felis tufa of Richardson applies very well to this species, and is probably identical with 
it. This ·author gives also Felis fasciata, from the description of Lewis & Clark, and se.tls 3 
close resemblance between the two ; interrupted, however, by the supposed transverse dorsa.l 
stripes of the latter. As shown above, however, Lewis & Clark clearly referred to transverse 
stripes on the back part of the leg, and not on the dorsal surface of the body. 

No specimens have thus far been received, except from the western portion of Washington 
Territory. 

List of specimens. 

Catalog'e Correspond'g ·sex & 

number. No. of skull. Age. 
Locality. When Whence obtained. Original Natureo Collected by 

collected. number. specilu'n. 

2004 3126 (J Fort Steilacoom, ---·-······· Dr. Geo. Buckley... 114 Skin ••• ------····--···· · 
W.T. 

1946 ----~----··- •••••••••• do • • •••••••.•••.••.••••• ______ do ••••• - •••• 

1947· ------------ ••..•••••• do •••••••••• April, 1856 -----~do •••••••• • . 

1024 -- - --~--------·-·- •••• do .......... IS54 •••••• do ••••••••• -

660 1871 -- - --- •••. do •••••••••. ----···-·-·· Gov. I. I. Stevens .• 
2385 3147 ------ Port Townsend, ---------- - - ~ Dr. Geo. Buckley __ 

W. T. I 

97 ------- .- ------------·--·· 
87 . . ···' ·.·J'i ;. -------- ................................. ~--
'63 ----- ...... - .. · .. -- .... _ - ·~ _._ .. ___ :_ 

19 •••• ~- •• Dr. Geo. BuckJ.IlY· 

134 

2386 -------···-- •••.•• Olympia, W. T •••••••••.•••••••• -.do •••••••••• ------------~-------------··-··-

1166 -·---------- ------ Shoalwater Bay, ·--··-·-···· Dr. J. B. Newberry. --··--·· •••••••• Dr. J." G. Coo;;;, 
I WT 

461 ----------·· ------1----~0-~-------- Sept. 261 '54 Dr. J. G. Cooper ••• "20 '---.---- -.----.-- ----~ •• 
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LYNX CANADENSIS. 

Canada Lym;. 

Fe~is can~denris, (" G.eeff. Par. Mus.") DE.sM. Mam..I, 1820, 2~4. 

"SABIN.E, Franklin's Jour. 659." 
HARLAN, F. Am. 1825, 98. ' 

GoD.MAN, ~· N. Jl,J, 302. 
SMITI{, in Gtilf. Cuv. V, 1827,174. 
J;trc~. F. B. A. I, 1829, 101. 

Lynx canadensis, RAF. Am. Month. Mag. II, Nov. 1817, 46. 

AuD. & BAcH., N. A. Qua.d. I, 1849, 136; pl. xvi. 
Felis bo.realis, TEMM. Mon. Ma.ro. I, 1827, 109.. 

WAGNER, s.~ppJ. S.chreb\lr, II, 1841, 5,19. 
Lyncus borealis, Dekay, N. i. Zoo!. I, 1842,50; pl. x, £2. 

SP. CH.-Size, that of a se.tte.r <log. T11.!.1 a~ ~h!!rt o~ sh()rter tl:!a.p. t!Ie head; it.ll ttltlJli!lal fifth ~,~obove and extrelJle end black 

all rf'und. Fe\lt very larg.e, ~e.11se)y furred b,el!ea,~h ill, l'illter, ~() Il-l t!>. ~();~e~l t\1\' . P'/;d:~.: iii~.ci f~~t abou~iin,cheslong. 
General color, gra,yish hoary, with COTl!l.ealed pale rufous, and waved with black, especiai!y on the back. No distinct transverse 
band inside the legs; very obsolete dark markings on the head; ear~ with a narrow bl~ck margin on the conve~ity, and b1~6k 
pencil; grayish elsewhere. · Whiskers chiefly white. 

This species, the largest of the North American lynxes, is readily distinguislJ.ed from the 
others, not only by its size, but by the proportionally longer hair f!,nd larger feet, i~d(;lpendently 
of the differences of color~;~.,tion,, &c., which will hereafter be referred to. lt is apparently as 
large as a medium size<]_ setter dog, althou.g_.ll the .weight is consiqerably less. The he~;~.d i_~ 
broad and the facial outline n:uwh arched. ' The neck i~ full and thick, with. a point~~ r11ff at 
each side. The legs ~!ore thick, and the paws enormously larg(;l. At :first sight, the under 
surface of the paws ~ppea.rs «:l.ntirel;r covered with dense hair; but on carefully separating thi!'!, 
the naked pads are found in the same number as in the other lynxes, but of smaller size, both 
absolutely a,nd comparf),tively, (seven on the fore paws and five on the hinder). The pad!!! on 
the palms and soles a~e more readily detected than the rest. The tail is very short a~d densely 
hairy; the ears are angular above and tipped with a pencil of very long hairs. As far as 
can bejudged from the ratper imperfect sp~cimen, the whiskers are in three horizontal serie~. 

The prevailing color of this anim.al is gray, varied somewhat with pale rufous, and with a 
general wash of black on the back and sides, formed by the dark tips to the hairs. The dorsal 
region shows little, if any, rufous. Although there is no di~tinct pattern in the distribution· and 
intensity of the black tips to the hairs, yet there may be traced some obscure indications of 
blotches and waved lines, which after all, however, may be owing to accidental conditions of 
arrangement in the hair, which is very long and loose. The soft under hairs are all leaden 
grayish for the basal half, the terminal portion on the sides of the body passing into pale 
rufous; on the dorsal region it becomes more dusky. The gray and black markings described 
are entirely in the long straight hairs, thickly interspersed in the other sort. The inferior and 
anterior portions of the body and limbs are dirty white, with obscure blotches of brown, and 
the distinct black bands of the other American species are either wanting or very faintly repre~ 
se:b.ted. The exterior surfaces of t4,e limb~ are pale rufous, wit4 t}le h~irs gray, t~e latter ~lor 
predominating on the fore l~gs~ . !].:'~e sole~ are dull rusty w1J.ite7 . . .. ,. . . . . 

There are few marking~ visible on the head, which is grayish; with black tips ·to the hairs. 
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There are dusky lines through the rows of whiskers, and the anterior canthus of the eye is 
dusky. The whiskers are principally white, a few black. There are several patches or tufts of 
black in the ruff on each side of the throat. The concavity and anterior margin of the ear are 
grayish; the convexity shows anteriorly a border of black, which, however, rapidly passes 
behind into grayish white ; the .black is narrower and much less distinct than in the smaller 
lynxes. The pencils of hairs on the ears are black, and from two to three inches long. The 
chin and throat are immaculate and grayish white. The extreme tip of the tail is black, the 
color extending further on the upper than on thelower surface, (over about one-fourth or fifth 
in the former.) The remaining part of the dorsal surface and sides is rufous, with some grayish 
tips ; the under surface is yellowish white, although this color is. restricted to very narrow 
limits. Its shape is quite cylindrical. · ' 

This lynx in many characteristics differs from all others in the United States, although 
coming nearer to the Lynx rufus than to any other. It is, however, much l~rger and the fur 
fuller. The feet are much larger. The soles ef the feet are densely furred, concealing the 
pads instead of leaving them exposed. The transverse bands inside of the fore legs are wanting. 
The ear has a much larger grayish spot on its convexity, and the pencils at the tip are longer. 
The markings on the sides of the face are very inconspicuous. The tail is black at the very 
extremity, instead of having a narrow vertical patch of white extend up from the lower portion 
between the black. There are none of the transverse dusky bars on the upper surface of the 
tail. (No. 77.) 

Since the preceding description was written, a second specimen has been received by the 
Smithsonian Institution, among the rich collections made by Mr. W. S. Wood, in Lieutenant 
F. T. Bryan's party. This is the more important, as being in su_mmer pelage, a condition 
which differs considerably from that of winter. The most striking feature is the much shorter 
and less dense fur all over the body, the longest on the back measuring little over 1} inches. 
The prevailing colors, however, are much the same, with less gray and rather more rufous. No 
bands or spots are visible on the hind leg ; on the inside of the fore leg, however, two or three 
dusky blotches are to be seen. The' black margin of the ears is rather more conspicuous, owing 
to the shortness of the gray central fur ; the black penqils tipping the ears are about two incpes 
long. 

The pads on the feet in this specimen are distinctly visible, not being at all overgrown, as in 
winter specimens ; as stated above, they are considerably smaller than in the small Ame~ican 
lynxes. 

Inches. 

Head 1 •• ____ • _ ••••• " ••••••••••••••••• ,. • • • • • • • • • • .. 6f 
Head and body._ .......... _ ... ____ _. .. _ --. _ --- • • • __ 34! 

Tail, vertebrre __ .. . . __ .. -------. __ .. ----- ...... __ __ 4! 

Tail, hairs .... ---- .. ____ • • ____ ~._. •--. ___ ... -•- _ .. _ 5£' 
Hind foot .... _ ........ ______ .... __ •• ____ • • •• __ __ • _ _ 9 

The Canada lynx is readily distinguishable by the above characteristics from the . smaller 
lynxes of Europe and America; but its relationships with the lar~e species from northerm .,. 

1 :Measurements taken before skinning 
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Europe are more difficult to ascertain from want ofspecimens for comparison. The less amount 
of black at the end of the tail distinguishes it from Felis lynx and cervaria of Europe, in which 
the terminal half of the tail is black, and where also the tail itself is longer than the head, and 
the fur showing distinct dots or blotches on the ground color; in this quite different from the 
Canada lynx. These species, too, appear to have uncovered pads on the soles, with the Lynx 
or Felis borealis; however, the precise amount of relationship is by no means clear. The 
F. borealis of Thunberg is considered by Nilsson and Wagner as identical with cervaria, while 
Keyserling and Blasius retain F. borealis as distinct, and characterize it as much like our 
Canada lynx, except that the whiskers are stated to be black. 

European authon1 do not, however, seem agreed, on the whole, that there is a European species 
corresponding with the Canada lynx, and although Temminck, in describing the latter as F. 
borealis, says it is found oll. both continents, yet. Wagner evidently hesitates to follow him ·in 
extending its range to EU,J:ope. While, therefore, th.e Canada lynx m~y occur in Europe, or 
one similar to it, on the otherhand,-what is called Felis borealis, may be, as stated by Nilsson 
and others, only a highly developed Felis cm·varia.-See Keyserling & Blasius, Wirbelthiere 
Europas, and Nilsson's Skandinavisk Fauna, I, 1847, 125, &c. 

List of specimens. 

C.t.Joguo I C"'re'J>on<ling Sex & Locality. When Whence obtained. Original Nature of spe 
number. N11. of skull. age·. collected. number. cimen. 

---. 
77 -------------- .............. Fort Union, ~ebraska •••• Winter, li50 A. Culbertson._._. -------- Skin __ •• --._ 

1872 2570 (! . .. M<J.in Fork, Medicine Bow Au,. 6,1856 Lt. F . T. Bryan; col- 217 
•• do _________ 

river, Nebraska. lected by W. S,W ood 

-



FAMILY. 

CANIDAE. 
FA;M;; C,H.,..,-J)igitigrade carnivora witl;1.0ut ret~actil.tl Claws. Feet. appf,L)!ently all fo11r-toed:, tl~e fore111o.s~ on~e,h():weve~, 

6-6 
with a rudimentary thumb high up, to which a .. clawis attacll.C:d, (~ornetiwes wa.ntwg.) ~9~r~ 1:....:.1 , ql' m();re. 

Of tha.t family of the Carnivora which iiD.ID.ediately succeeds the Felidae, n\'J.tnely, the 
Byaenidae, North America has no·repre:;;enta,tives. In generaJ appearance the hyenas resemble 
the dogs most closely-like them, having blun.t a;p<l non.-retra.ctile clavvs, with the anterior feet 
reaJiy four-toed. In this. respect they di:lfer from both the cats and dogs., and agree with them 
in being digitigrade. · The _dentition in number and shape of teeth i:;; ~ntermediat.e between the 
t th fi 1 b . . . a-3 • 1-1 . l 4--4 l 1-1 34 Th · wo, e ormu a emg-mmsors, 3_ 3 ; can1nes, 1~1 ; premo ars, 3-a; mo ars, 1_ 1 = . ere1s 

but one tubercular molar above behind the sectorial, and none below. The numerical difference 
in dental formula between the hyenas an~ cats is in the existence, in the former, of an addi
tional premolar on each side of each jaw. 

The family of dogs is equally well marked with that of the cats, and like it, is distributed all 
over the surface of the globe. Indigenous species occur in all habitable latitudes, and the 
domestic dog liv.es and thrives wherever man has obtained a foothold. 

The dogs in many respects resemble the hyenas more than the cats-like the former, being 
without retractile claws. The teeth are, however, mo..re numerous, the normal formula consist-
• f. . . 3-3 • 1-1 l 4-4 l 2-2 42 I h mg o -mc1sors, :J---=3; can.Ines, 1_ 1 ; prerno ars, 4-4; mo ars, a-a= . n one group, ow ever, 
Meg(J,lotis, (.Agrodius of Ham. Smith,) there is a still greater number of teeth, in the addition 0f 
two true molars above, and one below on each side of the jaw. 

In size the Canidae vary considerably, from the largest wolves to the small Fennec, (Canis 
zerda of,authors.) This, however, is ·scarcely exceeded by the diminutive Vulpes littoralis ef 
the coast of California, which is hardly larger than a house-cat. 

The chief characteristics of the teeth of the Canidae; as summed up by Owen, are as follows: 
The incisors are in a series forming the segment of a circle, and increase progressively in sizt 
from the first to the third or outer ene; the trenchant margin of the crown is divided by twe 
notches into a large middle and two lateral lobes, the inner lobe being obsolete in the external 
incisor. The premolars have strong sub-compressed conical crowns, gra~ually enlarging }!>(!)8-

teriorly and acquiring one or two accessory posterior lobes with the increase in size. The femrtk 
upper premolar is the sectorial tooth, and is much larger than the one anterior to it ; its blade 
is divided into two cones by a wide notch, the anterior cone being strongest and most produce&. 
The tubercle is developed from the inner side of the base of this lobe. The first and secol'l.l. 
upper molars are tuberculate, each supports two external cusps and a broad internal basal sulo
tuberculate talon ; the second inolar is less than half the size of the first. The first true m0l&r 
below is the sectorial one; the blade is divided by a vertical linear fissure into two cones, tile 
posterior the largest,; behind this the base of the crown extends into a broad quadrate tubercnlatt 
talon. The second molar has two anterior cusps on the same transverse line, and a posteri•:r 
broad flat talon; the last lower molar is the smallest of all the teeth. 
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· The incisors, canines, and fi~st premolars, have each a single fang; the second and third 
premolars above, and all premolars and molars below, have two fangs, except the last lower 
molar, which bas but one; the upper sectorial or fourth premolar and the last upper true molar, 
have three fangs; the first upper true molar has four fangs. 

The deciduous dentition of the Canidae is, in~cisors, !::::! ; canines, ~::::~; molars, t~. = 28. 

The chief external peculiarities of the dogs, as distinguished from the cats, are to be found in 
the long sharp muzzle, pointed erect ears, small eyes, long hair, bushy tail, contracted belly, &c. 

The entire family of the Canidae is divisible into several groups, all of the same dental 
formula, exclusive of the aberrant · genus Me{Jalotis or Otocyon, in which there are six additional 
teeth, as described. These groups may be characterized as those of the wolves and foxes, although 
th:_e South American foxes, in reality, form a gr6u:p ·directly intermediate between the wolf and 
fox forms of Europe and North America---.:;a fox: ~like wolf. 

In the wolves the pupil is circular, the tail rather short, and the median upper incisors very 
msthtctly lobed on each side. In the foxes the pupil is ell·ipticaJ, the tail long and bushy, and 
the whole forrn more slender. But the most appreciable difference is to 'be found in the ()haracter 
of the ,post-orbital process of the frontal bone, as itrdic.ated by Burmeister. This prooess in the 
wolves is triangular and decidedly convex on its upper surface, rounding outward~ and down
wards, with the point appreciably below the plane of the interorbital space. In the foxes, how.,. 
ever, this process is . scarcely convex above, sometimes concave, the point hardly dips down at 
all, the margins particularly, the anterior of which are slightly turned up, and there is a :con
spicuous depression or in~entation along the base of this process above, where it springs froip. 
the frontal bone. It is an interesting fact, that all the fox-like animals of Sou.th Ameriea hav,e 
really the wolf type of structure, not only in this respect, but in having nearly circular ,pupils. 
Their tails are, howev:er, very long, exceeding even those of the tr~e foxes, and reaching to the 
ground; and the narne of Lycalopex,I as proposed by Burmeister, seems quite apprqpriate. To 
the wolves, probably embracing all the South American Oani:dae, we may assign the D:ame of 
Lupinae, the Vulpince including all the true foxes. 

Since the preceding paragraph was· written, Burmeister has subdivided the :South America;n 
fox-like wolves into Lycalo:pex and Pseudalopex. 

Post-orbital process of'-the'frontal borie very convex· ahd curving ·ao'Wnwards, with litt.Ie or iio ·uepressiori or indentation in it~ 
upper surface. · 

1 Cerdocyan of Hamilton Smith, Dogs, I, 1839, 289. 
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CANIS, Linn. 

Canis, LINN. "Systema Naturae I, 1735." 

The generic character of Canis may be said to be contained chiefly in the preceding diagnosis of 
the sub-family. If, however, we really separate the fox-like wolves of South America, or 
Lycalopex and Pseudalopex, Burmeister, we may add, pupil entirely circular, size large, tail 
rather short, in distinction from the smaller size, long tail, slender muzzle, and pupil varying 
from round to elliptical. 

I do not now propose to go into any extensive examination of the skulls of the American 
wolves, as the materials before me are not sufficient to furnish any satisfactory conclusions. I 
may simply state, however, that they constitute at least two very well marked sections, whethel' 
these contain more than one species each or not. In the one, the skull is slender and tbe muzzle 
long and pointed, as in the foxes. The cranium proper is always more convex, and the tempora.l 
or sagittal c=ests are never so prominent. The height of the skull is Jess than the width of the 
cranium at the temples. To this section belong the prairie and coyote wolves, all of a size_ 
about equal to that of a pointer dog. The other wolves are much larger; the skull is as high 
as it is broad between the temples ; the cranium proper is less convex, the temporal or sagittal 
crest much higher and extending further forwards. The muzzle is broader and less pointed, 
The orbits are smaller in proportion. To this group belong the white, gray, red, black, buffalO,, 
'and other supposed species or varieties of large wolves. ,, 

Attention bas already been called to the resemblance which the South American foxes bear ;t{) 
the wolves, especially in the character of the post-orbital processes of the frontal bon~. A skull 
of Canis (Pseudalopex) magellanicus, (1150,) from Chile, now before me, is as long as that of'~J 
pmirie wolf (C. latrans, No. 818). It is, however, much lower, the upper outline more neari}r 
straight; the cranium proper much less in size as well as less convex. The muzzle is long~tjl: 
the portion behind the glenoid cavity shorter. The post-orbital processes are further forw~f~;; 
owing to the smaller size of the orbits. Th(;l processes exhibit a little grooving, although thi~' 
is barely appreciable; their upper surface, however, is bent rapidly downwards, as in the wolv~~;: 
producing a great convexity. The zygoma is much narrower, but longer and less arched. Tf!;~ 
palato-maxillary suture runs forward to a truncated acute angle, which extends nearly to opposff~: 
the middle of the third premolar, instead of only to the anterior extremity of the fourth. T~~: 

; . ;~<>· •· 

teeth are all much smaller, except the canines, which are appreciably longer. The coro~9,rt}:, 

process is triangular in outline, with a blunt ot rounded apex. 

CANIS OCOIDENTALIS, var. GRISEO-ALBUS. 

"Canis (Lupus) griseus, SABINE, in Franklin's Journal, 654." (Gray.) 

Aun. & BAcH. N. A. Quad. III, 1854, 27.9. (Gray.) 
Canis (L1•pus) occidenlalis, var. griseus, RwH. F. B. A. I, 1829, 66. (Gra.y.) 

Canis occidenlalis, DEKAY, N.Y. Zoo!. I, 1842, 42; pl. xxvii, f. 2. (Gray.) 
"Canis (Lupus) albus, SARINE, in Franklin's Jour. 652." (White.) 

Aun. & BAcH. N. A. Quad. II, 1851, 136; pl, lxxii. (White.) 
var. IJ, RICH. F. B. A. I, 1829, 68. (White.) 
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Oanis variabilis, MAXIM. Reise in das innere Nord-Amerika, ll, 1841, 95. (White and gray.) 
? Lupus gigas, TowNSEND, Jour. Acad. N •. Sc. Ph. (N. S.) II, Nov. 1850, 75. (Oregon .) 

CH.-Color, pure white to grizzled gray. 
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In the lack of perfect specimens of the North American wolf, I find it very difficult to throw 
any light upon the long vexed question of our species, all before me being mutilated in some 
way, and not allowing a satisfactory comparison with each other and with descriptions. Natu
ralists are divided in opinion as to the differences in American wolves, some insisting that the 
supposed peculiarities of American specimens disappear when those of corresponding localities 
in the two worlds are compared, and others suggesting that permanent differences are those of 
race merely. The theory of absolute differences in the species is supported by the smaller num
ber of writers. Richardson, whose opportunities for investigation have been very ample, and 
who is surpassed by no one in the accuracy and weight of his examination of questions in 
zoology gives the following general summary of the subject: 

" The American wolf of the northern districts is covered with long and comparatively fine 
fur, mixed with a large quantity of shorter woolly hair, and it has a more robust form than 
the European wolf. Its muzzle is thicker and more obtuse, its head larger and rounder, and 
there is a sensible depression at the union of the nose and forehead. Its more arched forehead 
is comparatively broad, the space between the ears being greater than their height.· The ears 
are shorter, wider at the base, and more acute, and have, consequently, a more conical form, 
whilst the greater length of the hair, on the side of the neck of this wolf, makes them appear 
even shorter than they are. Its neck, covered with a ·bushy fur, appea~:s short and thick. Its 
legs are rather short, its feet broad, with thick toes, and its tail is bushy, li1.:e the brush of a 
fox. 

"The European wolf, on the contrary, has a coarser fur, with less of the soft wool intermixed 
with it. Its head is narrow, and tapers gradually to form the nose, which is produced on the 
same plane with the forehead. Its ears are higher, and somewhat nearer to each other ; their 
length exceeds the distance between the auditory opening and the eye. Its loins are more 
slender, its legs longer, feet narrower, and its tail is more thinly clothed with fur. 

''The shorter ears, broader forehead, and thicker muzzle of the American wolf, with the bushi
ness of the hair behind the cheek, give it a physiognomy more like the social visage of an Es
quimaux dog, than the sneaking aspect of an European wolf. :Buffon enumerates black, tawny 
gray, and white, as the colors exhibited by the fur of the European wolves. In the American 
northern wolves, the gray color predominates, and there is very little of the tawny hue. The 
general arrangement of the patch of color, is, however, nearly the same in both races." 

At the same time, however, he does not wish to be understovd as asserting morethan a per
manent difference of race, leaving it to future comparison to determine whether the distinctions 
are specific are not. It must be remembered, however, that his experience of wolves was chiefly 
with the northern races, which, in the more severe climate, would naturally be more densely and 
finely furred than European animals of the more southern latitudes accessible to him. 

It is difficult to occupy a middle ground between considering all our wolves as one species 
with many varieties, or making all these varieties into as many distinct species . Thus we have 
the pure white wolf of the Upper Missouri; the dusky blackish plumbeous wolf of the Mis
souri ; the entirely black wolf of Florida and the southern States, and the entirely red or 
rufous wolf of Texas. These vary, ·too, in shape as well as color, the more southern ones. 
appearing usually more slender, and standing higher on the legs, in consequence, perhaJ;>s, o,f 

14 L 
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the comparative shortness and compactness of the fur. The more usual variety of color, per
haps, is the gray, which is found all over North America to the Arctic regions, the others being 
more local in their distribution. 

. ;. 

The giant wolf of Townsend, as shown by the skull, is a wolf of enormous size, hut whether 
it is more than a huge wolf of the old species, I do not venture to say. As shown by the tabl(l., 
of measurements of skulls, however, it will be found surpassed in bulks by a Swedish specimen. 
received from the Academy of Sciences of · Stockholm, who also sent other skulls, equ~;~.lly -
marked with a strong median crest, but of less size. Until, therefore, the accumulation of 
specimens, by furnishing better means of comparison and detenuination shall indicate other, 
wise, I prefer to consider all the specimens before me as one species. Assuming that this i~ , 
distinct from the European wolf, (not yet proved,) I shall employ Dr. Richardson's provisional 
name of Canis occidentalis for the species, and give the varieties as .named by authors. -, 

I have before me no skins at all from the upper Missouri, and consequently am unable to verify.' ,. 
the description of Prince Maximilian, here subjoined to this article. A tolerably perfect speci- ; 
men from Oregon (1014) has a soft fur of considerable fullness ; the tail is bushy and large, 
The general color above is a yellowish gray, lightest on the back and shoulders. On the bac~ 
and upper part of the sides is a considerable mixture of black points to the hairs ; beneath, th~ · 
colors are ·of a uniform yellowish gray, without any bhck on the chin or throat. The bucca} 
membrane is black, but the hair around the mouth ~s whitish. There is very little black OJ,l -

the head; the muzzle is pale rusty. The tail above, is like the back; beneath, like the belly, 
but more brownish towards the end ; the extreme tip is dark brown, with a few whitish hair!} 
interspersed, as is usual in the wolves and foxes. The inside of the legs resembles the belly i~· 

color, the outside is similar, with light brownish points to the hair!!, producing a muddied ap; 
pearance. The anterior edge of the fore leg exhibits a slight indication of the usual wolf stripe. 
The ears are pale brownish yellow. ,, 

In this specimen much the longest hair is anteriorly between the shoulders. A short di~ 
tance behind the shoulders, the dors~;~.l hair is not much longer than on the sides. These hair~. 

are about 4! inches long, white at the base, and then black, then white, and tipped again with 
black. 

No. 1012 is much the largest in the collection. It agrees essentially with the one just d~ 
scribed, except that the ears are more dusky, and the alternation of grayish white and bl!j.p.k 
more distinct. There is no black visible on the throat or chin, nor any mark on the fore leg,~~ 
in most wolves. 

No. 1011 is rather smaller than the preceding, and differs in the greater ,amount and inten- _ 
6lity of the black on the ends of the hairs. In general appearance it presents a close resemblance 
to a specimen of Canis mexicanus of authors, from Sonora. There is a very considerable spri~~
ling of black on the head and neck, and the yellowish rusty of the ears exhibits a considerabfe 
number of black tips. There i.ll also a slight tendency towards ,a black collar on the lo}'f~i: 

throat, the tips of a few hairs :OOing black. This is much less so, however, than in the SoqRta 
specimen referred to. It is impossibLe to .ilay whether the chin is black, owing to the absenc~ ;of 
the lower jaw. 'l'he hairs around the lips are, however, black. There is an indication. of :the 
dark wolf mark on the fore leg. The long hairs are beautifully variegated with white and black, 
the longe~t measuring 5! inches. 

A large skin, No 1010, differs from the others in being generally of a darker cast, and •the 
ends of the soft hairs rather more ferruginous, a tinge of which is also seen at the endf '61f 
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tbe white annulations on the long hairs. The ears, differing from any skins T have examined, 
are chestnut colored, with blackish tips to some of the hairs, and the margins strcngly tinged 
with the same. The prevaling color of thi:l mmr.zle and fore part -of the head is black, with gray 
and brown hairs intermixed. The hair on the margin of the lips is not conspicuously darker, 
although there is a dusky shade in the chin and sides of the head, caused by occasional black 
tipped hairs. The hairs on the throat, too, have black tips and annulations, but there is no 
decidedly marked collar on the throat, There is a very conspicuous mark on the edge of the 
fore leg, extending from the shoulders to the carpus. 

The skins of the wolves, as decribed above, all vary more or less, as· will be seen from the 
description. One is without the stripe on the leg; the others exhibit it in a greater or less 
degree. No. 1010 has some of the characteristics given by _Townsend as belonging to his giant 
wolf, though the size falls far short of his specimen. None have the black lower jaw, nor the 
very appreciable color of the specimen referred to from Sonora, which may be the Canis nigri
rostris of authors. 

Measurements. 

Catalogue I Locality. · When I Whence obtained. I Original Head and Tail, · vert . Tail, with 
number. collected. 

I 
number. body. hairs. 

Inches. Inches. Inches. 

1014 Fort Dalles, 0. T ••• • •. 1855". Dr. Geo. Suckley •••••• 58 34 13 17~ 

1011 
______ dJ ______________ 

1855 _ ••••• do ••• _ ••••• _ •• _ •1 48 42 13 16~ 

1012 ~ ---···do .••••• ~c •••••• 1855 ---- •• do. __ ••• ___ ••• , -I 49 50 15 20 

1010 •••••• do •••••••••••••. Dec.1, 1854 •••••• do ••••••••••••.. , 47 43 15 19 
I ! 

Very little reliance, howe~er, is to be placed on the indications of measurements given above, 
the skins being all more or less stretched or distorted: 

In examining a large nu~ber of skulls ·of wolves from various localiti~s, I fail to find as yet 
any decided• indications of perman~nt specific· distinction. In investigations into the cranial 
characteristics of the Carnivora, the wolves especially, it must be borne in mind that the shape 
of the head varies very much in the same individual with increasing age and more decided lon
gitudinal crest. "Voung wolves. have the width of the head less than half its total length, 
while the adult may give a proportion of 56 to 100 between the sa01e measurements. In what 
is incontestibly the same species, too, there may be two sizes o{ head with precisely the same 
proportional development in other respects. This may be owing to sex or other causes. 

The broadest skulls before me are those of the white and the gray wolves of the Platte, 
presented by Captain Van Vliet and Dr. W. Hammond. These, however, are also the oldest. 
Thus, taking the length from the incisive alveoli to the back of the occipital condyle as 100 
parts, the width between outside of zygomas varies from 61 in the oldest to 56 in the 
youngest. Skulls of the same proportions otherwise vary in . the width of the muzzle. The 
following table well exhibits the measurements and proportions of a large number of wolves: 

•• i' ' 
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Measurement and comparison of the skulls of the large ~volves of America. 

., 
'f.§ ,om <>O' . :: = ~ .. .. ~., 

:'S!ce . .... 1/J tw rnai' 
"" ·~~~ ·~" 'i:1 " -~ 10 "-5 ·;>, .... -s I oe ·~ -g c I . ., 

0 0 0 

'3 c ~ .. ~ ~o So~S e3 .g .. 
No. Name. J,oeality. .>< ~.§§ 

.., .... ;]~§ ~9 j ~" "' ~~I ..... =gl7l ].~.o gj 0 ..,o gj <U . - as 
.g - "' - <>o .cOoS~ 

bl,~ ·c; §~ ~~ 
tD~::! ~ "" 10 ~]§ = "d " Ot!::"d ~'" ~ e " " .$ ..:I ..:I E'< E-o ~ 

lnche:J. Inche:J. 

884 White wolf------------ Platte river .. __ _ --- 10. 9. 5.44 1.00 • 90 • 54 . 60 

887 
____ do _____ , __________ _ , _____ do __________ 

9.75 8.90 5,44 1. 00 • 91 • 55 • 61 

1308 Q gray wolf._-_.--.---- .••••. do ______ ___ _ 10. 9. 10 5.33 1. 00 ,91 . 53 • 58 

1314 ____ do •• ------··------- Fort Kearney _____ 9.75 8. 85 5.28 1.00 .93 .55' .58+ 

1318 •..• do •••••• ••• ~------- .••••• do _________ ._ 9.71 9.00 5.38 1. 00 • 92 .55 • 60 

1315 
____ do _______________ __ 

Platte river------- 9. 8 9. 10 5.28 . 1. 00 . 92 . 54 • 58 -
888 White wolf ___ • _. __ • ___ .••••• do: •••••••.. 9. 8.60 4.91 1.00 .94 . 54 . 57 

1313 Gray wolf------------- .••••• do ••.•• _____ 9.25 8.50 1.00 • 91 ---------- .57+ 

1310 -- -- -- ----------------- Fort Kearney • ___ • 9.25 8.80 5.05 1. 00 . 95 .51 .57~ 

1317 ---- -------------------
______ do.,. _______ 8.75 8.35 4.75 1. 00 .95 . 54 • 56 

1309 -·--------------------- ______ do •••••••••• 8.80 8.30 4.76 1.00 I 
.94 • 54 .57+ 

1316 ----------------------- ••.••• do ••• , •• ____ 8.90 8.25 4.94 1. 00 . 92 .55 .60-

1311 ----------------------- ____ •• do •••••••••• 9. 8.40 5. 1.00 .93 • 55 ; 59+ 

885 Gray wolf------------- Platte river •• _ •••• 9. 15 8.45 4.40 1. 00 . 92 .48 .52 

11 ----------------------· Exploring expedit'n. 9. 50 . 8.80 5.04 1. 00 • 92 • 53 .57+ 

1194 Gray wolf ----------- -- FortRipley, Minn .. 9.90 9.50 5. 10 1. 00 • 95 . 51 .54 

1804 
--~-do _________________ Essex county, N. Y. 9. 8.65 4.96 1.00 • 96 .55 . .57 

998 
-----------~-----------

Hayes co., Texas ••• 10. 9.25 5. 1.00 • 92 . 50 . 54 

1380 
--------~--------------

Matamoras, Mex •• _ 8.75 8.25 4.60 1. 00 .94 . 52 . 55 

1379 ----------------------- Saltillo, Mex ...... 7.75 7. 55 4.05 1. 00 • 97 • 52 .54 
2193 ----------------------- Santa Cruz, Sonora. 8.50 8. 4. 57 - 1. 00 . 94 . 53 . 57 

1036 0 Sweden .. _--- _____ 9.30 8.90 5.08 1. 60 • 95 • 54 .57 

1037 -----------------------
•••• do ____________ 

9. 60• 9. 15 5.56 1.00 • 95 • 57 • t!O 

1035 ----------------------- ___ .do· .... __ ._. ___ 10.85 10. 5.78 1.00 • 92 .53 • 58 

910 
-----~---------~-------

Russia .. __ •• ____ •• 9.50 --------- 5.40 1. 00 ---------- • 56 ---------
------ Giant wolf of Townsend .• Oregon .•••••••••• 10.70 -------- 5.90 1. 00 ---------- . 55 ----------

The only specimen in the coli action equally old with the oldest of those from . the Platte is 
No. 1804, from Essex county, New York. This agrees very closely with No. 1311 from the 
Platte, and is only a little narrower, with rather more slender muzzle. The temporal crest is 
very strongly marked. 

A skull from Fort Ripley, (1194,) Minnesota, equally adult with any, has a narrower fore
head; it is of the same proportional width between the zygomata, if the distance from incisors 
to condyles be taken as the standard, but narrower in proportion to the total length. It may as 
well be stated here tha~ there is a considerable disproportion between the excess of the total 
length of the skull over the distance to the condyles, even in specimens otherwise similar. 

One specimen of gray wolf from the Platte (885) is much narrower, and has a longer muzzle 
than any other in the collection. Its width is but 0.48 of the total length, ..._or 0.52 of the 
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length to condyles. The one nearest to this is a large head, not very mature, from Hayes 
county, Texas, in which these proportions are 0.5Qc, and 0.54. A small wolf from Saltillo, 
(1379,) of about the same age or younger, is a little broader, compared with the total length, 
and about the same compared with the distance to the posterior edge of the co_ndyles. 

One of the most striking specimens before me is the one collected in Oregon by Mr. Peale, 
and described by him as Canis occidentalis. The skin has a good many characteristics of the 
Sonora" Canis mexicanus," the under jaw quite dusky, a decided collar of black tipped haifs 
in front of the shoulders, &c. The skull, too, is very similar, and of the same age, but is a 
good deal larger; both agree in standing hlgher, when laid flat on a table, than othere, owing 
partly to a higher ramus of the lower jaw, partly to the great~r height of the cranium. The 
elevation and swelling of the head juet behind the postorbital .processes in both is unusually 
great. It is to this Oregon specimen that Townsend refers as being the sa.rne with his giant 
wolf-Lupus gigas. There are certainly some very remarkable proporti6ns in the table of 
measurements given by Dr. Morton in Townsend's article on the gi~nt wolf, although they are 
not very different from those of the aq.~dt white wQlves of the Upper Missouri. A skull of a 
Swedish wolf (1035) is absolutely lo_nger than tn~t()£ the giant wolf, but rather narrower ; the 
breadth of forehead is ten inches. , In a'ft$t~~rspecimt;l.l! {l9!37) Jbe zygomatic diameter is 
greater than in the giant wolf, and the -foi-¢~(l1lle~~ure,Sl. 94,~ , _ Tllis .wonld b(' in the propor
tion of 2.15 inches to 2.40, if oft~ sameJ,e,pgt}l a,s th11<t,9ft}.!;gi~~t.wolf~ 

The Swedish and Russian wolves i'n:-~~.e\,P@ll~Gti()n ~re ev:.ei,y way;:as broad as those of the 
Upper Missouri, and in fact there i~~!J.O ~PtJrepi~\>l~, differynce .betwe~uNo. 1037 and the a.verage 
of white wolf skulls in the Smithsonian cellectioii:";}, - -

The skeletons of Missouri and Swedish;,.;volve~•, exhibit some interesting differences on com
parison, although lam unable to say whether these differences are constant and specific. No. 
1308 from the Platte is a little larger than 1036 from no'rthern Sweden, both being males. 
'Their skulls measure respectively 10 by 5.33J~,p.d 9.30 by 5.08, the proportions of transverse 
diameter to longitudinal being as 53 to 100 in on~, and- 54 to 100 in the other. The cervical 
vertebrm are about the same length; those of thew:t;runk, however, are considerably longer in 
the American wolf. The scapula is considerably Jarger in the American wolf; the cervix and 
articular surfaces, on the contrary, are decidedly s~aller and narrower. The humeri ~nd bones 
of the fore arm are of nearly the same length in both ; ,those of the American specimen, however, 
appreciably more slender, particularly the ulna. The pelves of the two specimens are in about 
the same proportions as the scapulm ; the femora are the same length, that of the Swedish 
specimen the stoutest, especially at the lower extremity. The-tibia of the Swedish wolf, however, 
is absolutely longer, and in every way larger than the Qther . . 

It thus appears from the above comparison that the long bones of the Swedish specimen are 
stouter and longer in every way, particularly the tibia. '2 The cervical vertebrffi appear to be 
larger and those of the trunk rather smaller. 

In conclusion, as already stated, I am not able to come to a decision as to the absolute num
ber of species of North American wolves. Of the exii>tence of varieties of color, and perhaps 
of form and internal structure, there is no doubt. The comp:uison of a large number of speci
mens from many lopalities, however, will be required to settle permanently all the questions 
connected with this subject. For the present I prefer to consider all as one species, and to 
assume this with good reason as distinct from some at least of the European wolves, if that 

continent possesses more than one. 



110 U. _8. ~· R. a. :EXP. AND SU.RV.ilYS-·"-ZOOLOGY-· GENERAL REPORT. 

Slnce the preceding article was written, a large amount of additional material has been 
received ?Y the Smithsonian Institution, from the western explorations of Lieutenant G. K. 
Warren and Lieutenant F. T. Bryan, embracing numerous specimens of skins, skeletons, and 
skulls. The time allowed for completing this report is, however, too short to permit me to re· 
examine the questions mooted above with the view of corning to a satisfactory conclusion. I 
can only say, in general terms, that these collections embrace specimens entirely of a yellowist 
white, all of a very large size, and giving indication of great age, and others varying through 
all intermediate stages to gray, with black tipped hairs, leaving no doubt as to their specific 
identity. Thus, No. 1856, from the Yellowstone, is everywhere of a yellowish white, the bases 
of the dorsal hairs, with a slightly brownish tinge, most conspicuous on the shoulders. There 
are a few much scattered black hairs, only visible on close examination. The fore leg exhibits 
no trace of the wolf mark. Two specimens from the south fork of the Platte agree with this 
one. 

In No. 1858 the general color is similar, with more black hairs, and a deeper brown on the 
bases of the dorsal hairs, detracting from the purity of the white. There are some black ha.ir$ 
on the upper side of the tail. No bands on the leg ; animal very old. 

In 1862, 1861, 1859, the prevalent tint above is of a dirty light-brownish rusty; decidedly 
rusty on the back of the head, neck, and ears; mixed with this are tufts of long hairs, white 
at base, then black, then white, and tipped with black. The tail is tipped with black. There 
is an indistinct dusky band down the anterior face of the fore leg; not so old as the preceding. 
No. 1868 from the North Fork of the Platte agrees with these. 

In No. 1860 the pelage is in excellent condition; the long hairs grown out all over the back, 
and concealing the basal fur. The prevailing color above is grayish white, waved with black, 

,.t1pping the hairs. On the sides, the under fur only is seen, of a light ferruginous. The upper 
parts and tip of the tail are black, the latter with some white hairs. Face gray, nape and 
region about the ears pale rusty, with some black. There is no band on the leg. 

No. 1857 is a young animal with deciduous teeth. It agrees with the last, but is of a less 
rusty tinge. The prevailing color above is a light ash gray, waved with black. There is a 
distinct dusky band down the fore legs. 

A skin of a wolf from Ohio, kindly loaned by Dr. Kirtland, agrees with No. 186"0, but is 
rather more rusty. 

The following is a translation of Prince Maximilian's remarks on the varying wolf of the 
Upper Missouri, as made in his Reise in das innere Nord-Amerika, II, 1841, 95. 

"Canis variabilis.-This wolf is distinguished from that of the eastern States (which resembles 
the European species) by the somewhat smaller size, shorter, thicker snout, somewhat shorter 
ears, and by the want of the dark stripe running down the legs in 0. lupus, of Europe; also ·by 
the color varying from the ordinary wolf's gray to pure white. In any troop of these animals, 

I 

one may see some that are entirely white and pale, some more mixed with gray, and others that 
are entirely gray. In the living animal the iris is whitish-gray, washed with yellowish, dotted 
with dark on the external border, and colored with yellowish-brown around the pupiL In a 
word, the iris is pale yellowish gray-brown, darker around the pupil. 

"Color of the gray variety of this wolj.-Around the eye, the cheeks, and sides of the snout, 
whitish; forehead mixed with gray; top of the nose pale reddish; the short truncated ears are 
pale grayish-yellow; upper parts of the animal are yellowish-gray, with decided black tips t0 
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the hairs; legs, belly, and)ower parts of the body, unmixed whitish. The dark-longitudinal 
stripe on the fore legs of a. lupus is not found in this species. 

Feet. Inches. Lines. 

Total length .••• - •• 7 •••••• , ••••• .• ••••• ,. • •••••• ••• • 5 •• _ •••••••• _ •••• 
Tail to end of hairs .•••••• _ .... , .,. ___ .-:: •••• ___ •• _______ ••• _ 

Tail to ensJ. of vertebrie •••••••••••••••••• • •••••••• ______ ; ___ _ 

Length of head •••••••••••• _ ••••••• ___ ....... ___ •••••••• ___ _ 

16 
12 . 

Q9 
Height of ear • ---.-.-- .• • •••••• ~................... • • • • • • • • 03 6 

Breadth of head between ears •• •• • • • • •• • • ••• • ••• • • • • • •••• •••• 03 6 

Length of upper canine •••••••••••••••• • •••••• ___ ••••••• _ •• __ 01 I 

Lower canine ••••••••••• - - •••••••••••••••••••••••••••• • ••••• _.. •••• 11 

"A specimen of this wolf, killed at. Fort Clark, and reducQd by hunger, weighed 58 pounds, 
and the penis bone was 411 7"' long. -

"The varying wolf brings forth four to nine young in April, in its burrow." 

List of specimens. 

I 

Catalog' e\ Correspond' g 
number. No. of skull. 

Age& 
sex. 

Locality. When 
collected. 

Whence obtained~ Original ~ ature o 
number. ~pecim'n 

Collected by-

1014 

1011 

1012 

1010 

1856 

1857 

1858 

1859 

1860 

1861 

1862 

1868 

1869 

1870 

! 
~---!-- . ,. 
1· ...... ~ .......... Fort Dalles, 0. T. i 185 Dr. Geo. Buckley. .. 58 Skin. ____ •••••• ____ •• __ 

'------------ •••••••••••• rlo·----·-·· i···'·------- •••••• do.......... 48 •• do •••. ----------------

------------------ .•••• • do •••••••• [--------···· ... do.......... 49 •• do .••••••••••••••••••• 

••••••••• _ •• _____ ••••• _. , do .••• • - .- , ; De.c. 1, 1854 ••• • • • ••• • • • ••• • • . 47 •• do •• ..••••••.•••••••••• 

------------ •••••• Yellowstoneriver.' 1856 Lt G; K. Warren •••••••••.• do •••• Dr. F. V.Hayden. 

------------------ ••• • •• do"·· :_: ··- •..• do •••••••••••. do ••••••••• ,-------- •• do •••••••••• do •••••••• 

------------ ------ •••••• do •••••• : .' •••. do ••••••.•••.• do"· ······-··-------- •• do •••••••••• 2o •••••••• 

------------------ .••.•• do •••••••••••• do ••• • •••••••• do •••.•••••• -- - ----- •• do •••••••••• do •••••••• 

~----------- ------ •••••• do ••••••• .l .... do •••••••••••• do •••••••••• -------- •• do •••• • ••••• dg _______ _ I . . 
'------· ----------- .••••• do •••••••••••• do •••••••••.• c.do •••••••••• -------- •• do •••••••••• do •••••••• 

------------------ •••••• do ••••••• _! •. •• do •••••••••••• do •••••••••• -------- •. do •••••••••• do •••••••• 
I 

2566 rJ North Platte riv.l Aug. 21, '56 Lt. F . T. Bryan.-- 290 •• do •••• Wm. S. Wood ••• 
I 

2561 (J Republican Fork : Sept . . 30 •••••••••• do.......... 365 Skin, in 
! 

of Platte. 
1 

alcohoi. ••••• do. ·--·-·" 

2568 (J .••••• do •••••••• i Oct. 2, 1856 ••••• -do.......... 368 -------- .••••• d'o ••••••.• 
! I 

CANIS OCCIDENTALIS, var. NUBILUS. 

Dusky Wolf. 

Canis nubilus, SAY, in Long's Exped. R. Mts-. I, 1823, 168. 
HARLAN, Fauna Amer. 1825, 84. 
li'IscHER, Synopsis, 1829, 183 . . 
DouGHTY's Cabinet Nat. Hist. II, 1832, 265; pla~e xxiii. 

Cu.-Color, light sooty, or plumbeous brown. 

The only perfect specimen of this wolf before me is rather small, and otherwise not in very 
good condition. It is about the size of a pointer dog. The muzzle is long and acute; the width 
between the eyes about one and three-quarter inches; the distance from muzzle to eyes, 
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three and a half inches ; the muzzle is naked and black. · The ears are of moderate size, scarcely 
so large as those of the prairie wolf, measuring three inches along the anterior edge. They are 
erect, pointed above, well covered with hair, except around the naked meatus. The feet are 
rather shorter in proportion than in the prairie wolf; as in all the dog family there are four toes 
each, with blunt stout claws on each foot, and on the fore foot a rudimentary thumb in addition, 
with a sharp:claw attached. The naked pads under the feet are of considerable extent. 

The tail is short, not more than half the length of body and neck, exclusive of head. It is 
quite full and tufted. 

The hairs on the body, generally, are of two kinds, a rather soft under fur, with long hairs 
interspersed. The same condition prevails in the tail where, however, the long hairs are 

slightly crimped or curled. 
The general aspect of this animal is of a dusky plumbeous, with cloudings of black a.nd shades 

of grayish on the sides of neck, shoulders, and back. The ears, head, and legs are almost black, 
with occasional grayish hairs. The sides of the neck and body and under parts are plumbeous 
gray, with a preponderance of dusky on the throat aud between the fore legs. 'fhe upper parts 
show cloudings of black, the amount increasing to the tail, which is black externally, with 
plumbeous gray showing through. 

The soft fur on the middle of the back is plumbeous brown, lighter anteriorly, and becoming 
paler towards the sides and on the belly. The long hairs which form a kind of mane between 
the shoulders, and are there five inches long, are grayish-white at the base, then dark brown, 
then again grayish-white and tipped with black. The basal white is concealed among the fur; 
the subterminal portion gives the grayish shades of color. On the tail the hairs are grayish

white from the base beyond the middle, and tipped with black. The hairs on the extreme tip 
of the tail are black throughout. 

The specimen described above is from Fort Union, Nebraska. A skin brought by Dr. Suckley 
from Puget' s Sound is almost precisely similar ; it is, however, larger, and with a greater pro· 
portion of black, this color on the long hairs encroaching on the cinereous or grayish portion, 
which is clearer than in the Fort Union skin. 

Dimensions of No. 46. 

Inches. 

From nose to root of tail.................... 36 

Tail to end ofvertebrre..... . .. . ......... .... 10 

Tail to end of hairs ••••••••••• _ ••• __ •• __ •• __ 13!-

The Steilacoom species must have been considerably larger, measuring a little ove-r three feet 
from the ears to the root of the tail. 

List of Specimens. 

I 
Catalogue Locality. When collected. 

I 
Whence obtained. Original Nature of specimen. 

number. number. 
I 

Fort Union, Nebraska .••••• 
I 

46 1850 
I A. Culbertson._ •••• ______ . Skin. ---------~-----------

1013 Steilacoom, W. T •••••••••. 1855 i Dr. Geo. Suckley, U.S. A .•• 66 •• do ••••••••••• --~-I 
· ·--- - ·--·---·- --··-·----- ·-



CANIS OCCIDENTALIS, var. MEXICANUS. 

· Jl"lxi~Jan ;LobQ :WQlf", 
Oani8 MrxW/.!nu!, GM.,,Syst. Nat. I, .1788, ,.71. 

. . . . .. SIIA~, Geri. Zool. I, 1800, 296. 

DESM. Mamm. I,·l820, '199. 

'FISCHER, Syn. 1829, 183. 

B,!!Ji.L.ulp~~~l\E• Pr. A. ;N'.c§c. Ph. V, -,Feb.1851, 11)7. 

SP, CH.-Varied with grey and blapk. Neck maned more th!tn•1lS)lal. ,A plack !)r dusky .QaP,d encil;clb:~g ~lw lll~le. A 
dusky stripe ~own tb,e ,foreJt')g~ 

For the description of a strongly marked specimen, (No. ~l~ B, collected at Santa Cru2<, So
nora,) of this variety, I would .refer to the report on the .zoology of .the UnitedStates and 
Mexican Boundary Survey. 

The following varieties of the large American wolf I have not had an opportunity of 
examining: 

CANIS ·OCCIDENTALIS, var. ATER. 

Black Wolf". 
Canis ly=, HARLAN, F. Am. ·1825, ·126. 

Oanis (Lupus) ater,lticH, F. B. A..I, 1829, '1:0. 

AJJD. & B.6.QI!. N. A •. Q1:1a:d .. U, 1&51, ,126 ; pl>lxvji. 

This wolf, which is entitelycblack in color, according to Audubon and Bachman, is found 
most abundantly in Floridft---<occasionally in Georgia and other southern States. It was for
merly common in Kentucky, and, according to Say, on the banks of the Missouri~ where, how
ever, it is now rarely seen. 

,QA+Sl,S . QGCIPE~TA,Lls, xa.r. RU:E:US. 

Red Wolf". 
Oanwlupus, var. rufus, Aun. & BAcH. N. A. Quad. II, 1851, 240; pl. lxxxii. ' 

According to the above .aut~10rity, this.is :the :lliq!lt common va-riety of wolf .in '11e~a.~: Its 
color is a mixed 1•ed and:b~aek.abG:ve, lighter beneath. 

'CANIS LA TRANS Sa . . , .. ·.··. , . ,·· ·" . y 

~~~~.ie . w:o~ .. «iJ,?ro~. 
Oa11iBl¢ram, ~AY, .in Long's :Exped. R. Mts. I, 1823, 16~. 

HARI,~, F. A: 1825, 83. 

FrscHER, Synopsis; l829, 183. 
Rrcll. F. B. A. I, 1829, :73; pl.,iv. 

DouGHTY's Cabinet Nat. Hist. I, 1830, 73; pl. ~ •. 

MAXIM. Reise, II, 1841, 96. 
Aun. & BAcH. N.A •. Qu~d, II, 1851, 15;0 ;.pl. lxxi. 

? Oanis ochropus, EscHSCHOLTz, Zool. Atlas, m, 1829, 1 ; -pl. xi. (California.) 

GRAY,,Zool.· Sulphur, 1844, 32 ;,pl. x. (California.) . 

Oanisf1'U8tror, Woo:PKOJ!SJil, fr, _A.._N. Sc, :PJ~. V, Q\)t.J~.I>Q,.H7,=IJ3, Y, :fr\lb. J~51, 157.-IB. Sitgreaves' Exped• 

Zllfii .& Col1,1rado B. 1853, 46. 
"Lyciscus ca)'oteis, R~.RM. S:rqm, Nat. Lib. :Qogs.'' 

This animal is interrnediatein_size .. between .the fo.~ ~:t:nd the wolf; ;resembling the former in 
sharpness of muzzle, the latt~r in f.orm and character .of .the -tail. It is a true wolf, however, 

15 L 
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in its entire osteological characteristics, or rather may be said to ·replace the jackals of the old 
world. 

In size, the prairie wolf, or coyote, considerably exceeds the North American foxes; although 
not much larger than the Oanis magellanicus of Chile. The muzzle, as stated, is as long, 
sharp pointed, and slender as in the red fox; the eyes moderately approximated. The ears are 
very large, triangular, erect, and coated with hair, except around the meatus, where they are 
nearly naked. The feet are moderately long and rather slender; the pads on their under 
surfaces large, naked, and black; five in number; beneath the carpal joint is another projecting 
naked callosity. There are but four digits to each foot; there is, however, a sharp claw, about 
two inches above the sole of the fore foot, placed on the inside, and attached to the rudiment of 
the thumb. The tail is less than half the length of the head and body; quite bushy, but 
tapering to a rather attenuated tip. 

The hair on the body is coarse and not very dense; there is an under fur, over]aid by straight 
stiff hairs. 

The prevailing colors of this species are a dull, yellowish grey on the back and sides, with a 
clouding of black, caused by the tips of the hairs being of this color. The under fur is light 
plumbeous at the base, the terminal and larger portion being pale rufous, lightest on the sides 
and the anterior of the back. The long hairs themselves are whitish at the base, then black~ 
then yellowish white, and then again black; the first annulus of bl~ck being longest, the 
others of about the same length. The under parts generally, with the insides of the thighs and 
axillre are dirty white. The central upper line of the muzzle is somewhat like the back, except 
towards the end, where it is dull rusty, as are the sides of the muzzle anterior to the eye. The 
convexity of the ear and its basal region behind are yellowish rufous, somewhat mixed with 
black points; the exterior of the limbs strongly tinged with light rufous, sometimes being very 
decidedly so; there is, however, an occasional mixture of black hairs, which, on the inner por
tion of the anterior face, on the fore arm and thigh, are condensed into an obsolete line or 
stripe. 

The tail resembles the corresponding regions of the back very much; the base of the fur is, 
however, darker, the tips less rufous, the long hairs less abruptly and distinctly annulated. 
There is a larger proportion of black on the terminal hairs, producing a decided tip of this ·. 
color. A few entirely white hairs in the tips represent the white tuft of the foxes. 

The specimen just described (667) is from Bodega, California, and was killed in February; 
it agrees essentially with another, (No. 1389,) from San Francisco. A summer specimen from 
Texas has a considerable proportion of yellowish rusty on the top of the head, and the whole of 
the legs are uniformly of this color except on the inner surfaces, which are rusty white. The 
anterior edge of the thigh lacks the dark line described, although that on the fore leg is quite . 
distinct. The ears are decidedly smaller. 

Dimensions of No. 66'7, (skin.) 

Nose to base of taiL •••••••••••••••••••••••••••• 
Tail to end of vertebrre ••••••••••••• __ • _________ _ 
Tail to end of hairs. ___ •••• ____ ••••• _. _________ _ 

Height of ears behind._ ••• ---------- ___ •• _____ •• 

Inches. 

38 

15 

17! 

3! 
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The specimen of this animal collected in the San Francisco mountains is about the bulk of 
the pointer dog. The muzzle is slender and pointed; the head narrow. The ears are very 
large, measuring four inches above the notch ; they are well covered with hairs, except around 
the meatus. The tail is unusually dense and bushy, much more so than in any coyote I have 
seen. 

The general color of this animal is a rusty grey, with shadings of black on the back and 
sides. The under parts are greyish white. 

A specimen collected by Dr. Woodhouse, on the Yampai river, has softer fur and less black 
on the back than some others.. -

With Dr. Woodhouse's original specimens before me, I cannot admit Canis frustror to the 
rank of a distinct species, whether it be distinct or not from the true Canis latrans. It i~, 
indeed, of small size, not . half that of the adult prairie wolf, but the skull is that of a very 
young animal. Not a single one ofthe permanent teeth has been cut, the dentition being 
entirely deciduous. (Incisors~=~• canines ~=~· molars ~~ = 28.) Compared with the skull of 
a young prairie wolf from the Upper Missouri, (No; 205,) there is no appreciable difference, 
except that the latter is a trifle smaller, and has rather a narrower muzzle~ The animal itself 
is in rather better pelage, showing, in two mounted specimens, an abundance of long stiff hairs 
on the body, rather a large proportion of black tips to the hairs of the back, and a considerable 
amount of black on the tip and sides of the tail. The ears are larger than in Dr. Suckley's 
specimen. If the adult an}mal never exceeded Dr. Woodhouse's specimens in size, occurring 
at the same time with other adults much larger, there would be good reason for considering it 
distinct. There is, however, absolutely no doubt, from comparison with the skin and skull of 
young prairie wolf No. 12b\, from the Upper Missouri, that when adult, the size of the specimens 
would not be appreciably less than that of the average of prairie ~olves, (Canis latrans.) 

I regret that no mature specimens of the prairie wolf from the upper Missouri have come 
under my observation, as I have, in consequence, had no opportunity of comparing them with 
the coyotes of California and Mexico. No appreciable difference can be detected in the descrip
tions of Maximilian. The description in Audubon and Bachman was taken from a Texas speci-

' men. The animal described by Richardson, from the plains of the Saskatchawan, appears to 
be smaller, with shorter ears. The colors are more grey also. . 

A very young prairie wolf, .collected by Dr. Suckley, west of Fort Union, (205,) has very 
few long hairs, the body being covered entirely by a soft woolly fur, rather finer than the under 
fur of the adults. The general color is a pale yellowish grey, tinged with rufous on the top of 
the head and on the muzzle. There is a slight sooty shade over the body, caused by black tips 
to the hairs, grizzled with greyish. The ears are shorter than in specimens collected by Dr. 
Woodhouse. 

After a careful examination of over twenty skulls of the prairie wolf of the Platte, with nearly 
as many from California, New Mexico) and Texas, I must candidly confess my inability to detect 
any very striking distinctive characteristics among them. By selecting a. single specimen from 
each series, it would be no difficult matter to establish specific differences between them, but in 
a large number from the same locality the distinctions disappear. In' the Platte skulls some 
are much broader than others) with shorter muzzle; there is also a great variation in the 
diameter between the orbits. The sectorial teeth in skulls of the same length differ in length 
sometimes by an eighth of an inch. The shape of the coronoid process varies exceedingly, as 
does, to some extent, the width of muzzle. Perhaps in .the skulls before me there is, in the 
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Platte specimens, on an average, a greater height of the zygoma anteriorly, a narrower forehead 
between the eyes, and a rather decided average superiority in the length and· width of the 
sectorial teeth'. Still specimens may be found not exceeding, in . this last respect, the Rocky: 
mountain a'nd California specimens, and all the other characters of these are reproduced in one 

or other of those from the Platte . 
.A fact, however, of some importance is, that in none of the Texas or California' spechn.ens are 

there any with sectorial teeth so large, or with zygomata so high, as' in a' :r:iui:riber of Platte 
skulls. It is possible that, with a difference of species, two or more may be found on the 
Platte and upper Missouri. Still these differences of condition do not admit of · any assorting 
into series; as even if several specimens agree in one point and disagree with allthe rest, a ·Iiew 
combination is required if a different character be selected as the test. 

Upon the whole I am inclined to think that the differences iri the skulls from' the Phi.tta are' 
due entirely to age, sex, and perhaps race. The young skull widens consideiably iii its lateral' 
dimensions, independently of the elevation of the median crest. The female preservasthrdugh· 
life more tha characters of the young skull as to proportions. Sometimes a small skull will 
indicate extreme age in the worn condition of the teeth, when not much more than· three'-fourths 
the size of another with teeth entirely perfect. 

A very immature skull of the prairie wolf, (1176,) from the upper Missouri, differs materially' 
from the adult. The most striking feature is the entire absence of the post-orbital process of the · 
frontal bone, without even a slight fossa to indicate its position. It would almost seem as if 
this were formed by the strong compression of the temporal region just behind a certain point 
in the orbit, and under the place of attachment of the muscles of the temples. 

There is no trace of any temporal, sagittal, or occipital ridge. The dried skin of the pa.late · 
shows the existence of ten transverse ridges of the soft palate. 

The teeth are entirely the deciduous ones and present the following formula: Incisors, 

~~; canines, ~=~; molars, :::::~ = 28. These are, as usual, much smaller than their successors~ · 
The incisors are shaped like their successors, the upper ones trilobed, the lower, bilobed; the ' 
outer upper incisors instead of having, as in the adult, no lobes at all, have a slight one on the -' 
inner edge and a small spur externally, about midway to the base. The upper canines ate 
very much more curved and hooked than their successors, without sharp ridges. The lower· 
incisor is likewise shorter and more curved than its successor, and when viewed from in front, 
exhibits a prominent angular spur on the inner anterior edge. The first upper molar is ve-iy' · 
low and obtuse with a tubercle behind. The second molar is shaped like the adult sectoriaF' 
tooth, except that the inner spur, with its pointed tubercle, is situated opposite the base of the ; 
middle lobe. There are also two additional tubercles, one at the base of the anterior trenchant' 
edge of the long pointed lobe of this· tooth, and another a little in advance and exterior to it at'' 
the anterior extremity of the tooth. The single tubercular molar resembles the first true or 
tubercular permanent molar, but is much simpler. There are the two external tubercles and" 
the two which are seen nearly in the centre of the permanent tooth, but these form the exterior' 
boundary instead of being enclosed as in the adult, by a wall which, commencing on th:Ef 
anterior wall of the tooth and passing down below the level of the anterior tubercles, comes ': 
gradually up on the inner side of the tooth, and constitutes a distinct compressed tubercle on· 
the interno-posterior corner. This wall is wanting entirely in the deciduous tooth .. The lower ' 
temporary sectorial is quite similar to the permanent one, except that the posterior edge of the·' 
middle lobe is nearly opposite to the centre of the tooth, instead of the posterior third; · . 
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The pregetit' skull is exactly ~imilar, except in being ' a.:little smaller, to that· of the specimen 
upon· which Dr; Woodhouse· founded his supposed diminutive· species of Coyote; under· tli.e tiaine 
of Canis frust'ror. 

The following table of measurements will illustrate the above tEltnarks~ In addition tcdhe' 
absolute dimensions, a column of proportion gives thE! width of the skull in terms of hundredths 
of the length froni the' a/nteri6r extremity of the boriy alveolus of the inci8ors to·the pbste'rior 
portion of the··occilJital condyles. 

Measurements and comparison of the skulls of prairie wolves. 

Length of skull taken: fiorii the anterior edge of the' alVeolar processes oHhe ihciSors'tO 'the most backward portibn of 
the condyles. 

Lower jaw measured from the anterior border of the incisive alveolar to the:posterior edge of condyle; 

No. of Locality. Sex. Length of Length of Width of 
skull. I ' lower jaw: skull. skUll. 

1327 Fort Kearny, Neb~---------- Female. 4; 90 . 72 s: 78 1. 00 3.69 .54 
1331 -~-----~do •••••• ~-----~---·- -~do •••• 5.08 • 78 6.50 1.00' 3.76 . 57 
1338 -------.do.-·-----.-- •• ------ •• do ••••. 5~ 15 .76 6.73 1. 00 3. 63 ' .53 
818 Fort Pierre, Neb .•• _ •• •-_____ •• do' ·--- 5. 13 .78 6. 56 1. 00 3.67 . 55 

1335 Fort Kearny, Neb .••• ______ ._ Male. __ 5.27 • 75 7.02 1. 00 3.82 .54 
1332 

________ do ___ _______ ________ 
Female. 5 10 . 75 6.77 1. 00 3.57 • 52 

1339 ________ do •• ,--------------- l'l!tale. __ 5: 28 • 76 6.93 1. 00 3. 62 • 52 
1340 ________ do---- - ------------- •• do •••. 5. 40 .76 7. 10 LOO 3.53 • 49 
1336 ________ do~----------------- Female. tf35 • 78 I 6;84 1. 00 3.75 . 54 
1326 

________ do __________________ 
•• dO~--- 5.06 • 75 6. 73 1. 00 3.62 .53 

1341 ••.••••• dO---·--·-----~----- Male ••• 5.29 .76 6.93 1! 00 3.56 .51 
1342 · --- __ •• do. __ .--- - ------•••• - Female. 5;70 • 77 7.34 1. 00 3. 93 .53 
1333 --------dO •••••••• -------•-- •. do ___ _ 5.08 .77 6.58 1. 00 3.42 • 52 
1329 ---··---do ••••• ------------- • • do ••.• 5. 12 . 77 6.58 1. 00 3.50 .53 
1334 

________ do __________________ 
•• do •••• 5.00 . 75 6. 60 1. 00 3.38 .51 

1328 --------dO--------"··------- •• do •••• 5.30 . 76 6.93 1. 00 3; 58 ' .51 
1337 -- - -----do~-----"-~"--"···-- ... do •••• 5i 16 .77 6'. 75 l; 00 3~ 4!) .51 
889 Grand Isle, Phitte river •• _ •• - c c.do ..... 4; 87 .72 6.49 1.00 3.30 ' . 50 

1330 Fort Kearny; Neb.~--"---·-·- •• do •••.• ·:- _4.90 • 76 6.50 I 1. 00 3.23 .49 
1218 SJ.n Diego, Cal. 7 --.--- -------· -------· 5. ,66 .78 7.20 1. oo_ 3.76 . 52 
999 Copper Mines, N. M~~---•---- -------- 5. 73 .77 7. 40 1. 00 3.62 .48 

LOOO --------do __________________ -------- 5.30 .74 6.85 1. 00 ------------ -- .... ---
1001 •••••••• do, ••••••• ~ ••••••. c. -------- 4.96 .76 6.50 1. 00 3.28 • 50 
975 Frontera, Texas ·- ___ _-_-___ -- __ -------- 5. 24' .74 6.77 1. 00 3.59 .52 

1916 Columbia• river •• ___ • ____ " ___ .................. 5.50 .-76 7. 20 1. 00 ........................... --------
1114 Eagle Pass~-- ... ------ .... ---- -------- .... · .......... · .. · .... ·..; .. -------- 6. 70 1. 00 3.7d • 55 
1019 Texas ••• ___ '" ________ •. ---- -------- ___ .................... -- ------ 6.50 1. 00 . 3.50 • 53 
1607 San Francisco Mountains, N.M. ______ ;.. . 

------------ -------- 6.60 1. 00 3.50 . 52 
2'98 --------do __________________ -------- 5.33 . 76 7.00 1. 00 3.64 . 52 

NoTE.-The second columns under each head gives the length or ~idth in terms of hundredths of the ·distance from inci
sive alveoli to the most posterio1' portiOn of'the :Occipital condyles. 



JJ8 U, S. P. R. R. E:x!P. A.ND SURVEYS-ZOOLOGY-GENERAL REPORT. 

A comparison of the only two skeletons of prairie wolf before @e gives the following results 
as the difference between the prairie wolf of the Platte (No. 1326) and the coyote of El Paso, 
Texas (1001.) The former is a larger and heavier animal, and is marked female, from three to 
:five years. The latter has no indication of age or sex. 

In the Platte skeleton the vertebrre are heavier, and their bodies much longer._ than in the 
other, thirteen dorsal and lumbar vertebrre of one corresponding in length to fourteen of the 
other. The long bones, too, of 1326 are much the stoutest and thickest; the humerus and 
femor are of nearly the same length, rather longer in 1326. The fore arm and tibia, however, 
of the Texas specimen are very appreciably longer than in 1326, the tibia of 1001 exceeding 
that of 1326 by nearly half an inch. The heads of these species measure respectively 6. 73 and 
6.50 inches. 

It thus appears that the Texan animal is relatively shorter, more delicately built, and with 
longer fore arm and leg. The vertebral formulre are as follows: 

1001.-C. 7; D. 13; L. 7; S. 3; C. 19; Texas. 
1326.-C. 7; D . 13; L. 7; S. 3; C. 20; Platte. 

The skull of No. IT's\ from the San Francisco mountains exhibits in a more marked degree 
the difference in breadth referred to above than any other, and it would really seem as if the 
coyotes of the central regions of North America, along the Southern Rocky Mountains, differed 
specifically from those of the Missouri, as indeed in a measure from those of California and 
Eastern Texas. Thus, on comparing the skull of No. 483 with one from the Platte, corres
ponding as nearly as possible with it in general characteristics, the least distance between the 

-orbits iil 1.44 of an inch instead of 1.28, the latter being much the greatest width of any of 
25 Missouri skulls ; in these the more usual distance is from one inch to l -f-0 • The distance 
between the points of the orbital process in the skull of 483 is two inches ; fully half an inch 
greater than in most of the Missouri skulls. The skull between the orbits is nearly plane, with 
a slight depression towards the centre. The lower jaw is more undulating in its lower outline, 
and is narrower just back of the molars. 

There are no characteristic differences in the teeth ; the third lower premolar lacks a smal1 
lobe on the middle of the posterior edge seen in the other skull. The upper sectorial is rather 
shorter and wider anteriorly. These differences, however, may be readily noticed in skulls 
from the same locality. 

Upon the whole, I :find, then, that specimens from the vicinity of the Rocky Mountains differ 
very appreciably in the skull and skeleton from those of the Upper Missouri; the one having 
a broader and :flatter forehead, more slender bones and longer fore arm and tibia) the other 
having a greater depression in the middle of the interorbital space, less width between orbits 
and orbital processes, and larger sectorial tooth. Whether external differences exist can only 
be determined by more specimens. A specimen from Eagle Pass, Texas, has shorter ears and_ 

·brighter colored legs than any othet· ; its skull is intermediate in width and :flatness of inter
orbital region between the Rocky Mountain and Missouri specimens. The Canis frustror of Dr. 
Woodhouse is a very young animal, two specimens of which differ very appreciably from each 
other. Specimens from any given locality differ in amount of black on the body, size of the 
tail, general color, softness of fur, width of skull, and of interorbital space. 

If a name be appropriate for any specimens as distinct from C. latrans, it is most applicable 
to the El Paso, Coppermines and San Francisco mountain ones. The name of C. ochropus will 
not answer, as they differ from California coast specimens as much as from those of the Missouri. 
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Should adult specimens from the locality of Oanisfr1UJtror agree with them, then this name 
may be selected. It is possible that this specimen ~ay belong to a Mexican species, which 
extends into the Territories of the United States only along the central table land and moun
tain range. The description by Wagner of a Mexican specimen will answer, in the absence of 
notes on the skeleton, for Oanis latrans in general. What the Lyciscus cayotis or Mexican 
coyote of Hamilton Smith may be I am not at present able to say. 

Since the preceding article was writt~n, additional specimens have been received without 
shedding much more light on the subject of the number of species of prairie or coyote wolves. 
Some of these from the Upper Missouri agree very well with those described. ·One collected in 
the Mesilla valley has a very full and long tail, larger than in niost others. I have not time 
now to remove the skull and ascertain how far it agrees with the others described from the same 
vicinity. Its character of densely and fully furred-tail and general color approximate it closely 
to the specimen from the S~n Francisco mountains, No. 483, and substantiate still more the 
remarks made above on the possible existence of a coyote in the Rocky mountain region, speci-
fically distinct both from that of the Upper Missouri and of the Pacific coast. . 

The following detailed description of a fresh specimen of Oanislatrans from the Upper Mis
souri, by Maximilian, taken from his Reise in das innere Nord Amerika, II, 1841, 96, ~ill he 
read with interest. 

Oanis latrans.-The prairie wolf in size and shape occupies a position exactly intermediate 
between the wolf and fox, in dentition, however, agreeing more closely with the wolf, inas
much as the front teeth are lapped on either side. The shape is wolf-like, the neck short and 
thick, the body thick; the head, however, is smaller and somewhat more like that of the fox. 
The tail ·is short and thick, as in the wolf, the legs tolerably high; the snout longer and more 
pointed than in the wolf; the ear is tolerably pointed, strong, firm, and shaped as in the wolf. 

The head is broad above, the end of the nose blaclr and moist, the internal ear well haired, 
the whiskers long and l:llack; other similar long hairs are implanted above the eye and behind 
the corner of the mouth; the tail hangs down as far as the heel joint, and with tll.e points· of 
the hair reaches over half the heel. 

Oolor.-The entire animal is o( a dirty greyish yellow; reddish yellow on the ears-and top 
of the nose, with black tips to the hairs on the neck, back, tip, and upper surface of the tail, 
and of the sides of the neck and limbs, bright rusty yellow, or rusty reddish. Lower parts and 
inner side of the limbs whitish. Ears 'rusty yellow, with scattered black tips to the hairs; 
internally whitish. Forehead and. region about the eye pale greyish brown, with whitish tips 
to the hairs. Edge of upper jaw whitish; lower jaw margined externally with blackish, else
where whitish. 

The hairs on the upper parts of the body are 4! inches long; close, ash grey at the root, then 
yellowish red for two-th~rds the length, then with a blackish brown space, then whitish, and 
finally tipped with black. Hairs on the sides li inches long. In many individuals the rust 
color is entirely wanting, and a whitish grey predominates. The pupil is round, the iris is 
greyish yellow .. 



Total length ____ .----------------------------------
Tail to tip of hairs.---------------------·-----------• 

.. Tail to .tip of vertebrro ------------ - -----------------

Length of head.--"-----~---,,.--.--------- •---.-- .• --

Inches. 

43 

14 

11 
.,7 

.}leight.of ear. above the (frown.~--------~--.---------- ,3 

Greatest breadth ofear.---------·----------•---"---•• 2 

Length of upper canine -- _.- ---------------.- ••••• - .... - •- •• - -- ~ 

.Bone of the penis ••• -.------.--- •• -------.----------- 2 

Lines. 

7 

. 2 

3 
9 

1:1 

.5 

8! 
3t 

The prairie wolf brings forth its young in its .burrows in April, sometimes as many aa ten in 
number. Its voice is a bark, like that of the domestic dog. 

List of· specimens . 
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.667 2199 -- - --- Bo(l.e~a, California _______ Feb., ' 18.5~ Lt. W.P. Trowbridge. Skin ••• -- - --~ T . .A.. Szabo-"·· 

.1?&9 .sa.n Francisco, California. ••• --.- . ---.- --.----.do.-------- ••• do ••• . • -.----- - •• -.-..- -.--.------------ .. .... .... ... 
·' 

483 2198 .Sa.n Francisco mountains, ------~----- Lt . .A.. W. :Whipple-- • • do •••• ------ Dr.O~B.Kennerly. 
New Mexico. .A.. Schott __ •• __ 

128 1114 Eagle Pass, Texas •••••••• .A.~ril, 1852 Major W. H. Emory_ ~~do •••• ------ ------do _______ _ 

1712 '· Q Mesilla Valley, N. M. ---- Jan., 1856 Capt. J. Pope-"----" •• do.... 174 ----------------

1713 if · ----------d.o ••••••••••... Jan. 22, .'56 --------dO------------------ ·175 ----------------

1834 ---·-- ------ Fort Pierre, Nebraska..... 1856. Lt. G. K. 'Wtll.P'Il!l--- " .-.--.-.·-" ------ pr. F. V.Ha.yden. 
~71~ ---•.-- ---·-- .,.- ---- - ---·-do ____________ - ----------- -----~--9.0 ••••.• :.. 7.- ~ ~~- - ·---: ------ ______ dp .. ____ __ _ 

1713 -·---- --•--• ----------dO----•------- --•·-------•- •·•·--·-dO-.--.------- ------•· ------ ----·c.9.0 •••••••• 
1863 ----------------------do ____________ ------------ --------dO---------- ·--------. ------ -----~do _______ _ 

1524 . - ••• _ •• _ -- _ 'Upper .Misso,urL- -- _ -.--·-- -------.-- ___ • __ -- •• ,d,o ••• ____ • _____ • __ -.-, --- ••• ------~0--- ____ _ 
1823 ------ ------ Mouth of Vermilion----- Oct. 25, '56 ________ do __________ - - --"-- .: -·---- -~---~do _______ _ 

205 1176 ------ Bois de Sioux, Nebraska.. 1853. Gov. I . I. Stevens ••• Skin ••• _____ :, Dr. Geo. Suckley. 

2340 ------ ------ Fort Riley, Kansas-----~ Feb., 1857 Dr. W . .A.. Hammond • ---- -- -' ·---•- - ---------------

2341 ----------------------dO------------ •••• do______ and L. de Vesey ••• -------------.,;. ----------------
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SuB-FAMILY VULPINAE. 

Pupil of the eye elliptical. Head sleilder. Upper incisors scarcely lobed. Post-orbital process of the front11-l bone bent but 
little downwards, the anterior edge turned up ; a longitudinal shallow ,pit or indentation at its base. 

It is in this group of the Oanida.e that we find the animals known in North America and the 
Old World as foxes, several species of which belong to this continent. Among these there 
are several very,. distinct types, with one or more species in each. In the one, the tail is uni
formly bushy all round, composed of long hairs mixed in among the short fur, in nearly uni
form proportion. The skull is more or less wolf-like in shape; the temporal crests generally 
approaching each other and nearly coalescing as far forward as the parieto-frontal suture or 
farther. The muzzle is long, and the centre of the bony orbit falls about opposite the middle 
of the axial line of the head. To this group the name of Vulpes should be applied. 

In the other section, illustrated by the gray fox of North America, the temporal crests never 
approach each other, but are separated on the parieto-frontal suture by a space of nearly an 
inch. The muzzle is very short, though pointed; the centre of the bony orbit anterior to the 
middle of the axial line. The most striking feature, however, is in the tail, which, instead of 
being uniformly bushy, as in the red fox, exhibits, on close e~amination, a concealed erect mane 
of stiff hairs along the upper line, unmixed with fur at all, on each side of which the rest of 
the hair is arranged, falling down on the sides in a manner quite different from what it is in 
the red fox. To this group, if of generic value, may be applied the name of mane-tailed foxes. 
The following diagnosis will serve to show the points of contrast more clearly; 

A. Tail with soft fur ~nd long hair, uniformly mixed. Muzzle long. Temporal crests 
coming nearly in contact.-VuLPES. 

B. Tail with a concealed mane of stiff hairs, without any soft fur intermixed. Muzzle short. 
Temporal crests always widely separated. A supplementary tubercle on the lower sectorial. 
The under jaw with an angularemargination below.-UROCYON. 

In order to illustrate more fully the detailed descriptions of the skulls of the different Ameri
can fo:;es, and the comparison of_the European V. vulgaris with its allied American species, I 
have prepared several comparative tables of measurements and proportions, which may not be 
without interest. I need hardly repeat here what I have already statid, that all these statistics 
are entirely original, and, like the descriptions of the animals themselves, based on the exami
nation of speci:rp.ens in the Smithsonian collection, unless when stated expressly otherwise. 

16L 
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TABLE A.-Comparative measurements of the skulls of the different .American andEuropeanfoxes. 

~"' 

I 
g, '- " "'" 

0 ... 
"" .... "' " "''" .. " . 
m·g I 

., g; Egj 

= "' _.s 
t~ 

! " "~ o ·~ 
Current Name. Sex & Locality. "'JS ..,; ~ .. ... ~ .gu 
nuiD.ber. age. ~;m 0" .. ~= "'"' "'"' 

" "~" "lS -~~ 
~ g~~ -s ~ ~" 

~ 
cod .... = gj"' ~~ 0 

~ QO(.), " E-< =: ...:l 

VULPICS. Ins. 100ths. ins. 100ths. I Ins: 100ths. Ins, 100ths. Ins. 100ths. 

1325 Vulpes macrourus- - Q Fort Kearney------- 5. 76 1. 00 5 .. 60 . 97 ·2. 82 .48 1. 60 • 27 . 84 .14 
I 

t&H •• • . dO---------- (J Fort Dalles __ •• - •• _- 5.70 1. 00 5.45 . 95 •2. 83 .49 1. 62 .-28 . 77 .13 

678 V pes fulVU3 .•••• (J Carlisle, Pa --------- 5.56 1. 00 5.43 .. . 97 !2.!l2 • 52 1. 55 . 2.7 . 89 .16 
I 

\W ••.. do •••••••••• ------ Middleboro', Mass _ •. ... --- ------ ... ...... -... ........... ,2. 87 ------ ... --- ------ . 83 --·---@~ 
I 

1212 ___ .do. ____ --.-- ............... Cleveland, Ohio _. _ .. 5.47 1. 00 5. 19 . 94 ;2. 83 . 51 1. 58 . 28 . 85 .15 
i ' 

768 •••• do •••••••••• ............. - Carlisle, Pa --------- 5.17 1. 00 5.00 • 96 12.71 . 52 1. 50 . 29 . 82 .15 

767 ••.• dO---------- ------ •••••• dO------------ 5.40 1.00 5.27 . 97 :2. 90 • 53 1. 59 . 29 . 87 .16 

683 .•.. dO---------- ............... _--- •• do.---- ..... --. 5.50 1. 00 5.36 . 97 12.91 • 52 1. 60 . 29 . 82 .14 

662 •••. do .......... ............. - •..... do ____________ 5.45 1. 00 5.24 • 96 12.83 . . 51 1. 53 • 28 . 85 .15 

810 •••. do •.•••.•••• ------ •••••• do.----------- 5.43 1. 00 5. 23 . 96 12. 96 . 54 1. 65 • 30 . 89 .16 

Essex county, N.Y ... 
I 

t£56 ••.• do __________ ................ 5.43 1. 00 5.28 . 97 :2. 88 . 52 1. 60 • 29 . 87 .16 
Olr I 

1038 Vulp63 vulgaris .• _. .............. Sweden------------- 5.62 1. 00 5.43 .96 13. 06 . 54 1. 60 • 28 . 94 .16 

868 ___ .do._. _. ___ •• ................. Nurnburg ---------- 5.57 1. 00 5. 37 . 96 13.12 . 5.6 1. 62 • 29 . 96 .17 
I . 

790 - ... do ........ -- -- ..... -.. England.--_.- •• -- .. 5.57 1.00 5,35 . 96 13.01 . 54 1. 55 . 27 • 96 .17 

870 • _ •• do .. _ •.• ___ -- ------ Nurnburg ---- ------ 5.38 1. 00 5.28 . 99 3. 06 • 56 1. 58 • 29 • 87 . 16 

869 _ ... do .... __ ---- ............. ... _ •• do ______ -- •• -.- 5.55 1. 00 5.32 • 96 13.06 • 55 1. 60 • 28 . 94 . 16 

1030 Vulpes lagopus _ • __ Lapland------------ 5.05 1. 00 4.88 • 96 I .54 1. 53 . . 30 . 91 . 18 ................. -2.75 

1040 
____ do _________ _ 

ST .......... .••..• dO------------ 5. 17 1. 00 5.05 • 97 12.80 .54 1. 59 • 30 • 88 ' .17 

1347 Vulpes velox .. _ ••• Q Platte river-----·--- 4.35 1. 00 4.31 . 96 I .54 1. 36 . 31 ~ 70 .16 .2. 38 

1348 
•••• do _________ _ (J .••••• do~----------- 4. 16 1. 00 4. 10 • 96 12.36 - . 56 1. 32 .30 . 64 .15 

1344 •••• dO---------- Q . _ • ••• do •• ---------. 4.25 1. 00 4.23 . 99 2. 42 . 56 1. 34 . . 31 . 67 .15 

1343 •••• dO---- - ----- Q 
______ do ____________ 

4.38 1. 00 4.32 •. 99 2.50 • 57 1. 35 . 30 . 75 .17 

1345 
••.• do __________ (J 

.••.•• do ____________ 
4.fl6 1.00 4.44 . 99 2.46 • 55 1. 35 . 30 . 69 .15 

1346 •••• do __________ ------ .••••• dO------------ 4.32 1. 00 4.32 1. 00 1 ---~ ........ --- 1. 33, • 30 . 72 .16 

951 .... do .. ____ • ___ ................ Fort Union--------- ---- ------ ------ -...... -- i2. 70 .. ----- ....... ------- . 78 ............ 

UROOYON. 

771 Vulpes virginianus .. ... .. --- .. Perry county, Pa ..... 4.72 1. 00 4.62 . 97 2. 56 .54 1. 43 • 30 . 78 .16 

96~ .... do ..... -----· Q Washington. __ •• __ •. 4.68 1. 00 4.66 • 99 2. 60 . 55 1. 43 • 30 • 72 .15 

974 - ... do •••• ______ (J • ---- . do •••• -------- 4.66 1. 00 4.55 • 97 2. 53 . • 54 1. 42 • 30 . 77 .16 

845 
••.. do __________ ------ Carlisle, Pa.; young 4.48 1. 00 4.32 . 96 2.37 • 52 1. ~5 • 32 .76 .16 

teeth not a.ll shed. 

671 
•••• do __________ ------ White Sulphur, Va.; 4.72 1. 00 4.60 . 97 2.65 • 56 1. 41 • 29 .78 .i6 

very old. 

1175 ----dO-------- - - --- ..... - Rio Grande, Texas--- 4. 59 1. 00 4.47 . 97 2. 57 • 56 1. 37 . 30 .70 .15 

HH Vulpes littorali.s • •• ------ San Miguel, (adult) .. . 3. 86 1. 00 -.... -..... ------ 2.07 . 53 1. 19 . 30 . 61 . .15 
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TABLE B.~Detailed measurements in full of one typicalsk~ll each of five species of American -and . 
European foxes. 

Vulp.macrourus. V. fulvus. J, V. vulgaris. 868, v. lagopus. V. Telox. 1345, 

Q~ 1325. Carlisle, 6f8. Nurnberg. 1040, Lapland. J. 

Inches. lOOthS total Inches. I OOths total Inches. lOOths total Inches. lOOths total Inches. lOOths total 
length. ~ length. length. length. length. 

r 

Total length •••••• ---_ •• -·---- _____ 5.70 1. 00 5.56 1. 00 5.57 1. 00 5.17 1. 00 4.46 1. 00 

Intermaxillary to condyle ----"---·-- 5.60 • 98 5.43 • 97 5.37 • 96 5.05 • 97 4.44 . 99 
Greatest width __ ----·---- ______ ••• _ 2. 82 .49 2.92 • 52 3.12 . 56 2.80 • 54 2.46 .55 

Height above basi-occipital • _ .... ___ 1. 60 . 28 1. 55' . 27 1. 62 • 29 1. 59 . 30 I. 35 • 30 

Distance between orbits ___ ••••• _ ••• 1. 00 .17 1. 08 .19 1.11 . 20 1. 13 . 21 • 92 . 20 

Distance between points of orbital -- .... -- . i. 00 I. 42 -------- 1. 49 • 26 I. 41 • 27 1.19 . 26 

processes. 

Nasal bonelil, length •••• ----------- 2. 13 • 37 . 2.21 • 39 2.16 • 38 1. 81 • 35 1. 67 • 35 

Nasal bones, ·width before.-----····- • 41 • 07 • 49 • 09 .50 . 09 . 37 . 07 .34, • 07 

Narrowest part of muZzle behind ca- . 84, .14 • 89 .16 • 96 •17 .88 • 17 . 69 .15 

nines. 

Upper inciso:rs, from front j;o molars._ • 88 . 15 .92 .17 .94 . 61 . 80 .15 • 69 .15 

Upper incisors, from front to -hinder 3.00 • 52 2.87 . 51 2.91 . 52 2.65 .51 2.42 ,54, 

margin of palate. ' 

Upper · incisors, width between ex- • 66 .12 • 66 .11 .55 • 09 ............. -------- . 50 .11 

ternal edges. 

Upper molars, length tal!. en together_ 2.20 ,. • 38 2. 01 . 36 1. 96 . 35 1. 94 • 37 1. 76 . 39 

Upper molars, least distance between. . 56 .10 ------ ................. . 63 .11 .57 .11 . 46 . 10 

Intermaxillary to end of nasals,... •••• 2.78 • 49 2.70 .48 2.75 .49 ·. 2.36 . 46 2.08 .46 

Intermaxiliary to commencement of 2. 51 .44 2.42 .43 2.35 .42 2.28 .44 1. 91 .42 
orbit. 

From line connecting points of orbital 2. 70 .45 2.44 .43 2.93 ,45 2.32 .45 2.04 .45 

processes t<;> occiput. 

From do. to end of nalilals. ---------- 2.78 .49 2.75 • 48 2.78 .49 2.50 • 48 2.23 .50 

From do. to end of intermaxillary.·--. 3.34 . 58 3.38 • 60 . 3. 28 . 58 3.07 • 59 2.72 . 61 
-. 

Lower jaw, length, (exclusive incisors). 4.46 . 78 4.02 • 72 4.07 • 73 3. 80 • 73 3.34 .74 

Lower jaw, height •• __ •••• _----_. __ 1. 50 • 26 1. 48 • 26 1.40 • 25 I. 36 • 26 I. 21 • 27 

' 

VULPES FULVUS. 

Common A.lnerican Fox. 

Variety A. FULVUS, Red Fox. 

Ctmis .fulvm, DE sM. I, 1820, 203. (Based on the Renard de Virginie of Palisot de Beauvois, in Bull. Soc. Philem.) 

"Cuv. Diet. des Sc. Nat. VIII, 568." 

HARLAN, F. Am. 1825, 89. 
~· G~nMAN, Am .. N.H. 1,-286. 

GRIFF. Cuv. V,.1827, 150. 
DouGHTY'• Cab. N.H. I, 183.0, 25 ;-pl. iii. (Very pool:' figure.) 
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? Vulpes fulvus, RicH. F . B. A. I, 1829, 91 . 
· Fx&CHER, Syn. 1829, 191. • 

DEKAY, N.Y. Zool. I, 1842, 44; pl. vii, f. 1 
Aun. & BAcH. N. A. Quad. II, 1851, 263; pl. lxxxvii. 

Cani.~ vulpes, var. J pennsylvanicus, Bonn. Elench. Anim. I, 1784, 96 .. (Pennsylvania Brant Fox of Pennant.) 

Canis (Vulpes) vulgaris, var. fulvus, WAGNER, Suppl. Schreber, 11, 1841, 413. 

Var. B. DECUSSATUS, Cross Fox. 

Canis decussatus, ("Geoffr. Mus. Par.") DEsM. Mam. I, 1820, 20i 
"SABINE in Franklin's Jour. 656." 
HARLAN, F. Am. 1825, 88. 
GRIFF. Cuy. V,_1827, 149, 

Canis fulvus, var. {1 decussatus, RicH. F, B. A. I, 1829, 93. 
"Gardens & Menag. Zoo!. Soc. I, 221." 
WAGNER's Suppl. Schreb. II, 1841, 414. 

Vulpes fulvus, var. decussatus, Aun. & BAcH. N. A. Quad. I, 1849, 45 . . 

Var. C. ARGENTATus, Silver Fox, Black Fox. 

Canis argentatus, SuAw, Gen. Zool. I, 1800, 325. 
DE sM. Mam. I, 1820, 203. 

"SABINE in Franklin's Narr. 657." 
HARLAN, F. A. i 825, 88: 
GRIFF. Cuv. V, 1827, 148. 
F. Cuv. Suppl. Buff. 1, Mamm. 1831, 189. 

Canis fulvus, var. r argentatus, RicH. F. B. A. I, 1829, 94. 
WAGNER, Suppl. Schreb. II, 184l, 414. 

Vulpes firlvus, var. argentatus, Aun. & BAcH. N. A. Quad. III, 1853, 70; pl. cxvi. 

Renard argente, ST. HIL. & Cuv. Hist. des Mamm. II, 1819. (Plateaud text not paged.) 

SP. Cn.-Hair long, silky, and soft. Tail very full; composed of an under fur with long hairs distributed uniformly among 
it. Distance, in red variety, between hairs, 6 ~ inches. Tail with a white tip ; feet and ears black. 

Variety FULvus-.-Reddish yellow; back behind, grizzled with .grayish. Throat and narrow line on the belly, w~ite. Ears 
behind and tips of caudal hairs, (except terminal brush,) black. 

Variety nEcussATus.-Muzzle and under parts, with legs, black. · Tail blacker than in the other varietY., A dark band be
tween the shoulders, crossed by another over the shoulders. 

Variety ARGENTAT1fs.-Entirely black, except on the posterior· part of the back, where the hairs are annulated with gray; 

this occasionally wanting. Tail tipped with white. 

The body of this species appears fuller than that of the gray fo~x, (Vulpes virginianus,) 
although this is owing .chiefly to the longer fur. The muzzle, as in the foxes generally, is 
sharp and attenuated. The ears are large and pointed, exceeding in size those of the gray fox; 
they are densely coated on both sides with fine hair, longest and coarsest on the concavity of 
the ear, and wanting immediately about the meatus. 

The legs are longer and larger than those of _ the gray fox. The under surfaces of the feet 
are densely coated with long soft hair) much fuller and closer than in the gray fox. There are 
four toes on the fore foot, with a concealed rudiment of a thumb, having a claw attached, and 
placed higher upon the foot ; the hind leg has four toes only. There is a small naked pad unde-r 
each toe and on the ball of the feet, making five for each foot; on the fore leg is an additional ' 
small padJ concealed by the fur, and placed under the wrist. The pads, generally) are decidedly 
smaller and more covered up by hair than in the gray fox, and sometimes almost entirely con-
oo~~. ' 
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The tail is very full and large, rather smaller at base, and towards the end tapering into a 
conical tip. Its structure is entirely different from that of the gray fox in being uniform 
throughout, the hairs standing> out almost directly perpendicular to the vertebrre, with a slightly 
backward direction. There .are long hairs interspersed among the softer fur, but these are 
scarcely different in diameter and chara?ter from the under fur. In Vulpes virginianus, on the 
contrary, there is a great predominance of stiff bristly hairs, concealing the under fur; and 
along the dorsal line of the tail .these hairs are aggregated into a concealed mane, to the exclu
sion of the other fur; The general direction of the hairs on the tail is ~:~,.lao backwards, and the 
tail itself is much less full and bushy. · 

The same difference of · hair on the tail is seen_ on the rest of the body. There is a long silky 
hair forming the exterior coat, beneath which is the shorter under fur. This, however, is not 
entirely concealed, but appears. occasionally between the other. · In the gray fox, on the con
trary, the long hair is stiff a:rid· close set, and covers the under fur entirely. 

The long hairs on the _ back measure .about two and a half inches ; the longest ones of the 
tai13 or 3!. 

This fox exhibits three distinct types of coloration, which will be separately described. In 
the first one, the-prevailing . color is a bright reddish·. chestnut ; in the second, there is a dark 
cross on the back, the sides being yellowish ; in the third, the colors are almost uniform black. 
These are known respectively as the red, c~oss, and black foxes. . 

Red variety.-The prevailing colors in this variety are a bright, clear, yellowish rufous, 
darkest on the fore part of the ba.ck and shoulders, where the color Has a rich purplish tinge. 
The top of the head and the buttocks, including the posterior half of the back, are coarsely 
and conspicuously' grizzled with pale reddish white, caused by broad subterminal annulations 
and tips of this ·color on the reddish hairs. On the rest of the body the colors are quite 
uniform. The under parts are much like the sides; there is a very narrow line of dull white 
on the belly, which posteriorly between the legs is more extended, and is seen on the inside of 
the thighs. The lower half of the face, the inside of the ears, the chin~ throat and space 
between the fore legs are white, interrupted by a band of reddish on the hinder part of the 
throat, and an indistinct line of dusky down the ce11tre of the chin. There is also a dusky 
shade along the' tips and around the jusertions of the whiskers. The convexity of the ears is 
entin)ly of a uniform glossy black, as are also the feet'; from the carpal and tarsal joints·, this 
same color extending up the fore arm and leg, especially on the outer surface. The posterior 
line of the feet, however, and the other portions of the legs not already mentioned, are of a 
chestnut red, slightly varied here and there. 

The general color of the tail is a yellowish red, somewhat paler beneath, and with a whitish 
tip. Nearly all the hairs are, however, largely tipped with black, causing this color greatly to 
predominate. 

As already stated, the long hairs of the body exhibit no sudden variations of color) except on the 
posterior half of the back, where the central- portion is whitish, the tips being red, giving 
rise to a decided variegation of tint. Among the uniform hairs of the fore back and shoulders 
are some that are entirely black~ but these are only discernable on close examination. The 
under fur along the back and upper part of the tail has a decided sooty tinge, which, however, 
gradually passes on the sides into a dull yellowish white, like sheeps' wool. The tips of the 
hairs of the under fur are colored to correspond with the region in which they occur. 

There is a variety of the red fo4 sometimes called the Sampson fox, in which the longhairs 
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of the body and tail are entirely wanting, leaving the soft wooly fur entirely exposed. The 
general colors are similar to those of the ordinary variety, except that the redJ;ints are lighter,, 
and there is no grizzling on the hinder back. The sides are of a yellowish- wb,ite, and there is 
no black on the tail. I am informed that in some sections of country this ·"Sa;mpson-fox " is 
not uncommon, particularly in northern Ohio, whence the specimen described .. was sent by Dr. 
Ackley. I have seen a similar condition of hair atnong skins of Canis griseus from Chile, and, 
in fact, in many other species. . 

The common red fo~ of America was, for a considerable time, supposed to be the same with 
the red fox of Europe, (Vulpes vulgaris.) Careful comparisons of the two show, however, 
appreciable differences, although the resemblance is very close in external appearance ~nd 
scarcely to be expressed except comparatively. A very decided difference is seen in the texture 
of the fur, whichJ in the American fox, is much l'onger; softer, and silkier, the long hairs of the 
European fox resembling, in fact, rather niore nearly those of the gray fox. The tfltil, alsoJ hi 
the European fox is much less bushy, and tapers to the tip -from near the base, instead of being 
of uniform. diameter for more than half its length. The longest hairs of the tail scarcely exceed 
two inches in length, instead of three, as in the Americ_an red fox. 

The muzz~e of the European fox is longer than in the American species, and the eyes 
considerably farther apart, a quarter of an inch at least. The concavity of the ear around the 
meatus is less provided with long hairs, the nearly naked portion extending to within half an 
inch (or less) of the margin. The feet are more slendl3r, and the close pressed velvety hairs on 
the inner surfaces and between the toes are much shorter, and allowing thereby the claws and 
pads to be more distinctly visible. . 

The red. color of the European red fox (Vulpes vulga~is) is a good deal darker than in our 
species, and the tint uniform.ovei: a greater exten_t; the;e is little of the golden hue which gives 
so.much beautyto the .A.merican animal. The space where the whiskers are inserted is white, 
i'nstead of dusky, giving rise to a very conspicU<?JlS white patch on the side of the muzzle. There 
is a good deal more white on the throat and belly, and there is no trace of the narrow reddish 
collar on the former. _The feet, instead of being of a deep and uniform black, are only tinged 
with this color' and there is almost none of it above the carpal and ta.rsal points. It is possible, . 
however, that other specimens may show a greater amount of black. . 

Wagner refuses to admit the distinction of species here referred to, and insists that the 
differences are owing to the latitude, his examination of the American fox being based on 
descriptions and skins from very northern localities. S,pecimens from the southern States, 
however, vary in a similar manner, as above described, from the European fox, and there is 
never any difficulty in separating skins of the two kinds by their external appearance when 
mixed with each other. The particular European skin .serving for comparison in the present 
esse is an old female (No. 774) killed in Scotland in February, 1855. 

In another article I describe as distinct the large fox with bushy tail, of the Rocky ro.ount~n 
region, although no very tangible characters can be given as distinctive. Among the numerotls 
skins of foxes collected in Oregon by Dr. Suckley, I find .what may be referred to b<:)th species 
as regards size, and both kinds may possibly occur. These sp~cimens are, unfortunately, 
hunters' skins only. All are more or less mutilated and without the skull. I cannot, therefore, 
speak positively as to the existence of the true Vulpes fulvus beyond the Rocky m@untains, and 
must wait for further material. The small skins differ from the eastern in being of finer fur 
and having more white beneath, the cenire of th~ belly and throat being entirely white. 
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List of specimens. 

Catalogue Couesponding Sex &- Locality. ~ ~rhen 

collected. 
Whence obtained. Nature of 

specimen. number. No. of skull. age. 

962 

269 

1409 

1430 

2041 

2005 

1212 

2256 

2293 

3086 

·. 

rJ Middleboro, Mass----------.- Nov., 1855 J. W. P. Jenks __________ Skin.----·--

Clev~land, Ohio----------- Mar., 185,1'- Dr. Ackley------------- •• do ________ _ 
Elizabethtown, N.Y •• "-". ______ ------ _ _ Dr. S. E. Hale ____ . ______ •• do •• _. ___ _ 

-
o Middleboro,-MasB----------- ----,-------- J. W . . P. Jenks __________ -__ do ________ _ 

Washington, D. C. ___ ., _____ ------------ Dr. Nichols---------·--- Head-------

The cross fox is the second marked variety of the red fox of the United States, so called from 
the presence of a blaek cross, formed by a dark band along the back, crossed by another on the 
shoulder. This variety is seldom seen as far south as Pennsylvania, but in northern New York 
it is not uncommon; In genera~ form it r~sembles the red variety closely, but is perhaps a little 
larger, with more bushy tail. The under surfaces of the feet likewise are more densely covered. 
with woolly hair. There is a good deal of yellowish rufous visible on the back and sides, which 
is quite vivid on the flanks and side of the. neck._ The upper part, of the head, (exclusive of 
muzzle,) the posterior half of the back, withthe outside of the shoulders and thighs, have the 
basal fur a dusky-b~own, darkest on the _median line, the long hairs black, with a broad 
subterminal- annulati0n of- yellowish white of a much grayer tint on the head and sh-oulders, 
which variegates the colol' very m_uch. The dorsal regitm between the shoulders is als_o similarly 
marked; but a great preponderance of black almost obscures the lighter colors, and with a 
similar proportion -of black evident at the upper part of the shoulders, causes the appearance of a 
black cross at this, point. The sides of the neck and ofthe body are pure reddish yellow, the basal 
fur being nearly white. This color extends towards the median line of the back, just behind the 
shoulders, leaving an interval of only a few inches on the middle of the back, and relieving very 
much the posterior angles of the cross. - The muzzle, legs, and u;nder parts generally, including 
the inside of the limbs, with the con':'exity of the ears; are black. The long tail-hairs are 
grayish or yellowish red, and black at their tips, impressing this color on the exterior of the 

tail; the tip of the, tail, however; is entirely white. 
In~ several specimens of cross foxes from Fort Dalles, I can see no- difference fl'om the one 

described above from Ogdensburg, except that the tail is a little longer and fuller_. In one there 
is only a more reddish tinge in the light spaces on the sides. These may possibly belong to V. 
macrourus. 

Catalogue 
number. 

Locality. 

List of specimens. 

When 
collected. 

Whence obtained. Original 
number. 

79 Ogdensburg, N. Y ----------.---------.- ------------ W. E. Guest.------- •. --------- ... ---------------
1019 Fort Dalles, 0. T---------------------- Jan., 1855_ Dr. George Buckley •••• ______________ 57 

1020 ______ do ______________________ ·-------- ••••. do •••.• ------·-do"-------------------------- 58 
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Black Fox:-.-:The color here is a uniform lustrous black, with a distinct white tip to the tail. · 
On the top and sides of the head, however, andon the posterior half of the back, includingthe 
outside of the thighs, the long hairs are grayish-silvery at the end, (the extreme .tips black,) 
grizzling the back very conspicuously. The s~me feature is observ~ble at the base of the tail 
and to some distance on, its sides; it is also seen slightly on the shoulders. The under fur is 'of 
a sooty color, not very dark, however, and becorp.irig lighter on the sid~;Js of' the neck and 
flanks. 

'• 

List of specime~. 

' Catalogue Sex & Locality. When Whence obtained. Original Nature of 

number. age. dollec'ted. number. specimen. ' 

' .'J 

- -· 
1000 ............ Fort Dalles, Oregon __ . ___ . ____ c April, 1855 Dr. (}eorge Suckley ----- _. _ -~ 67 Skin. ----
1001 - ________ do __________________ 

Jan. 1855 
________ do __________________ 

41 ..do •••••• 

1190 d Des Chutes Valley-----~----- 1855 Lt. Williamson, . collef:ted by ----------- ----------
Dr. J. S. Newberry. 

In the only one of the above specimens (1190) in which the feet are entire, the soles are mu~h 
less densely furred than in the cross foxes, and more nearly resembling the red fox of the eastern 
States in this respect. It is by no means certain that these specimens are not black varieties of 
the Vulpes macrourus. ( 

Measurements of specimens of different varieties. 

Current Nose to root Tail to end of Tail to end Width of Ears 
number. of tail. vertebrre. of hairs. hairs. posteriorly. 

RED. Inche3. - Inche3: lnche11. Inche3. Inche3 . . 
962 24 12! 17 I 

6! ......................... 

1388 28 13~ 15+ ------------ ............................ 

459l 25 ..................... ..: 18 6 ------------
458 1 24 ------------ 16 6! ........................ .... 

457 1 28 ? ......................... .. 17! 6! ----""!------ -
'· 

CROSii. 
' 

79 30 r 14 16 6! ------------
1019 26 ......................... 17 ------------ .......................... 

1020 . 26 17 20~ ' ........................ ------------
BL:A.OK. 

1000 24 16 19 8 ---------·---
1001 29? 14 17 8 

----~------,. 
1190 24 14! 17 7 4 

1 Catalogued under the.head of Vulpe~~ macrqurus. 
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The skull of the red fox has the usual physiognomy of the American Canidae, and in fact is . - . . . ~ -· . 
a miniature 6f that of the 1wairie wolf, from which .it differs by charac;:ters. hereafter to be 
pointed out. The resemblance to the skull of the gray foxes .is much more remote. The upper 
profile undulates considerably ; the occipital outline is near~y perpendicular,_, but overhung by 
the occipital crest. The outli!le a('cends rapidly from this point to above the meatus, where 
rounding over it slopes gently in nearly a straight line to a little . beyond the post-orbital pro
cesses of th~ frontal bone, with ·~ slight depression a~terior to .. the te~poro'-frontal suture, and 
opposite the point .of the post-orbital processes . . The outline then curves rapidly downwards 
(convexly)to the point of. the fntermaxnfary bon~, then passes abruptly more horizontally to 
the anterior extremity of the nasals, the outline at the same time being quite conve~. ' 

The temporal crests are not ~lways united into one at the posterior portion of the parietal . 
outline: and usually in the centre of an interparietal, which runs forward for a considerable 
distance, or about t~o-:fifths of the-length of the p!'Lrietal ; at this point they diverge in a very 
narrow lyre; app~oximating on the coionatsut,ufe, ~here they again d:iverge and pass forwards, 
continuous with the posterior edge of the . po;t-orbital process: . In old specimens the median 
sagittal or temporal crest extendsrto , the coronal· suture, when it diverges to the post-or'bit:_J.l 
processes as stated. There is a depression in the longitudinal line of the , s~ull from between 
the points of the post-orbital processes to .the middle of the nasals, andi,n a less degree to the 
end of these bones. There is also a considerable longitudinal swelling in the frontal bone on 
either side of this furrow. 

In the very great similarity in form of the skulls of the genus Vulpes, it is very difficult to 
assign any absolute characters which shall define the species with precision. Certain c0mpari
sons with each other may, however, be made as serving to )fix their distinctive features. . Thus, 
the American red fox · ditfers f!om tha£ of the European V~lj>es vulgaris ( co!llparing eight of the 
one with :five of the othe~) by a conspicuously more slender head and muzzle and less massive
ness of form. This will be at once shown by the table of _!neasurements given previously. The 
muzzle is decidedly longer as well as more . slender. The orbital processes are further ·back 
from the muzzle, and the distance from the po~terior iower molar to ' the posterior portion -of the 
condyle less. · -The palato-)llaxillary suture is not so far forward. 

The excess in length of the muzzle of the American red fox lies perhaps chiefly in the inter

maxillary, which projects further forward than in the EuropeaU:species, and has a wider gap 
between the incisors' ~nd the canines. ' . ' 

The skull of the arctic fox, Yulpes lagopus, is shaped a good deal like t)lat of the A.inerican 
red fox. It is somewhat smaller, ·however, and the muzzle mote thickened at the base, and is 
much less contracted opposite the n1iddle of the nasal bones, besides being considerably thicker 
at the end. The muzzle is much _deeper, and its · upJ>er outline more horizontal; the inter
maxillary shorter in front of the canines, and its free margin much'more nearly in a vertical 
line. The zygomati~ arch is much highe~ and more .curved, more deeply scooped out above in 
the orbital portion, and is nartowest opposite the middle of the molar, or on .the middle of the 
anterior part of the arch instead ofon the posterior portion just anterior to the glenoid cavity. -

There is no very st'riking differencein the teeth, exc~pt perhaps that the :first tubercular ~pper 
molar (:first true molar) in the A.rptic fox is a little more deeply excavated~ and the !fepresse~ 
ridge extending from the aiiter!or ir1t,ernal tub~rcle to the low tubercle inside of the base of t~e 
posterior external tubercle is broken down. · ~ 

The differences betweeuthe skulls of Vulpesfulvus and mdcrourus ~ill :be more particularlr 

1 'T L 
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pointed out in the article on the last mentioned species. I will only state that the muzz)e of 
the latter is considerably longer and more slender, exceeding in this respect any species with 
which I am acquainted. 

It is not a little remarkable that there have as yet been no remains of the red fox detected 
among the fossils derived from the Carlisle and other bone caves. The g·ray fox is abundantly 
represented, but not a trace of the other. This would almost give color to the impression some
what prevalent that the red fox of Eastern America is the descendant of individuals of the 
European red fox imported many yearB ago, and allowed to ru'n wild and overspread the country. 
The fact of their present abundance and extent of distribution is no barrier to the reception- of 
this idea, as the same has been the case with horses brought over by the Spaniards, after fhe 
discovery of America, and set at liberty. As is well known, the immense herds of these animals 
in Mexico, Texas, and the western plains, are the lineal descendants of the imported horse. 
Nor is there any serious difficulty to be inet with in the different cbaraeteristics of the Ameri
can anima] as the finer fur, brighter color, narrower and more delicate head, sharper muzzle, 
&c., as it is in precisely such osteological peculiarities that the Anglo-American race differs 
from its English stock. 

VULPES 1\fACROURUS, Baird. 

Prairie Fox. 

Vulpes macrourus, BAIRD, in Stansbqry's Exploration Great Salt Lake, ~published June, 1852,) 309. 

Vulpes utah, Aun. & BAcH., Pr. A. N. Sc. Ph. V, for June 30, 1852, (published Jui:R, 1852,) 114.-IB. N. Am. 
Quad. IH, 1853, 255; pl. eli. 

? Vulpes julvus, MAXIM. Reise, II, 1841, 98. 

SP. CH.-ln size, length of fur and tail, exceeding the Vulpes julvus. Tail vertebrre, usuilly 18 inches in length; breadth 

between lateral hairs eight to nine inches. Colors of the light v_ariety, similar to those of the red fox, but yellower, and witb. 
more white beneath. 

This magnificent fox, the finest species known, is an inhabitant of the central portions of 
North America, and is eminently remarkable for the beauty and excellence of its fur. Very 
similar, in general appearance, to the common red fox; its superiority in size will at once 
readily distinguish it. It appears to run into the same varieties as our red fox, a~d that of 
Europe, although Ihave never seen a black skin. Several fine cross foxes, however, of this 
species have been received among the various government collections. 

Owing to the close resemblance to the common red fox, it is difficult to describe the prairie 
fox intelligibly, except by comparison with the other species. As already stated, it is consider
ably larger) the tail particularly so. The ears are very large, and quite acutely pointed, 'in 
both respects exceeding the red fox. Their concavity seems less beset with hair, although 'the 
bristly hairs anterior to the meatus are very long. The eyes are only about an inch and a 
quarter apart, nearer, in fact, than in the red fox. The feet are large and stout, and in the 
only perfect specimen before me, a cross fox; (No. 24 ,) thei.r soles a~e covered with a long dense 
wool, completely concealing the pads) which are reduce!l to quite small dimensions, but not o~er
grown with hair. This development of wool on the feet is, however) seen in the cross fox 
belonging to the common species. 



lSI 

The tail is very Jull and densely hairy; it is long_, though perhaps not exceeding that of ,the 
red fox in proportion, Wheu the lateral ha,irs of opposite sides are extended, _the dista~ce 
between their tips measures from sev~n and a h~lf to eigh,t ~_ud a half inches, instead of the 
six or sevyn and a half, as in the common red fox. :,rhe longest hairs measure about four 
inches. The longest .hairs of the back,and sides exceed four inches in length. 

The colors of this species are ver.Y. similar to those of the corresponding varieties of the red 
fox. In the light variety- the prevailing tint is rather a pale ochre yell~w than a red, whence 
the species might with great propriety be catled the .yellow fox. The yellow is brightest 
anteriorly on the sides; there is, however, a wash of reddish along the dorsal line. The hinder 
part ofthe backis vafiegl'tted with yellowish whit~, this color annulating the long hairs, whjch 
are otherwiseblack 11t the base and rufo~s at_tip. The under fur is everywhere plumbeoll~ at 
base, and of a chestnut color terminally along the dorsal line, changing through ochre yellow 
to yellowish white on the sides. There is, however, a .darker yellowish cross on the shoulders, 
separating the yellowish white of the side of body and. ;neck. The upper part of the head is 
grizzled like the lower part of the back. The throat, chest, and under parts generally, 
including the whole belly and inside of legs and thighs. are ofa clear, yellowish-white, with;ut 
any red, the plumbeous base of the wool showing occasionally through. The amount of white 
is thus greater than in t)le red fox. The base of the ears is yellow; the greater portion, how
ever, of their convexity is uniform black. OThe tail is of a·duller yellowthan the body, lighter 
on the sides, the long hairs tipped with black, clo:t,1ding the tail with this color; the tip of the 
tail is entirely yellowish-white, The fore feet are'black; on the hind feet, however, this color 
only extends in a narrow line on the anterior face. 

The following table of measurem-t:)nts can be only consider.ed as approximate, as the. specimens 
are all hunt~rs' skins, and do not presel've their original proportions. . 

Measurements. 

A. " No. 23. No. 1006.1 No.1007.1 No. 24. 

------~--------~------~~~--cl------1 
Inches. Inches; Inches. Inches. Inches. 

Nose to tip of taiL--------- ___ ---~------- 33 31 33 30 32 

Tail to end of vertebrre _____ ". _--- ___ • ---- 18 16 
~ --------- ~15! 14+ ., ' 

Til to end of hairs--·-------------------- .22 20 18+ 19! 17+ 

Breadth of taiL ____ -_-- ___ - ___ - __ -----.-- 9 8! ·._8t 8 Sl 

The fresh measu.rement of No. 1007 gives two feet as the total length; the others are the 
same as in the dried skin. I have, however, given the piesentlength as skin for the purposQ 
of more readily making the comparison. Number 24 is a cross fox, the others are red foxe~. 

The specimen No. A is in the collection of Captain Stansbury,.now deposited in th7 Patent 
·Office, and served as the basis of the description of the species in Captain Stansbury's report. 
This report was. published .. in May, 1852, and extra copies of the zoological portion were 
distributed as a separate work in June, 1852, and bearing this date. On almost the last day 
of June, a notice of this same species, under the -name of Vu'lpes utah, was presented to the~ 
Academy of Natural Sciences, and published about the -middle of July, more than a month 
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subsequent to the date when the copies of Stansbury's report and the separately printed zoology 
were distributed. The priority of publication is thus clearly with the name of Vulpe8 macrou1·us, 

which must consequently be retained. 
In this specimen, (variety decussatus,) the muzzle, legs, entire under parts, including inside 

of limbs, and the convexity of the ear are of a sooty black. The dorsal region, · extending from 
the crown of the head to the mid~le of the back, with branches over the shoulders, are also 
sooty brown, including the basal fur; the long hairs, howe_ver, show near their tips a space of 
yellowish, which takes somewhat from the uniformity of color; the proportion of yellowish on 
the hinde.r part of the back is still greater, and, in fact, rather exce(;lds the black, and .produces 
a strongly grizzled appearance. The sides of the neck and of the body behind the shoulder~ 
(where the color extends high up) are of a buff yellow, the basal fur still lighter exteriorly, 
though dusky at the base. The tail exhibits a mixture of black and yellowish, the hairs being 
dusky at base, then yellowisJ:l, and with dark brown tips; the sides and under . surface· of the 
tail show most yellow. The extreme tip of the tailjs white. 

The black of the upper parts of the legs and muzzle is not pure, but slightly grizzled wi.th 
grayish. · The wooly hairs on the soles of the feet are yellowish white. 

Several skins of red foxes, (457, 458, 459, 1018,) brought by Dr. Suckley from Oregon, 
although smaller than those described above, may yet be considered as identical, on account of 

. the finer fur and more yellow color. These specimens, unfortunately, are mere hunters' skins; 
unaccompanied by skulls, and lack data for morfl precise determinations. I shall, however, for 
the present, retain them provisionally under V. macrOurus. J,ewis and Clark, however, .refer to 
the red fox of the coast region of Oregon as identical with that of the eastern States, and both 
as distinct from the large fox of the plains. 

The most prominent peculiarity the skull of this fox is the elongated and slender muzzle, 
which exceeds the common red fox as . much as the latter does the European Vulpes vu1garis. 
'l'his is abundantly shown by the table of measurements given under the general head of th~ 
sub-family, by which it will be seen that the skull is absolutely longer and more slender than 

. any one measured) either European or American. . · 

Dimensions ·of No. 24. 

Feet. Inches. 

Snout to base of tai)------------"·--·~------------------- 2 8 

Tail to end of vertebrre, (part lost)---- -- ------------------ "·------ · i4 
Tail to end of hairs, (part lost)----- -- -------------- ----- · - - --- ----- 17 
Breadth of tail, hairs extended laterally ___________________ - -·-------- Sl-
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List of spECimens .. 

Catal' gue fJ.orrespondi' g Sex & 
number. No. of skull. age. 

LO~!'\lity. When 
collected. 

Wh bt · d o. · ·- liN t . ence o ame . ngma a ure of Collected by 
number, specim'n. 

23 

1006 

1007 2o14 a 

Great .Salt Lake ••• ········.··"- Capt. Stansbury_ ••••.•••• Redfox ••••••••••••••••• 

Fort Dalles, 0. T •• Jan. 1855 Dr. Buckley ••• -.. 40 •• do ................ ~----

•••••• do •••••••••• Feb. ·1, 1855 •••••• do •••••• ~. 43 •• do ..••. ······v·-~-----

1018 -----------" •••• .:. • • ••••• do ••••••••• "--·----~---- •••• ,~do •••. "-·· 56 •• do •••• ·-----·-···-----
459 

458 

457 

1788 

1789 

1790 

1828 

24 

A 

-~---------- ------ FortBoise, 0. T .••••... -.•..•••••.••• do .•• - -~~-- •••••••••• do •••• ------------~---
···"···-····-----·- .••••• do ••••• ~---------------- •••••• do~--------------- •• do~-------------------
.-------- -·-. ------ ••••• ~do •• - ••••• -- •••••••• --- ••••••• do-........ 25 •• do •••• _ ••• ___ ••••• _ •• _ 

------------ "----- Fort Union, Neb-"------------ .Lt. G. K. Warren .•••••••••. do •••• Dr . .F. V. Hayden. 

~~~~~~~~~~:~ ·~~~~~-~ ~~~~~~::::~~~~:::~ ~:~~::~~::~~ ~~~:~~::~-~~~~~~~ ~~~:~~~~ ~~_:::~~~ ~~~-:~:::~:~~:~:: 
,· ' 

------------ ------ !ort Pier:~, NJ~b ............ ~-------- .......... ~do ................................... .:. .. do ..................... do ........ ;. ..... .. 

.. - ........................ - ... ... .. .. .. ... Fort Laramie .. .. .. .. ... ... ..... .. .... .. .. .. .... .. Col. S. Coope~- ...................... Cross fox ............................... . 

------· ••••• ------ Salt Lake •••••••• -"·--------· Capt. Stansbury .• ,-------- •• do •••• --------····----

VULPES VELOX. 

Kit Fox. Swift Fox. 

Canis velox, SAY, in Long's Exped. R. Mts. I, 1823, 487. 
HARLAN, F. Am. 1825, 91 . . 

GoDMAN, N.H. I, 282: 

_ MAX. ReiseNord-Amerika, II, 1841, 44, 256. 
Vulpes velox, Aun. & B~cH. N. A. Quad. II, 1851, 13 ; pl. Iii. 
Canis cinereo-argentalus, "SAIHNt:, in Franklin's Jou_r .. 658;" 

Canis (Vulp•s) cinereo-argent~tus, ltiCH. F.J3. ~-I, 1829, 98. 
Canis microtus,· "REICHENBACH, Regnum Animale, I, 10, figs. 72, .73," as quoted by WAGNER in Wiegmann's 

Archiv,,III, 1837, n, 162. 

• REICHENBACH, Universm:ti des Thierreiches, I, 1846, 43. 
IB. Raubsiiugt. 1852, 100, figs. 72, 73. (Kit Fox of Leipsic fur' traders.) 

Kit Fox, LEwis & CLARK. 

SP. CH.-Smaller th;~.n red. fox. Head .· sj:lort, broad. Ears small. Legs short. . Tail_ ,very dense, cylind:ical, and bushy ; 

about half' as long as the body and head. General c~lor above, including ears and tail, yel1owishgray; on the back conspicu

ously grizzled. Sides and portions of the legs pale reddish yellow; rest 'of legs and beneath, whitish. Tail tipped with black. 

No black on the ears. 

This small fox is considerably less in size than the red or gray fox, and differs from both so 
strongly as to be at once recognizable among the American species. The under fur is remark
ably full and dense, much more so than in the red fox, and-the interspersed longer hairs exceed 
in length the under fur so little as to permit itto be readily seen. The limbs are rather short 
but stout, the feet shorter and the body lower than in the red fox. There are'the usual naked 
callosities on the feet, as in foxes generally. The soles are, however, so densely covered 
with long woolly hairs, as to conceal them from view. ' The fore claws appear rather sharper 
and more curved than those of the red fox. The head is considerably shorter and broader than 
in the red fox. The ears are very much'smaller; they aro thick arid densely coated with hair 

on both sides, except around the meatu~. 
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The tail is rath~r short in its proportions, scarely more than half as long as the head and 
body. It is, however, remarkably dense and bushy, being made up principally of under fur, 
instead of having its nontour determined by the long hairs. It is nearly cylindrical, or slightly 
depre~sed, with a truncate and rounded tip, and is slightly contracted at the base. 

There are no strongly marked contrasts of color in this ~iminutive fox. The entire upper 
parts and sides extending low down on the thig-hs and shoulders, are conspicuously grizzled 
with pale grayish white and brownish yellow, mixed with-a li~tle dark brow:ri or black. The 
under fur in these regions is light plumbeous at base, and light brownish chocolate yellow at 
tip; these tints becoming paler towards the sides. The long stiffer hairs are dark brown, 
(more reddish at the extreme tip,) and broadly annulated near the tip with yellowish grey 
white; there is, however, an. occasional hair that is entirely black. The under fur on the top 
of the head has more reddish on the terminal portion. The under parts, g~nerallr, for their 
entire width, as well as the inside of the limbs, are yellowish white. ·On the sides of the neck 
and body, extending some distance up behind the shoulders, the hairs are of a pale reCldish 
yellow, without annulation, this color also tingin_g strongly the fore arm and posterior face of 
the hind leg; the rest of the legs) except as described, is of a pale brownish white. There is 
a dusky tinge around the lips, and a patch of the sa.me between the eye and the nose, above 
the insertion of the whiskers, which are themselves black. The ears are uniform brownish 
yellow on their convexity; anteriorly rellowish white. 

The tail, in general tint, resembles the back, except that there is no distinct annulation, the 
prevailing hue being a yellowish gray. There is a considerable amount of black on the tips of 
the ha_irs, but this is much less conspicuous than in the red and gray foxes. There is most 
black at the truncate tip. There is nothing corresponding to the white tuft of the red fox. 
The under surface of the tail is tinged with yellowish red. 

The specimen described above is in very full fur, having probablybeen taken in the depths 
of a Fort Union winter. The colors differ slightly from those given by some other authors, 
owing possibly to season; and the animal itself appears to have been of unusually large size, 
and very old, judging by a comparison of its skull with a considerable number of separate 
skulls sent by Dr. Hammond from Fort Kearny. Its distinctive features fl_re so striking as to 
render it quite unnecessary to compare it with other American foxes ; according to Richardson, 
its nearest relative is the Canis corsac .of Siberia. It comes . nearer in appearance to the gray 
fox than the red; it lacks, however, the bright chestnut of the ears and sides of the neck, the 
black muzzle, the predominant badger gray and black of the back, the well defined black dorsal 
stripes and tip to the tail, which, in the swift fox, besides, is very much denser, fuller, more 
truncate, and without the concealed mane of stiff hairs in the upper surface of the tail. The 
skulls of the two animals are widely different. 

Measurements of No. 59. 

Inohes. 

Length from nose to tail _______ ••• - ~ ••••.•••• : • • 24 

Tail to end of vertebrre.......................... 9. 

Tail to end of hairs··--------------------------- 10! 
Width of tail flattened horizontally ___ ••• __ ••• _ _ _ _ 6 

Height of ear above notch _____ __ _____________ ._. 1! 
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There are some points of resemblance between this fo~ and the Vulpes lagopus in size, shape 
of skull and tail. The difference of color between the- grizzled yellowish gray of the one, arid 
the pure white or sooty gray of the other, will always distinguish them. Canis griseus of Chile 
is of about the same size, but has a more wolf-like tail. The skull if'! very different the animal 

. ~ ' 
belonging to the subgenus Lycalopex, (now Pseudolopex,) of Burmeister. 

The relationship of this species to the Canis oorsac is very close, as, without specimens of the 
latter, I am unable to find in descriptions any trenchant distinctive features. 

Summer specimens of thk fox, received since the preceding description was prepared, differ 
verY: materially from the winter dress.- The size is considerably smaller; the fur much. shorter 
on all parts of the body; the tail is full, cylindrical, constricted at the base, and obtusely pointed 
at the tip. The feet are quite thinly haired. There are small naked pads under all the toes, 
and a V -"shaped one under the palm. There is no entirely naked ball tmder the metatarsus, 
the one sometimes found there being overgrown with short hairs. _ 

There is decidedly more of a reddish tint in these specimens, replacing the yellowish of the 
other, including the basal of the ~ack and sides. The under surface of the tail is cinnamon
colored,· darkest towards the extremity. The tip of the tail is decidedly and conspicuously 
black, without any white,hairs. The size of the two specimens is about the same, 1827 rather. 
larger, fuller, and more cinnamon in tint. 

The skull of the little prairie fox exhibits a very close resemblance to thf,tt of the ~ed . fox, 
although much smaller. The upper outline is almost precisely the same, perhaps more convex 
abdut the meatus. The temporal crests in seven skulls before m~ do not approach each so much 
as in the red fox, the shape (lyre-form) and distance of the ridges more like what is seen in the 
gray fox, although otherwise this is a very different animal. The post-orbital processes o£ the 
frontal bone are rather short, and are rriore obtuse than in the red fox, The temporal fossro 
are considerably larger in proportion, and the distance between the zygomata wider. The sides 
of the skull at the temples are considerably more convex. The forehead is rather flatter. The 
orbital process is further back. Thelower jaw is verysimilar in shape to that of the red fox, 
although it.s lower outline is more curved. 

The dentition is almost exactly that of the red fox, the differences being with difficulty 
expressible by description. There is ~but a single trihedral tubercle on the posterior lower 
molar. The lower canines are shorter, broader at base, more c·urved, and the angle nearer 
the miudle of the exposed portion than in the red fox, in which_ the bend is nearer the base. 

The ·· skull of this species is considerably smaller than that of the Arctic fox, Vulpes lagopus, 
the muzzle is much slenderer and the outline of the sides more concave. The anterior half of 
the zygoma is broader than the posterior, instead of narrower, as in the Arctic fox. The upper 
branch of the anterior root of the zygomatic arch is much more horizontal. T-he mur.zle, also, 
is not so high, and the free edge of the intermaxillary is more oblique. 

I am inclined to think that at no age are the temporal crests of Vulpes velox \)Ver united into 
one beyond the termination of the interparietal bone. In a specimen having every appearance 
of extreme ag~, these ridges are half an inch apart at the coronal suture. 

The resemblance ofthe skull of VulpeiJ velox to that of Canis corsac, as figured by Blainville, 
is exceedingly close. The size-is precisely the same, and all the details appear almost identical. 
The only appreciable difference is that in C. corsac, the inferior or posterior fork of the ~nterior 
root of the ~ygomatic arch does not project forward at all, the outline of contact w1th the 
maxi11ar;r being an obtuse .angle, instead of a narrow loop bent round with the branches beyond 
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the curve, nearly parallel to each other. The distance from the orbit to the ante-orbital foramen 
is less, and the ante-orbital portion of the molar occupies nearly half the interval, instead of 
about one-fourth. The upper outline of the muzzle is less deeply indented on the middle of the 
nasals. The coronoid process is not so high, and its posterior outline is not hook-shaped and 
curving backwards, as in V. velox. These differences, however, after all, are not greater than 
may sometimes be seen in skulls of the same species, and it would not surprise me at all to 
ascertain, by careful comparison of skulls and skins of both animals, that Vulpes velox and 
corsac were one and the same species. The skulls of the two certainly resemble each. other 
more closely than those of the American and European red foxes. 

The following description by Maximilian, of the Swift fox, in the Reise in das Innere No-rd
.Amerika, II, 1841-' 44, taken from fresh specimens, will serve to thro'! light upon the history 
of the animal. , 

Canis velox.-'rhis species, scarcely half the size of the European fox, is shaped somewhat 
like it. The body is slender, as is also the head; the snoutis pointed; -the ear is large, pointed 
above, coated internally with whitish hairs. The eye .is greenish-gray, with darker 'pupil. 
The color of whole upper parts and sides is a pleasan(. pale reddish- yellow, the h~irs themselves 
being reddish-yellow at the roots, reddish-white at the tips, and marked subterminally 
with a little darker reddish gray-brown. The tail is colored like the body, its tip, however, 
black. The color of the forehead and upper part of the head is a little darker than that of the 
back, appearing slightly mixed with grayish-brown; sides of the snout along the upperjaw, to 
the eye, blackish, the arch of the nose with a yellowish-red tinge; lower jaw _and all under 
parts, as also the anterior face of the hind legs, whitish. In winter the animal is more of a 
pale grayish-brown, washed with brighter; all the hairs with decided white tips. 

Measurements. 

Feet. 

Total length •• _ ..• ---- ••••• __ .•• _._. ___ • ___ •• _.-- •• ----.. 2 

Tail to tip of hairs .••• __ -------- •• -------- __ ------"--- ___________ _ 
Tail to erid of vertebrre. _____ . ____ ••••••• ______ • _____ . ____________ _ 

Inches. 

8 

12 

10 

From tip of nose to anterior canthus-------------------------------- 2 
Length of orbital opening •••••• _____ •• __ • __________ __ _____________________ _ 

Length from posterior canthus to the antedor base of the ear___ _ _ _ _ _ _ _ _ 1 

Height of external ear----------------·-----------·---··---------

Width of external ear at base-------···--····------------·--------

Length of whole head •••••••••••• ~-------------···---------·-··--_ 

2 

1 

4 

Lines. 

7 

2 

8 

7 

1 

6 

8 

The stomach is considerably curved; it was commonly full of fragments ofskin, leather with 
hair, 'bl3rries, remnants of mice, and grasshoppers, upon which the foxes of the prairie~ are 
necessitated to live on in great measure. The liver appears to bq divided into seven gre~ter 
and smaller folds; in the penis of the male is a borie 1 inch 7! lines long, shaped much like 
that of the wolf. 

The female brings forth from four to eight young, in holes, in March or' April. 
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· Locality; 
()Qllec~d . by · 

59 951 ____ Fort Unio~, Nebr~ska _;.Winter ____ Alex.Gtilbertou _________ ~ --- Siju _ · ----·----~-- ---~,-~~-: _____ , 

1827 -·-·- --- ~ FMt Bert:lioid, Nebt~ska. Summer . •• Lt. G.K. _W~tre~,u.S.A. ____ ~.do ••• ·.-~---- ~-~. - Dr. F. v:: Hayd~il. 
18712569 <3 Bridgers' Pass,Rock yn:its. Aug, 14,'56 Lt; F. T; Bfyan, u. S. A .. 26L .do::_ 6. 2o.12. IS~ w. s. Wood •• : . , 

• 

VULPES''·LAGOPUS;· 

· Arctic Fox: .' 

Canis lagopus, Ln;N. Syilt, Nat. 1766; 59, 
. . SCHREBER., siiugt. III;_i778, 362; tab. xciii, xciii*. 

"SABINE,· Suppl.. Parry's First Voyage; 187." 
HARLAN; F. Ani •• I825; 92. 

"GoDMAN, Am. Nat. }list.J,.268;" 
Griff. Cuv. V, 1827, i48; . - - . . · - - - .•.._ -. 

rc THIENEM'A.i.J., Naturh. Bemerk;I.;, - I . 

· WA.GNi;:~, Suppl. 'S~hr~be;, II; 1841, 42S; · 

Cimis .(Viilp~s) lagopits, RicH/ F. B. A. I, I829i S::l:"'-b. ·vrui'./J./uliginosus,I, 1829,89. 
Vulpes lagopus, A~;o.:&. BA~H.N • .A·. Qua~: III,,l853, !:!9; pJ.c±xJ.... . . . . . .· ·. 
CaniB isatis, GM. Nov. Comment. Petrop. V, 1760, 358. · · 

. _/ · __ .. _- ~<'--: ': :\ __ -- ._- _---~ --- ·· · .. :· ... ' ' ., .. . - ·: 

SP. CH.-Smalhlr than the America~ re_dfox> . Tail very full and. bushy, S~l-es of .feet . densely furred. Color white in the 

adult; grayish lead coior in the young. 

Without any good sp~ci'cieri~ oith:is species p~fore :rne, excepting European ories,J sh~ll not 
go into a criticaldescriptiop,:"o(the species;.n()r atteDJ.pt .to-di_scuss the quel!tion .:whether th~ 
" blue" arctic fox be .d,istillct. froil:i tb,e whlte,. ofonly::.·a· .. diffe.rent conditio)l of age. .. The arctic 

. . . . . . . . . . : ·. . ' . - . . ~ . ' 

fox is confined to the a.rcti_cregiouf! of the glo"\je,and h~s never ye~heenfound within thelimit.8. 

of the United States. 
According to Audubon and Bachman· they 'are occasionaiiy found in tP,e northern parts of . 

Newfoundland, about latit11de 52°, ~tnd become. more· and more abundant• ~s · far north. a~ 
travellers have penetrated,. . ' ·. . - : . . "'·. · ' . • . 

. 18 L 



138 u. S. P. R. R. EXP. AN.D SURVEYS-· ZOOLOGY-GENERAL REPORT. 

VULPES (UROOYON) VIRGINIANUS._ 

Gray Fox. 

Canis virginianus, ERXLEBEN, Systema Regni-Animalis, 1777, 567 (from Catesby). . . 
. ScHREBER, Saugt. III, 1778, 361; pl. xcii, ( Virginische Fuchs-very poor fig. in text.) 

GM. Syst. Nat. I, 1788, 74. 
SHAW, Gen.Zool, I, 1800;325, (from Catesby.) 

HARLAN, F. Am. 1825, 89. 
GRIFF.Cuv. V, 1827,150. 

Canis (Vulpes) virginianus, RICH. F. B. A. I, 1829, 96. 
Vulpes virginianus, DEKAY, N.Y. Zoo]. I, 1842, 45; pl. vii, f. 2. 

AuJ?• & BAcH. N. A. Quad I, 1849, 162; pl. xxi. 

Canis cinereo-argentatus, ERXLEBEN, Syst. An. 1777, 576. 
ScHREBER, Saugt.lii, 1778,_360; pl. xcii. (Gris Fuchs in text.) 

GM. Syst.Nat. I, 1788,74. 
SHAW, Gen. Zoo!. I, 1800; 324, (fromSchreber.) 

DESMAREsT, Mamr; I, 1820, 204, (mixed with other species.) 

HARLAN, F. Am. 1825, 90. 
GRIFF. Cuv. V, 1827, 148. 
GoDMAN, Am. N.H. I, 280. 
F. Cuv. Suppl. Buffon, Mam. I, 1831, H;l7. 
DouGHTY, CAB. N.H. II, 1832, 145; pl. xiv. 

WAGNER, Suppl Schreb. II, 1841, 436 .. Applies partly to Vulpes velox. 

Canis griseus, BonDAERT, Elenchus Anim. I, 1784, 97. (Gray Fox of Pennant.) 

Gray Fox, CATESBY's Carolina, II, 1731, 78; 'pl. lxxviii, (very bad figure.) 
PENNANT, Syn. Quad. 1776, 157, (from Catesby.)-IB. Hist. -Quad. 1781, J'l'o. 160.-IB.- Arctic 

Zoology, I, 1784, 48. 
? Corsak Fox, PENN. Hist. Quad. 1781, 235.-IB. Arctic Zoo!. I, 1784, 4J. (Based on a drawing,by Taylor White, 

of an animal from North America, possibly of this species.) 

Renard tricolor, St. Hilaire & Cuv. Hist. des Mammif. II, 1819; plate. 

SP. CH.-Head a_nd body a little over two feet in length. Tail rather more than half as long. Tail with a concealed mane 

of stiff bristly hairs. Prevailing color mixed hoary and black; convexity aud base of ears, sides of neck, edge of belly,.and 

considerable portion of fore legs rusty .or cinnamon. Band encircling the muzzle: much dilated on the chin, black. Throat 

and lower half of face pure white. Tail hoary on-the sides; a distinct stripe above and the tip black; rusty beneath.· 

In the absence of fresh specimens I am unable to give any accurate account of the form of the 
gray fox, although the body is decidedly stouter and the head shorter and broader. than in th(;) 
red foxes. The hair is of two kinds, a soft waved under fur, completely concealed from vie~ 
by-rather stiff and coarse long hair. The ears are high and somewhat pointed, covered. dEmsely 
with hair, except immediately around the meatus. The legs appear rather short. There are 
four toes on the fore foot on one plane, and a rudimentary thumb, armed with a sharp claw, 
about an inch higher up. There are but four toes on the hind feet. There are five naked 
callosities or pads on each foot, one under each toe, and one under the ball. On the fore foot is 
an additional callosity of small size under the carpus. The tail is large and bushy, and with;.·; 
the hairs, is about ·as long as the trunk, exclusive of head and neck. Some specimens would , 
seem to indicate that the tail is longer in the male than in the female. There is a tendency to 
a compression of the tail instead of its being uniformly bushy all round. As in the body ;there 
is a softer wool between the long hairs of the tail, except along the upper surface, where )sti~ 
hairs prevail exclusively, forming a kind of mane. · · ,_ .. 
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The prevailing c.olor of the upper })arts and sides ofbody.and limbs is a mixed silver .gray, 
or hoary and black, something like the b~dger, but with more black. The proportion of black 
predominates towards the dorsal region,.without being collected into .a band. The base of the 
ears and a decided tinge on their convexity; the .sides of the neck with a narrow, interrupted 
collar on th,.e lower throat, the posterior and interior surface of the fore legs, and a broad edge 
to the belly, are of a chestnut brown or cinnamon: color, darkest on the legs -and paler on the 
sides of thebelly. There is no ~ixture ,of black or -hoary on the sides of the neck. The 
interior of the fore legs is not colored uniformly, some portions being quite whitish. A some
what similar condition is seen on the hiqd legs, wb,ere, however, the cinnamontingeis much 
paler, and mixed with dusky. The tail above is hoary and black like the back, entirely black 
along the median line and towards the_ tip, where the color -is uniform. There is also a very 
considerable amount of bla.ck tips on the ·sides of tlie tail. The under surface of the tail is 
light chestnut, without any mixture. of black. 

The under parts ofthe body, althpugh whitish, have a very decided tinge of cinnamon. The 
inferior half of the head· and the t;l:troat are pure white ; the margins of the lips, the- chin, and 
a patch on the side of the muzzle midway between the snout and eye being, however, brownish 
black, relieved by white tips to some of the hairs. The extreme tip of chin and of sides of 
muzzle are; however, dull white. The white on the side of the head is strongly marked and of 
well defined outline, passing about the breadth of the orbit beneath the eye. In this white is a 
small dusky spot behind the angle of the jaw, where some bristles are inserted. 

The long hairs of the back, ~onsid_yred separately, are about two ~nches in length, and moliltly 
black ; hoary white at the base, and annulated some distance from the tip with the same. The 
bristly hairs of the upper line of the tail are about three inches in length ; some of them, as 
well as those at the extremity, are without the subterminal· annulation of hoary ; this annula
tion, however, is always present on the sides. The r].lsty hairs of the under surface of the tail 
are ashy at the base {the rusty tinge beneath the tail passes · gradually into hoary on the sides 

and top). 
The soft ·fur of the back and sides i.i; . a~out an inch in length. This is lead colored_ at the 

base; the terminal half is a rusty yellowish, near the_ vertebral region, gradually- bec9ming 
lighter towards the belly ; sometimes veryfaint black tips may be distinguished. 

The specimen (65) as described above is a rather young inale in full wi:o.ter dress. A female 
killed at the same time (March, 1852) is almost precisely similar. . 

In a considerable number of sp·ecimens before me, from difff;lrent regions of North America, 
I am unable to perceive any external differences of specific value, and the variations are very 
trifling. In a young animal from Texas, there is less .black than as just described. Specimens 
from California and Oregon 11eem. to have the. black line of thetail more distinct. A skin from 
Nappa valley (119.4) has the tail more slender t'hanin eastern specimens, the upper parts more 
hoary, and the rusty or cinnamon tints lighter. In a skin from San Francisco, a sooty tinge 
pervades the soft fur along the vertebral region of the back. • 

A gray fox, No. 1711, bro~ght by Captain Pope from the Llano Estacado, since the above article 
was written, differs from most others in the collection, in being generally much lightfr in color, 
compared with specimen 04 from Washington. Thefur is much fuller and softer, thE} gray tips 
to the hairs more extensive. The chestnut gorget of the throat is entirely wanting, or only 
indicated by a slight wash, leavingthe enti~e under parts of a creamy white, from the chin to 
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anus. There is much less chestnut on the legs, and their antero-internal faces are pure yellowish 
white, instead of grizzled gray and black. The tail is very long, measuring 16 inclies to end 
of,vertebrre, and 19 to end of hairs. The body measures 28 inches to root of tail. 

These differences are, however, not enough to indicate a different species, at least, unless 
supported by additional specimens from this and other localities. The specimen collected by 
Dr. Newberry appro;:tches the present in some particulars. 

The skull of the gray fox (No. 968) exhibits in general the elongated form of the foxes, 
although the muzzle is much shorter and more slender than in those of which the Vulpes fulvus 
is the type. Thus, the distance from the incisors to the anterior portion of the orbit is but 
little more than one-third the total length of the head, instead of being little less than one
half. The nasal bones themselves are about one-third .the total length of the skull, while in 
the red foxes they are two-fifths. The distance from incisors to point of orbital process of the 
frontal bone is but little more than half the total length of head, instead of being much more. 
The distinctions are, however, perhaps most strikingly seen in the character of the temporal 
crests and the shape of the lower jaw. These crests form a lyre-shaped figure on the top of the 
head, commencing with the occipital crests, which, passing a little forward and inward, come 
in contact with each other about a quarter of an inch anterior to the plane of the occiput, 
separated, and the interspace sometimes filled up, by the interparietal. On touching, these 
crests diverge rapidly in a gentle curve, convex outwards, and attain their greatest separation 
(about an inch) a little beyond the middle of the parietal; they t_hen approximate again, coming 
closest at the fronto-parietal suture (about ! of an inch apart;) then again diverge, curving 
slightly outwards to the orbital process of the frontal, The ridge is very distinct on both sides, 
depressed and rounded; most elev?-ted just behind the orbital process. The space- between the 
ridges or crests of opposite sides is smooth and slightly convex ; below the crests, the .temple is 
much nmghened for the attachment of the muscles. The orbital process is angular ; convex 
before, concave behind; there is a deep longitudinal fossa along its base within, and along the 
tempor~l crest, which is continued backwards as a shallow gutter to the junction of the two 
crests ; there is also a slight concavity across the posteri~r portion of the· process .. 

In the red foxes, on the other hand, the temporal crests of opposite sides are very ·close · 
together, and sometimes form a single median one for some distance after leaving the occiput, . 
or are so closely apprpximated that there is but little space between them. Nearly or quite in 
contact at the fronto-parietal suture, they rapidly separate and run off along the posterior border 
of the orbital process. This ridge does not project; as in the gray foxes, above the level of the 
skull, nor is the supra-orbital fossa so deep. 

Another striking peculiarity in the skull of the gray, as distinguished from the reJ foxes, · 
is seen in the outline of the suture of the malar bone with the upper·maxillary. In the red 
foxes the anterior base of the malar is deeply bifurcated, one branch extending a considerable 
distance downwards, nearly continuous with the lower edge of the bone, and another bran(Jh 
passes along n~rly horizontally, leaving a deep and almost rectangular notch betweenthe two;. 
In the gray foxes, however) although there is a partial bifurcation, the downward. branch is 
very short _and broad, instead of running to a point. The horizontal branch is little above the . . · 
level of th~ others, and sometimes the suture passes obliquely across, with scarcely any indication 
of an angle. < 

The skull of the gray fox exhibits, in the peculiar character of its temporal ridges an:d tlie: ; 
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notch of the lower jaw, a close resemblance ~o the Canis megalotis or .Agriodus megalotis of the 
Cape of Good Hope. The 'latter genus is, however, readily distinguish~ble 'by the additional 
moiar in each jaw, above and 'below. 

The lower jaw ~f the gray foxes exhibits a striking peculiarity on its lower margin. This is 
cut abruptly out a short distance in front of the descending ramus, and the outline continues to 
tbe ~nd above the level of the r'estof the anterior portion. In the red foxes there is only a 
gentle curve upwards at this point. 

In consequence of the shdrter muzzle of the gray foxes, the distances between the teeth are 
but slight, thes~ in fact, especially in the l()werjaw, being nearly in contact. There is no very 
striking difference in the teeth of the gray and ted foxes, except that the crowns are enc~rcled 
more or less by a kind of raised rim or margin, within which are the various tubercles, &c. 
Portions of such a border are seen in ~he red foxes, but seldom so complete; thus in the. upper 
sectorial the basal ridge or rim extends on the inside all the way to the anterior internal tubercle, 
instead of involving only the posterior haJf of the tooth. The teeth, as already stated, are closer 
together, and while shorter antero,-,posteriorl:¥, Ire considerably higher. In the lower sectorial 
there is a tubercle on the outer side of the middle cone near the base, not seen in the red foxes. 

Skulls from Texas show arather narrower muzzle, with shorter and broader nasals. There 
is, however, a considerable difference ~n this respec~ in specimens from. Pennsylvania and 
:JW;aryland, and a greater number from the first mentioned district would probably exhibit the 
same variation of characters. 

A young gray ~ox skull from Pennsylvania is in the process of shedding the milk teeth .. The 
temporal ridges are as des·cribed in the . adult skull, though not .very decided. 'l'he skull is 
considerably swollen on the middle just behind the line connecting the points of the orbital 
processes. The permanent incisor_s, ,first premolars, and first molars are all in place, the 
canines and the fourth premolar, and seco~d molar above, are not quite up, although their 
predecessors have been shed. The third or-posterior molar has just commenced to pierce the 
bone. The second and third tempora-ry molars above, the second, third, and fourth below, are 
still in place. The third deciduous molar above, though smaller, is much. like the fourth 
permanent molar, the inner tubercle more nearly opposite the centre of the tooth, and with 
a supplementary pointed tubercle in the middle of the antero-internal face: The second and 
third lower deciduous molars are like their successors; the fourth premolar is shaped almost 
exactly like the first true molar immediately posterior to it. 

The question .as to which of the two Iilj.mes, virginianus and ci.nereo-argentatus, should be 
retained f~r the sp;ies, is rather a difficult one to settle. Both Erxleben and Schreber des9ribe 
thB gray .fox . under the t.wo names; the former author mentioning virginian us first; the. latter, 
cinereo-argentatus. The dates of the published works of these authors are 1777 and 1778, 
respectively. Curiously enough, however, Erxleben, in 1777, quotes volume, page, and plate 
of Schreber's work of 1778, showing that the latter wasprobably published in parts, and that 
the portion relating to t'he grayfox had actually appeared in 1777, before Erxleben printed his 

Systema. . . . . 
The description by both authors of this fox under the name of Canis cinereo-argentatus, is 

much more accurate than under C. virginianus. There can, however; be no question of the 
species, as indicated by the latter, on account of the reference to Cates by, and as his article was 
the first published notice of ~he animal, it . may, perhaps, be allowed to turn the scale in favor 
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of the name, virginianus, especially as a strict construction of the law of priority, as based on 
the evidence of the date of publication on the title page, would lead to the same result. 

It is somewhat remarkable that in a considerable number of fossil teeth and jaws of foxes from 
the bone cave of Carlisle, Pennsylvania, and other localities, there should be none referable at 
all to the red fox. All have the peculiar characteristics of the gray foxes already ml;)ntioned. 
It is, however, difficult to consider them altogether the same with the Vulpes virginianus, which, 
also, they exceed quite considerably in size. Comparing them with the oldest and largest of 
seven gray foxes before me, the muzzle is broader, the head between the orbits much more so, 
the zygoma higher anteriorly. The teeth are also much larger. The lower jaw is higher, and 
the ~pper outline, exclusive of the teeth, is nearly straight, not slightly concave; the height behind 
the sectorjal teeth ·is six~tenths of an inch, _instead of 0.45, as in the recent specimens. The 
teeth . are larger in every way, and the posterior molar has but one pointed central tubercle, 
instead of two twin ones. There are other differences, which I shall not now stop to enumerate: 
I do not venture, however, to impose a new name, as I doubt whether I have yet seen the largest 
size of the gray foxes, and am consequently ignorant of the changes which the skulls may 

. undergo. 

Measurements of skulls. 

No.- 968, Q. 
Washington. 

No. 845, you!lg. No. 1175. 
Pennsylvania. Texas. 

Inches and 
lOOths. 

il- . 
lOOths of total Inches and lOOths of tot<~l Inches and IOOths of total 

SKULL. 

Total length .•• • .•••••• -----.-.- ••••• --- ~.-. _ _ 4. 68 

Intermaxillaries to condyles.- ••.• ______ ._ ••• _. _.. 4. 66 

Greatest width---- - --------.---"---------•----- 2. 60 
Greatest height above basi-occipal.. _. _____ •••• _ _ _ 1. 43 

Distance between orbits -------------------•---- . 92 
Distance between points of orbital processes_______ 1. 47 

Nasal bones, length------ .. . ------------------- 1. 64 

Nasal bones, width before--------- - ------------ . 41 

Narrowest part of muzzle behind incisors--------- . 72 

Upper incisors, from front to hinder margin of palate. 2. 33 

Upper incisors, width between external edges _ _ _ _ _ . 52 

Upper molars, length taken together __________ • _ _ 1. 72 

Upper molars, least distance between __ • _ •• ____ • _ • 48 

Lower jaw, length excluding incisors ________ --- - - 3. 41 

Lower jaw, height---·----~------------------- 1. 50 
Between line of orbital processes to occiput ______ ~ 
End of nasals •• ____________ • ______ • __________ _ 

E'nd of intermaxillary. ________________________ _ 

Orbit to end of intermaxillary _" ________ ~ ______ _ 

2.34 

2. 17 

2.67 

1. 72 

length. . I lOOths. length. lOOths; length. 

1. 00 

• 99 

. 55 

. 35 

. 19 

. 31 

. 35 

. 08 

. 15 

. 50 

.11 

• 36 

.10 

; 73 

. 32 

. 50. 

. 46 

. 57 

• 36 

4.48 

4.32 

2.37 

1. 45 

. 87 

1. 25 

1. 36 

1. 00 

.96 

. 52 

. 32 

. 19 

• 28 

. 30 

. 40 . 08 

. 76 . 17 

2. 20 . 49 

1. 70 . 38 

3. 23 . 72 

1. 43 

2.22 

2. 12 

2. 65 

1. 73 

•. 31 

. 49 

.47 

. 59 

. 38 

4.59 

.4.47 

2.57 

1. 37 

. 95 

1. 00 

. 97 

.56 

. 29 

• 20 

1. 56 • 34 

.41 

. 70 
2.23 

. 51 

1. 68 

• 45 

3.37 

1.47 

2.20 

2. 10 

2.60 

1.75 

• 09 

. 15 

. 49 

. 11 ~ 

• 36 

• 09 

• 73 

• 32 

.48 

.45 

. 56 

. 38 
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List ofspecimens. 

--·- ---~-

When - - ~ -~~~e--n~c-~_ -ob-t-am-. --ed~.~. -0-ri-gina1 N-a-t-ur-e·-of,~-C-ol-le.:_c_te_d_b_y __ Catal'gue Corresp'ng Sex & 
number. number of age. 

skull. 

Locality: 

· collected. . number. specim'n. 

------~-------t-~----~--t---------l-------------------l------1------------
64 

65 

1556 

1654 

779 

130 

201 

1386 

1940 

1194 

1016 

1017 

1711 

Washingt~n, D. C .• Ma:r. 3, 1852 R. J . Pollard •• • ••••• ____ •• Skin ____ •-- _. ___ ---- ___ . 

...... do . -------- ••• do ..... · ....... do .......... -------· .. do .... .l _______________ _ 
Rowleysburg, Va ... __ --- ~ . __ --- A. Btakeley ------- ---.---- ~~-- __ __1

1 

__ -- .. -~. --~~ ---

Spottsylv'nia oo.;va. _ ·-- ________ .A. w. Ma~sey __ ~ ~; ______________________________ __ 

968 Q 
974 ('; 

2385 

........ --- ---..,;- -·- ..... .;,. "": Tremont, Ill' .. --.-- ____ --·-· __ .. W .. J. Shaw ... -.- __ c .. ____ ..... ~-~- _ .. _____ •• ______ • 

1116 Eagle Pass, Tex.,,.-------"'---· Maj. W. H. Emory.------~- ........ A. Schott ....... . 

1175 ------ .• _ .... do __________ .... , .... _ .... :--_---do._ . .......... ---- - --- .......... ..:.do .......... . 

____ ........ ~. __ Presidio, Cal ...... ------ ____ .. Lt.W.P.Trowbridge_. ... , , ___ ......... _______________ • 

2616 Petaluma, CaL ..... ----·------- E. Samuels------- , c 380 ------------------------

--~- ~ _ : ... ------ Nappa valley, CaL. ------------ Lt.R. S. Willia~son ..... ---- ---~---- Dr. J.S.Newberry. 

------------- ------ FortVanctiluver,O.T. ~855 Dr; Geo, Buckley__ 54 -------- ----------•-----

---------- ------ ..... · .. do ........ ~ ...... do ..... ----"-do.......... 55 -------- ----------------

LlanoEstacado,Tex. Jail. 7, 1856 Capt. J. Pope----- 194 

VULPES (UROOYON) LITTORALIS, Baird. 

Coast Fox, Short-tailed Fox~ 
'> . .. ~ 

SP. CR.--Scarcely more than half,the size of the common gray fox (Vulpes virginia~us). ~ail one-third the length of body. 

Above, hoary and black ; sides ·of neck, fore legs, and_ lower part of sides, dull cinnamon ; chin and sides of muzzle, bla.ck. 
Tail with a concealed mane of stiff hairs, and with a black stripe above. 

This very curious fox, the smallest of all th~ North American species, was brought by Lieut. 
Trowbridge from the island of San Miguel, on the coast of California, where quite a number of 
specimens were ~een. It is stated by Lieut. Trowbridge to be very tame; scarcely taking the 
trouble to get out of the way, and when escaped from a trap, returning directly to the same 
place. His men found no difficulty in outrunning these foxes in a fair race, although it is 
possible, that owing to their unusual tameness, their full powers were not exerted. 

The species is a miniature ofthe common grayfox ofthe UnitedSt.ates, and so closely like it. 
in external appearance as to induce the belief of its. being possibly a local race. Gr.ay_foxes 
from the main land of California are, however, of full size, 'and there are soiii.e differences of 
importance in the skull and t'eeth. As is well known; also, many species of foxes of different 
regions resemble each other so closely that it iSvery di:fficult to separate them--more closely, 
indeed, than the present fox and the common gray species. , 

The Vulpes littoralis is scarcely m~~e than half the size of the common gray fox, in length 
and height, in fact, exceeded by some common house cats. The body, however) is. considerably 
stouter than in the house ca.t. The · limbs are short, slender, ·and weak. The tail in the 
specimen before me is very short, riot more than one-third the length of the head ana body. It 
has ·probably lost some ofthe terminal vertebrre at anearly age, although the tip is now covered 
with hair. Two living specimens iri captivity are said by Lieut. '1_1rowbridge to possess this 
same brevity of taiL 

As already stated, the colors are similar to those of the common gray fox. The upper parts 
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and sides are of a mixed grayish white or hoary, and black. The under parts are of a dnll 
brownish white, with lighter tips. The convexity of the ears is grizzled like the back; the base 
of the ears, sides of the neck, a considerable portion of the limbs, and lower part of the sides are 
light rusty or cinnamon·. The sides of the muzzle, midway between the eye and the nose, with 
nearly the entire chin, together with the margins of the lips, are black; the lower half of face 
and part of the throat, pure white. The tail is hoary on the sides, rusty beneath, with a well 
defined narrow stripe of black above. It has the same conceale!il mane of stiff bristly hairs as , 
the gray fox. . , 

This animal differs. very slightly in appearance from the average of gray foxes. The convexity 
of the ear is nearly of the same hoary-gray as the back, instead of being rusty. The fur is softer 
and fuller, the coarse hairs not much exceeding the under fur. The tail is much shorter, but 
this character cannot be relied on as permanent. The chief external distinction is that of •l?ize, 
the head and body measuring in a perfectly adult animal but 18 inches, instead of 24 to 28. 
The tail is only about 6i inches. 

Measurements from a specimen in alcohol. 

Nose to occiput---------- - ---------·------------·---
Nose to eye. _____ - .- ____________________ • __________ _ 

Nose to ear. ____ -- - -------_------_--- --- - -------- __ _ 
Nose to root of t ail --------- ______ -- ----- _ ----- ____ c 
Nose to end of outstretched hind leg _______ ~ __ _______ _ 

Tail from root to end of vertebrre. -------------------- · 

Tail from root to end of hairs------------.-----------

Ears, height posteriorly---------- - ------ - -----------
Ears, height . anteriorly _____________________________ _ 

· Ears, height internally above skull-------------------

Ears, width _--- - c--------------------- -- --------- -· 
Arm, between claws cross shoulder.·---·------- - -------

length of fore arm ___________________ ~ _______ _ 

from elbow to end of claws---------------------

Inches. Lines. 

4 
1 . 

4 

17 
18 ' 

6 

8 

2 

2 

2 

1 

1 

~ 

5 

4 

6 

3 

4 

1 

2 

4 

3 

3 

4 
fore foot to end of claws. ____ ·-_____ __ ___________ 2 5 

longest claw-----------------------------·---"------~--'--- - 5 
Leg, from knee joint to end of Claws _____________ ____ _ 

tibia ________________________________________ _ 

hind foot from heel to end of claws ________ __ ___ _ 

7 

4 

3 6 

longest claw-----------------------·----------------------- 4 

' I 

Skull.-The skull of this diminutive fox, the smallest of those belonging to the American 
continent, bears a very close relationship to the gray fox, although it differs in some appreciable. 
features. It is very considerably smaller, a fully mature skull measuring barely four inches by· . 
2.08, while a corresponding one of the other species measures 4.80 by 2.60. 
· The nasal bones are short, about three-tenths the length of the skull. They are broader thap. 
in V. v·irginianus, narrowest near the middle, posterior to which they expand, and finally round 
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off rapidly to a point. The intermaxillary is applied along their anterior half, the frontal along 
the posterior third of. the outer edge. The temporal ridges are sufficiently distinct. The 
anterior portion of the frontal bone is considesbly swollen above the eyes, these elevations 
separated by a deep depression along the mediap line and ceasing a little posterior to the centre 
of the orbit. The lateral profile shows a depression in the upper outline of the skull at this 
point. , . 
. An apprec,iable peculiarity of this specie~ is seen in the anterior base of the zygoma. ~"he 
suture of this shows no bifurcation of the malar at all, but merely a broad emargim\tion, with 
irregular or zig-zag outline. The bone is produced forwards, inwards, and upwards .as a narrow 
process, which occupies not one-third the space between 'the edge of the orbit arid theante-orbita.l 
foramen. In the gray fox: the space thus occupied is nearly or .quite hal~. this distance, sometimes 
a little more. 

M~asy,remerlis of skulls. 

Total length .• __ •••• - - ••••• _ ...... __ ............. _ .. . .... . 

Greatest width,. ~_ •••• _ ... __ .... _;. __ ._ •• • ___ •• __ .......... . 

Greatest height .......... _ .... _.,. ___ . ______ .. ~ .......... __ .. 

Distance between orbits .... - - - .......................... --. 

Distance between points of .orbital processes ........ :· •••••• - .~ . 

Nasal bones, length • ••• -- .............. .... . -.---.--- "- ..... . 

Nasal bones, width before •· ... ---.-.- ~~ ---- .... - ............ . 

Narrowest part of muzzle between ii:wisors .................. -. 

Upper incis;)rs, from front to hinder )Ilargin of pal~~e ---------• 

UpJ?er molars, length taken together .......... --·--- ....... --.~ 

Upper molars, distance between . .. ~ •••• __ .............. • ••• - . 

Lower jaw, length ...... ------- - --------------- - -- -- ~---.--
Lower jaw, height ...... ----- --- - --- - ---- --- -------- ---~--
Between points of orbital processes to occiput -- .............. .. 

Between points of orbital processes to end of nasals ........... . 

Between points of orbital processes to intermaxillaries ... ....... ' 

Orbit to end of intermaxiilary ...................... ---- • • --

HH, San Miguel. 

Inches •nnd 
lUOths. 

3.86 

2.07 

1. 19 

.76 

1.18 

1.18 

• 34 ' 
• 61 

1. 91 

I. 43 

.42 

3.40 

1. 42 

2. 00 

I. 77 

2.10 

r. 38 

I. 00 

. 53 

.31 

. 20 

. 30 

• 30 
• 09 

• 15 

• 49 

• 37 

. 10 

• 88 

• 37 

• 51 

' . 45 

.54 

• 35 

List of specimens. 

Catalogue Cor~esponding \ 
Locality. Whence obtained. 

number. No. of skull. 

ffilf, San Migut)l. 

Inches and 
lOOths. 

3.93 1. 00 

2.20 • 56 

I. 26 .35 

. 86 • 21 

I. 26 . 32 

1.20 • 30 

. 36 • 09 

• 65 • 16 

2.00 • 50 

. 80 • 20 

.50 
I 

• 12 

2.93 .74 
1. 26 • 32 

2.05 • 52 

I. 70 . 43 

2.12 • 53 

1.44 • 36 

Nature of specimen. 

1351 2154 ' Island of San Miguel, pff the coastl Lt. W. P. Trowbridge, U. S. A .... Skin. ---------- -~ 

of Calif~rnia, 30'miles from Santa 

1417 2274 Barbara. •••• do ••••••••••••••••••••.•••.• Alcohol .......... 

19 L 



FAMILY. 

ViVERRIDAE. 
Tubercular molars, two above and one below; sectorial tooth typical; feet digitigrade or plantigrade; claws retractile; a sh~it 

coecum. 

The species of this family are usually animals of moderate size, averaging, perhaps, that of 
the domestic cat, with a more slender and. elongated body and more pointed muzzle, the tait 
long and generally annulated. There is in sotne respects a resemblance in forni to the mart~ns .. 
The legs are short and the feet are usually five-toed, though in the mangoustes (Cynictis) the 
hind feet have but four toes, while in Ryzaf!na 1tll the feet exhibit this ~).Umber. In the greater 
or less degree of retractility of the claws, the family is distinguishable from the ina~tens and 
exhibit an approach to the cats. Most species are digitigrade, _with hairy soles; a few have 
them naked. They have the two arral glands of the :ZJiustelidae, with others in the anal and 
pubic regions peculiar to them. ·. 

Th t • 1 d 1 fi 1 f h TT.' 'd • • • 3- 3 • l-1 '1 4-4 e ypiCa enta ormu a o t e r wern ae Is-mmsors, 3-a; camnes, 1_ 1 ; - premo ars, 4-4 ; 

molars,:=:=~= 40. In a few genera the first permanent premolars are not developed. The 
dentition differs from that of the Canidae, which it otherwise resembles, in having one tubercular 
true molar less in each side Of the lower jaw. There are two of these tubercular molars on each 
side, above and below, posterior to-the sectorial teeth. 'fhe Mustelidae, on the other hand, have 
only one such tubercular molar. -· 

The geographical distribution of the Viverridae is quite restric,ted. Only one genus, Bassaris; 
is found in the New ·world; all the others are inhabitants of Africa and Southern Asia. A 
single species, the genet, (Viverra genetta,) occurs in Southern Europe. The African Viverra 
oivetta,or civet cat, furnishes a well known musky substance called civet, a secretion from the 
peculiar anal glands. This is obtained sometimes from trees, upon which it is ejected by the 
animal, sometil!les directly from their glandular pouch. 
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BASSARIS, Licht. 

Bassaris, (LICHT.). WAGLER, Isis, 1831,512. 

LICHT. Darstellun~ Saugt. 1827-34 . . 
~ead short, acuminate; ears large; feet digitigrade, five-toed; ~oles hairy, with naked pads; tail as long as the body, 

annulated. 

This genus, confined to Mexico, and the more southern parts of the United States, .is the sole 
representative in thenew w~rld ol' the _genets, i:livets, ich~eurnons, mangoustes, suricates, &c., 
of the old. The body is slender and elongated,-the muzzle poitited, ~he ears projecting, the 
tail long, and ringed with black and white. The claws are half retractile, five on each foot. 

The skull is intermediate in form between that of the martens and the civet cats, and like 
them exhibits only an indication of the post-orbital process of the frontal bone. 

The dental formula is as in the. typical ViverJY"idae, but differ from that of Viverra, in having 
the inner process of the upper sectorial tooth much more developed, and re8:ching to the middle 
of the tooth ; the anterior lobe of the lower sectorial shorter than the two middle. 

It is as yet uncertain whether America possesses one or t~o species of Bass~ris, further'in'\tes
tigation being necessary to determine the character of the California species. They are found 
as far north as Red River, Arkansas, on the eastern slope of the continent; on the western to 
the latitude of ·san ]francisco; southward they ext~nd throughout temperate Mexico. They 
bear in the Unite~ States the name of civet, Mexican, or ring-tailed cats, and are frequently 
tamed in Mexico and California; in the latter country they are great pets of the miners. 

Very little is known of the internal anatomy of the genus, or as to the precise measure of 
their relationships to thec0ther Viverridae. They have at least four young at a birth; this being 
the number of a litter found by Mr. Clark on the San Pedro, Texas. 

BASSA~IS- ASTUTA, Licht. 
-
Civet Cat. 

I 

Bassaris astuta, ("LICHTENSTEIN,") WAGLER, Neue Thiere .Mexicos, in Isis, XXIV, 1831, 512, 513. 

LICHTENSTEIN, Darst. Siiugt. 1827-34; tab. xliii. 
WAllNER, in plates of Schreber, Siiugt. III; pl. cxxv, C.-JB. ~Jlppl. ~chreb. II, 1841, 278. 

CHARLEswoRTH, Pr. Zoo!. Soc. Lond. IX, Hl41, SO. (Habits.) 
Evnoux & SouLEYET, Voy. de Ia Bonite, Zoo!. I, 1841, 18; pl. iv. (Skull.) 

· Atm. & BAcH. N. A. Quad. II, 1851, 314; pl. xcviii. 

Cacamiztli and Tepe maxlaton, HERN. Thes. 
LICHT. Abh. Berl. Akad.l827, S9. 

SP. CH.~Size about that of the domestic cat, but rather more slend~r. Above, brownish yellow, mixed with gray; be~eatli, 
white; tail white, with six or eight b1aclt rillgs. 

No specimens of this species were collected by any of the expeditions, although several were 
brought in by the United States and ·Mexican Boundary Survey, in the reports of which a full 

description will be found.-
Only one authenticated skin, (No. 2343,) has been received from California; this is a hunter's 

skin, not sufficiently perfect to furnish a full description. > 



FAMILY. 

MUSTELIDAE. 
FAM. CR.-Carnivora, with a single tubercular molar tooth only, on either sid!l of each jaw; the sectorial premolar of typical 

shape. Feet five-toed; plantigrade or digitigrade. Caecum wanting. 
. \ . ~ 

The preceding diagnosis, taken from Wagner, expresses in few words the characters of a group · 
of the Carnivora with numerous representatives in America. Most species are of small size, . 
the weasels especially-the smallest of true carnivora-while others,, as the badgers, gluttons, 
&c., attain very respectable dimensions. The feet vary in character, sometimes naked, atothei:'s 
hairy, with or w.ithout naked pads. The nature of the soles, ac,cording to Wagner, is however., 
no indication as to wh(;lther the animal is digitigrade orplantigrade; those of the former char
acter having them sometimes naked, and of the latter, hairy. 

The food of the Mustelidae varies much in its nature, th.e species of different groups being 
' sometimes purely carnivorous, at otpers omnivorous. I.p. the absence of a coecum;they approach 

the bears. Most species have anal glands, which secrete a fretid liquid, which, in the American 
skunks, reaches the maximum 9f offensiveness. , -

The Mustelidae are usually divided into four sections, although Burmeister refers them all to, 
three, having the following characters : 

1. J£artinae.-With a small, -short, and decidedly transversely elongated posterior molar in the 
upper jaw, and an unequal number of molars, generally, in the two jaws. (Martens, weasels.)· 

2. Lutrinae.-With a large quadrate posterior upper molar; the number of molars in the 
two jaws equal. (Otters.) 

3. Melinae.-With a large quadrate posterior upper molar ; the number of molars in the two 
jaws unequal, as in ihe 1J£artinae. (Badgers and skunks.) 

Wagner constructs a fourth group ofMellivorae, to include Ratellus and Galictis. Burmeister,· 
however, 1Jlaces both among the Martinae, although the former genus is aberrant in having the 
number of molars the same in both jaws; through the deficiency of one lower true molar, leaving 
but a single true .molar above and below. "With the exception of Ratellus, then, all the Mus
telidae have one true molar on each side above, and two below. The upper true molar is sup- · 
ported by one inner and sometimes by one, (Putorius, Gulo,) sometimes two, (Mustela, Lutra, 
Mephitis,) outer fangs. The second true molar below, is also tubercular, but bas a single fang." 
(Owen.) 

SuB-}'AMILY MARTINAE. 

Upper true molar short, transversely elongated ; molars unequal in number in the two jaws. Soles generally hairy; the ' 
walk more or less plantigrade: 

· In this sub-family are included many animals peculiar to North America, ·and for the most 
part inhabiting the higher latitudes ·, a few species however occur in the warmer reO'ions of 

' ' . . 0 

the continent. The genera with which we have here to do are Mustela Putorius and Gulo the 
. ' ' ' second one susceptible of several subdivisions. 
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MUS TELA, _Linn. 

Mustela, LINN. "Systetna Naturae, I, 1735/' 

Teeth38. Molars one above, two below; premolars, four above and below, on each side. Lower sectorial tooth with a. small 
internal tubercle. · Body ~lender; tail ra,ther long. · . · 

This genus embrape!'J the .martens in distinction from the weasels; species usually-of large. 
size, arbbreal habits, and (so·me of them at least) yielding furs. of great value. The.y ate scat
tered over many regions. of the, globe, . only two of them belonging to the continent of North 
America. One ~f these, M. · pe~natitii, is the ·largest of the.,. known species; ~the other; ' .M. 
americana, is a hear representative of the.,. pin~ :tnart~n of Europe, and in some of its varieties 
of the sable, M. zibellina, of the old wutld. . , 

The dental to~mula of this genus ~s-:-inciflis, ~; canines, ~=i; premolars,!=!; molars t_~ ~ 
38. 

. MUSTELA PENNANTil, Er:d. 
. . 

Fisher ; Black Cat. 
( 

Mustela pennantii, ER~LEBEN, Syst. An.1777, 479. (Basedmi Fisher of Pennant. 
J. SABINE in_Frapkliri's Narr. 1st Jour~ey, 1823, 6i>I. 
~ . . ~ 

. GRIFFITH's CQ:v. V, 1827, 125 .. 
~lsCHER, Syn. Mamm.1829, 217, 

. GonMAN1 A-m: ~: H. 'I, 1831, 203.. . 
.Mmtela canadensis, ScHREDER, Siiugt. III, 1778, 492 ; tab. cxxxiv. 

' ·BonDAERT, EI •. Anim.'I, H84, 86. 
qMELIN, Syst. Nat. I, 1788, 95. 
KuHL, Beitriige, 1820, 74. 
DEsMAREiT, Mamm.l', 1820,183. · (Pekan.) 
H~RLAN; Fa:uria Anfericana, 182.5, 65 . . · 

(Pekanof Buffon.) 

, 
' .. , 

RICHARnsoN,)i\B. A.l, 1829;52.-IB, Zoo!. Beechey Voyage, 1839. , 

MARTIN) Pr. Zoo!. Soc. Lond .. I; 1833, 97. (Anatomy.) 

WAGNER, Suppl. Schreb. II, 1841,223. ' 
DEKAY; N.Y. Zoo!. I, 1842, 31_; pl. xiii, f. L (Skull.) 
Aun. & BA.cH. N. A. Quad:!, 1849, 307; pl. xli. 

GJEBEL,Siiugt. .1855,. 773. 
Mmtela melanorhyncha, -BonnAER~, Elen. Apim'. I, 1784, 88. (Fisher of PeJJnarit) . 

ZIMME.IlMiNN, in Penn: Arkt. Zoo!. I, 1727, 85. · 

Viverra piscator, SHAW, Gen. Zoot Mamm. I, 1800, 414. . (Fisher of Pennant.) 
Viverra can~densis, SHAw,Gen. Zool.-Mamin. 1,.}800, 429_. (Pekan of Penna.nt.) · 

Mustela nigra, TuRTON's· Li!;mieus, l, 180·6, 60 . 
.Musttla go.dmani, FISCHER, Syn. Ma'mm: 1829, 217,, · . . 

· Le Pekim, BuFFON, Hist. Nat. XIII;'176S, 306; tab:xlii. . 
Pekan ~~easel, PENNANT, Hist. Quad. 1781,-No: ~02.-IB. Arctic . Zo~logy, I, 1'784, 78; (~ppears to 'be .an original 

descfiption from the specim:en ~f B~isspn and Buffon.) . 
The F~her;·PENNANT, Syn. Quad. 1771; 223.-,-b, Hist. Quad. 1781, 328.-IB. ArnticZoology I, 1784, 82. 

SP. Ca.-Legs, belly, tail, and hind~r part of baak, black; the back with an increasing proportion of grayish white to the 

head. Length, over two feet; Vertebrw of tail ex<:eeding twelve inches. · - · 

The general appearance of this animal is more fox-like than i:nu~teline, in ita long head, 
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bushy tail and large size. Some · specimens, indeed, are fully equal in size to a fox two-thirds 
grown, though others are not more than half as long. . 

The muzzle is quite large; the septum between the nostrils naked, and reaching nearly to 
the edge of the lip. The ears are rather low, but very wide, the length of ·base being twice 
the height. The eyes appear to be rather large for the gep.us. 

The feet are short but stout, and well armed with shitrp strong claws. There is a naked . , . 

ball under the end of each of the five toes, and another V-shaped one on the palm and soles., 
the angle anterior and truncated ; the palmar callosity further fr~m the phalangeal ones than 
the plantar is. There are no other callosities on the hind foot; on the fore foot, however, there 
are two small ones, higher up, opposite each other; the palm.ar one about intermediate between ' 
them and the phaiangeal. _ . · . 

The tail is long, rather shorter than thebody, .withotit head and neck; thick and bushy at the 
base, and tapering rapidly and uniformly to an acute tip . . In a wint~r specimen, (1009;) the 
naked bulbs of the feet are much more overgrown with,hair, so-as nearly to conceal them; they 
are, however, evident on dose examination. 

·The hair is composed of two sorts-one long amPcoarse and a basal softer fur. It is longest 
and fullest on the lower portion of the back. 

Specimens vary consider~bly in color. In the largest specimen -before me, (1005,) it is glo;sy 
black, including the tail, the rump, the legs, and the whole und(lr parts. Towards the middle 
of the back there is a mixture, first of brownish, then Of yellowish gray, very conspicuous about 
the shoulders and nape, still lighter on the top and side~ of the head. This variation is caused 
chiefly by the long coarse hairs, which_ oq. the tail are entirely lustrous black, except a reddish 
gray tinge at the base. Progressing ant~riorly, however, this lighter base extends further 
alorig the hair, and .becomes . purer al;ld lighter in color) until on the ~:~boulders thehairs are . 
black at point, dusky at tip; the intermediate t'hird brownish white. The under fur, however, 
is of a brownish plumbeous, lighter at the base, varying somewhat in tint with the long ha-irs. 
Under the base of the lower jaw, and between the legs, fore and hind, are patches of white 
hairs, as also in the axillre, largest about the genit~l regioii. 

The preceding description represents, perhaps, the extreme condition of dark colora ton, ot}ler 
specimens are much lighter, the hai!s on the tail showing much dark chestnut 'towards the base, 
and this changing to a clear grayish white to the head. The central line of the belly only is 
black. The general pattern of colorationis, h.owever, muqh the same, and in all, the three 
white patches on the chin, chest, and a~d..om~n,. as _well as .th<;>se ()n the axilloo, are more or Jess 
visible. 

Specimens of this species from the sanie lqcality vary much in size, although the materials 
before me are not sufficient to determine whether the impression prevalent in northern New York 
as to the existence of two species known, respectively, as Fisher and Black cat) is correct or not. 

Numerous remains of this species are found in the great bone cave near Carlisle: Pennsylvania, 
among them a very fine skull of larger size than any recent.OI\e lhaye.seen. The animal is 
found occasionally in the mountains north of Carlisle, in Perry co~nty,whellCEi I obtained, many 
years ago, the living specimen figuredby Audubon and Bachman. It also occurs in the Alle
gheny region of Virginia, and even as far south as North Carolina, according to the above 
authors. · · 

'l'he scientific .history of this species, as of most American animals described by the earlier 
authors, is very much confused; all their descriptions, however, are based .essentially upon Le 
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Pekan of Bufi'on and Brisson,, and The Fisher; of Penn~nt. The description of Buffon w:as 
.published in 1765 and that of Pennant in 17'11. Pennant gave an excellent description of 
the. Fisher in the Synopsis Quadrupedum, · and also described the Pekan of Buffon-, . having 
visited Paris and exa_inined for himself the orginal specimen described, both by Bnffob. and 
B~isson, as in the cabinet of Mr. Aubry,I without r.ecognizing it ashis Fisher weaseL _ 

The next question is a§ to the priorityof,dite ~etw~en the·two.names, canad~nsis and pennanti, 
applied to the_ species of Buffon and Pennarit. In comparing the works of Erxleben and 
Schreber, ~'e find .that th~ Systema Reg;,i Animalis of the furm~r boors date of 1777, while the 
text of vol. Iii of t~e Saugthiere o{ the latter is dated 17'18. It may 1Je that Schreber's work 
was .published-in. parts" and that the one embracing the Fisher·appeared priqr t() 1777, but t._here 
is no proof of the fact, and resting on the evidence of the title pages, we rriust give precedenCe . 
to E rxleben. It is true that Er~leben quotes the.plates of Schrebe~ 1n var-ious places, but these 
may have been accessible . to him be~ore actual ' publication, and at any rate, the page of text 
is not mentioned; as would -h~ve been. done, if extant. · The public~tion of the entire· work of 
Schreber extended from 17'75 until long after the commen~enient of the pres~nteentury. · 

Confining our examination, then~ to the names of Endeben, we :find on page 455 a description 
of a Mustela canaden_sis,2 the synonymy of which inQludes both the Vison and Pekan,of Brisson 
and Buffon, or. th~ mink a_nd' the fisher. The article, however, refers exclusively fo the millk, 
nor can it be construed in any other way . . Erxleben q~otes, indeed the plate 134'_of Schreber, 
which is copied from the :figure of the Pekan·given by Buffon, but he may well be pard"oned for 
not appreciating the difference between Buffon's :figures of the Pekan and Vison. At any rate, 
the d~scription of Mustela cano,densi~ applies only to the mink, and actually will take precedence 
of the name vison if Brisson's authorityhe·set asid13. ,__ . 

On page 470, however; Erxleben describes a Mustela p enrtantii, 'based on the Fisher weasel of 
Pennant, about which there ·can beno mistake as to its apply(ng to theJmbject of the present 
article. 

1 NoTE.-The following is a translation of Buff<i!l's article: 

Le Pekan.~Similar in teeth, character, and color-of hair and shape,to.th.e (.M.joina and· martes), but the feet appear proportion

ally a little la rger, and tlie le~s longer, especially the' anterio-r ones; a·s far as I can judge frqm·a dr_ied and stuffed skin. It.seemed 

to me, also, that the body of th"e Pekan 'was at least as long as in the aboye named species, for the stuffed skin measured a foot 

and a halffrom snoutto root oft~il; the body of the. tail measured ten inches, the !J.airs extending aninch beyond: -

The hair W!IB compact ana lustrous, with a very soft and fuil fur ; the fur was ash colored from the base to near the_ tip, which 
was gray, with some nllowish ·tints; the hidr was colored like the under fur, excepi where it projected beyond; this portion was 
gray and black, with some maroon -tints; the points of the .longest hairs were black. By tllis mixture the animal was variegated 

with g-ray and yellow on the head, the liecit,the shop.lders, the ripper part of the legs anteriorly, and the back. On the sides 

of the bod; the gray-predominated qver .the yellow, and t)le tips' of the hairs produces_ an app-earance ' of transverse bla.ck bands 

on the neck, In !lertain light the blaqk was more appf!-rent than the gray on the rump.. The lower part of the fore legs, the whole 
of the hinder one~, the-four feet, and the tail were !Jlack, mixed with brown; th_e breast and belly were mixed with yellow and 

brown. There was some white betwe~n th.e fore legs on the chest, and 'tletween th.e hind legs on t!J.e belly. 

• .Mustela canadensis.-M. cqrpore fulvo-nigricante, pecto're macula alba. · 
Paullo minor Marte. cui similis, longitudin.e 17 poll. caudae 7 poll. Auriculae subaqulae. Totum corpus pilis splendentibus 

satur~te castaneis basi cinereis. Macula alba inter crura a~tica. · Digitltecti pilis densis supra et infra, cauda calore profundiore . , . 
ac corpus. 
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Catalog'e 
number. 

1015 

1009 

1008 

1477 

2000 

2246 

3080 

1073 

1848 

• 

Locality. When 
collected. 

List of specimens. 

Whence obtained. Original ! Nature of spe-
1 nurnb<',r.
1 

cimen. 

i 

Head and 
body. 

Tail, 
verteb. 

To end of 
hairs. ~ 

Fort Dalles, 0. T.______ 1855. Dr. George Suckley. ---·-·-· ' Hunter's skin. 24 14 17~ 
! 

~~~~~~~~::~~~~~~::~::~ :::::::~~: :::::::~:::::::::: ---~: ___ 1-~:~~:~.~-:~;~,- ---~~--- ---~~--- ---~~---
! head wanting. 
I Steilacoom, 'Wo T------ •••• do."-- ________ do........ 45 ------·---·--- 30 18 ·· 21 

- - . i 
--------dO.-----·-··-- •••• do •••••••••••• do ••••••.• ---------------------------.---"·----·---------

1 'k . ' . .. , . . 
Saranac Lake, N. Y -------------- M. Baker--------- ·-------· ts ull ---- ____ -------- -------- --·-•·-,• 

Essex county, N. Y ---- ------- • -- Dr. S. E. Hale ••••• ---~~ ·; __ l ____ do •••••••• -------- ----------------

Madrid, N.Y .• ~- --·- - ----------- E. A. Dayton •••• _ --- ·-----~-c .. do •• : ••••• ~------· ---·----- -------

Bone Cave, Carlisle, Pa .. ---------- S. F. Baird·----~-- --------.,_Skull, fossil~--~---·---·-----~-------·--

MUSTELA. AMERICANA, Turton. 

American Sable; Pine Marten • 

.Muslela americanus, TuRroNs Linnaeus, I, 1806, 60 . 
.Mustela vulpi'lla, RAFINESQUE, Am. J. Sc. I,I819, 82. (From Upper Mo. · Specimen inN. Y. Lyceum.) 

FisCHER, Synopsis, 1829, 215 . 
.Muslela leucopus, KuHL. Beitrage, 1820, 74. 

FisCHER, Syn. 1829, 216 . 
.Muslela martes, Jos. SABINE, Zoo!. App. to Narr. Franklin's Journey, 1823, 65-1. 

HARLAN, Fauna Americana, 1825, 67. 
RICH, F. Bor. Am. I, :i.829, 51. 
GAPPER, Zoo]. Jour. V, 1830, 203. 

GoDMAN, Am. N.H. I, 1831, 200. 
DEKAY, N.Y. Zoo!. I, 1842, 32; pl. xi. f. 2; pl. xix. f. ,2, (skull.) 
AuD. & BAcH. N. A. Quad. III, 1853, 176; pl. cxxxviii, (L. Huron.) 

.Muslela huro, F. Cuv. Diet. des Sc. Nat. XXIX, 1823, 256.-IB. Suppl. Buff. M~m.l, 1831, 221. 

FisCHE~r1 Syn. 1829, 217. , 
.Mustela zibelli?la, PALLAS, Spicil. Zool. XIV,,57-68.-b. Zoo). Rosso-As. I, 1831, 84. 

GoDMAN, Am. N. H. I, 1S31, 208.· 
.Mustela zibellifla, var. america?la, Brandt Beitriige, Saugethiere Russland, 1855, 16; tab. iii, f. 10. 

Pine .Marten, PENNANT, Hist. Quad. 1781, No. 200.-IB .. Arctic Zoo!. I, 1784, 76. _ (From sp. in Lr.verian Mus.) 

SP. CH.-Legs and tail blackish. General color reddish yellow, clouded, with black; above becoming lighter towards the 

head, which is sometimes white. A broad yellowish patch on the throat, widening below so as to touch the legs. Central line 

of belly sometimes yellowish. Tail vertebrre, about i the head and body. Outstretched hind feet rea.ch 'about to the middle of 
the tail with the hairs. Feet densely furred. 

Body stouter than in the ermine weasels, though less bulky than in JJ:f. pennantii. Head 
somewhat depressed, acute, and broader than might be looked for with w lengtpened a skull. 
The ears are large and thickened; both sides densely coated with short velvety hairs, overlaid 
by stiff longer ones, which do not extend to the margins of the ears. The vertebrre of the tail 
are about half as long as the body' exclusive of the head; the entire tail nearly two-thirds th~ 
length of head and body. Tbe outstretched hind feet reach but little m~re than half way to tho 
tip of the tail. . The legs are rather short and robust; the feet densely coated with fur; the 
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under surfaces of the digits completely concealed by C()arse wool! hair enclosed withill. stiff 
bristles springing from the edges of· the toes. A careful e_xamination shows that 'the .. b~lls of 
the toes are naked, though these are d~ns~i·y overl~id by. the wool jus~t described. .. rflie cl~ws 
are, however, distinctly visible, though inserted. among stiff hairs as long as themselves. 

The fur of this species is very full and soft, with many long coarse hairs interspersed. The 
tail is dens~ly covered with hair of two kinds,. liif.e· those of the back, but rather coarser; . those 
at the tip occupy about one.:thhd ()!the totaflength ()!the tail with theliahs~ ' -

It is difficult· to give an accurate idea of _ the colors of this species owing to the variation in 
different parts of the body of the same specimen, as well as the difference in different specimens. 
On the upper parts and sides, generally,the hairs are of rather a light ash gray or grayish plumbe
ous for the basal three-fourths, on the ru~p. and posterior third of body all roun_d, including the 
whole .belly, tipped with rusty red (sometimes tmffron); above, proceeding towards the he~td, 
this reddish t!~t is grad~afly merged inlo··a.- brownish ash, becoming still lighter and lighter 
until the #nts . aboutthe head·are vety pale/ someti.JlleS almost' white' .. The prevailing tint of 
legs and tail is a lustrous brownish black; although a ,close examination reveals' a reddish or . ' -' . ; . .... . . \ . -
ashy tinge ofthe basal fur. The marginsapd external surface of the ears are nearly white, as 
also a patch on- the throat commencing opposite. the anterior base of the ear, and extRuding 
backwards to the fore legs, though ri.otbetwe(m therii; the axillae are similarly blotched. In 
another 8pecimen the patch orr· the· throat is yellowish, and the axillae unspotted. In this 
speciniim the reddish on the hi:nde'r portion of the body is more distinct; 

The colors as mentioned, except on the head; aremuch overlaid and modified by the longer 
hairs interspersed, which at their tips are of a rich lustrouspurplish brown or black. 

The· specimens just· described wete caught in the Adirondac mountains, New York, in' Febru
ary, 1855, and are in winter pelag~; A srihn;rre:f' specimen, obtain~d near Fort Boise, in 01\e'gori, 
in the summer of 1854; by Dr.Suckley, is riot essentially rlifferent The head,however, is much 
less white ; the upper portion being much like the back; the sides paler. The white of the 
ears is quite inconspieP,ous. The tail and feet are brown rather than black. The patch of 
reddish yellow on the throat is as described, and extends quite broad to the legs, when it sud
denly narrows~ and continues as an· indistinct stripe along the middle of the belly, and runs 
intb a brighter patch ofreddishbetween the hind legs. 

Since this article was prepared, several additional specimens have been received from the 
western country, which agree very closery with the one from Fort Boise. All are in summer 
fur, which is much shorter and coarser than the winte~. Th{l balls · of the' feet· are distinctly 
visible in all. · The colors are quite uniform, and none exhibit more than a tendency to the 
white of the head, aS' described in the New York animaL The· yellow of the throat is more 
mixed with red. 

It is bately possible that two species· of pine marten may .exist on this co,ntinent, as supposed 
by some authors. Until we have good winter specimens from the far west for comparison, with 
corresponding ones from the eastern portion. of the United States; it will be impossible to settle 
the question definitely. Authors make no mention of visibly naked balls to the feet of either 
the European or American pine mfi-rtens, eveu in summer;· and, in fact, this is given as a point 
of specific difference between them arid the beech marten, M, foina. Still, J find them in a 
sum~er specimen of M. maTtes, (378,) from the Swedish Academy. ~ 

The sexes differ in the larger size of the males, and (in the two Adirondac specimens) in th(l 
lighter reddish on the body of the female. The patch on the throat is much lighter in the male. 

20 L 
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The skull, too, of the female appears a little different in the specimens compared.; the cranium 
of the male being more contracted in proportion, and the head generally narrower than in the 
fem.ale. This may, however, be merely the effect of age. 

Measurements. 

Inches. 

549. 

Lines. lOOths of 
length. 

--·1---

Nose to .root of taiL~- ____________ ----------- 17 -----. --------

Nose to end of outstretched hind legs_·_________ 22 ------ --------

Tail, from root to end of vertebrre_____________ o 
Tail, from root to end of hairs ____ --_---------- 10 

Skull, length-------·--------.--------------- 3.12 

Skull, width---------,---------------------- L 57 

.. 

9 

3 
--------
--------

100 

50 

550. 

I Inches., Lines. lOOths·of 
length. 

M. maries, Sweden. 

J379. 

Inches. Lines. 

· . 

IOOthsof 
length; 

14 -------------- 23 --------------

19 ------ -------- ··----- -----· --------
5 4 -------- 9 6 --------
8 5 13 6 ....................... 

2.74 100 3. 60 100 

1. 4.0 51 1. 95 54 

A good deal has been written upon the relationships or differences of the martens of Europe 
and America. A series of several specimens from Sweden~ collected at the same season of the 
year with the Adirondac spE:Jcimens, furnish the following comparisons. 

The Swedish specimens are much larger, although the skulls appear to indicate the same age. 
The fur is harsher and coarser, and the prevailing tints paler; the tail .and feet are not very 
dark brown, instead of being almost black. The color of the fur at the base is lighter. The 
throat patch does not touch the fore legs. 

The tails of the European specimens appear longer in proportion to the body, and there is a 
decided difference in the extent of the naked balls on the ends of the toes, which in the 
European are distinctly visible or but partially concealed, while in the American it is only after 
the most careful examination that anything of the kind can be detected.· Differences in the' 
skull are still more tangible, and seem quite characteristic. These are shown in an annexed 
table. 

The sable, M. zibellina has as yet not' been definitely ascertained to belong to this continent, 
though the American marten is called sable in New York and· the fur countries, bearing this 
name also in the trade. The true sable is readiiy distinguishable by the short tail, which does 
not extend as far as the end of the outstretched hind feet, and by the balls of the toes covered 
entirely with woolly fur. Its colors, however, though darker, are not very dissimilar to the 
American marten. 

In some respects, as in certain features of the skull and teeth, the American marten approxi
mates to the beech marten, M. foina, more than to the European true marte~. The beech 
marten can, however, be known by the naked pads on the soles as well asthe toes; the whiter 
spot onthe throat, (not so yellowish,) &c. "' 
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Comparison of skulls of~ 

Mustela Marte3,. European. (Sweden.) · Mustela Americana. American. (Essex county, N. Y.) 

Width of muzzle ,behind ,canines-

Half the width of cranium --- ---·-------"----- Not half the width of cranium~---····-----------······· 

Sides of muzzle-
Nearly par!J.lleL •••••• -- •· •• • ••• - ••• _ ~ •••. _ __ _ Tapering ___ .• __ .~" __ -_ •••.•• __________ .---- .•••• __ -----

GTeatest· contraction of frontal bone-

Nearly in the middle of the skulL.' •••• : •• ~-~ ---- Considerably more anterior ---------~-------•-··--------' . 
Orbital processes of frontal~ 

Nearly midway between the greatest contraction Much nearer the former-------------------------------

of frontal bone and the suture of .the malar 

bone with the frontal in the edge of the orbit. 

Temporal ridg88- · 

Soon approximating and 'rmining close together; Not approaching rapidiY--------------------·····-······· 

nearly parallel. 

Greatest breadth of head-

Decidedly more than J:uilf the length.·--------~- About half the length--------------·-·-----· -----•···· 

Posterior Upp!JT molar, measured across the constricted portion-

More than half the greatest d!-ameter of crow;n • • Just half the gr.e!ltest diam\)ter of crown, or less _. __ • ___ • •. 

Inner spur OJ p..enultimate upper molar...:... 

}\inch larger than in the Al:nerican ••••••..••.•• ·------.--------~------······--------·······----··--~---
Section of crown of penultimate upper molar-

Sub-triangular, the transverse diameter about Sides parallel; the transverse diameter onc-haif the longi-

two-thirds the longitudinaL · tudinal. 

-.-- ••••••••••••••••••• -- ..... _ •• --~ •••••••••••••••• ;; • Head inore slender, elongated; muz2;l!dapering ••••••• ---~ 

Since the preceding article was written, i have received an ela!>orate paper by Dr. Brandt, the 
eminent Russian zoologist,l in which he enters into a detailed comparison of the Musteta ameri
cana with the Asiatic sable, Mustela zibellina, and comes tp the conclusion that they both belong 
to the same species, being merely continental varieties. He describes and figures many pE)rma
nent varieties of the Asiatic European' sable, aiJ.,d finds that the American is an intermediate 
connecting link between some of the others. With several American· skins fro:::n the northwest 
coast, as far south as the Columbia river, before him; a careful comparison with the rich series 

• in the St. Peters burgh museum, brings him (page 17) to the following conclusions: 
In all the American sables he had seen, tlie head is uncommonly light colored, with the 

exception of the upper part of the muzzle, which is more_ or ~ess of a light grayish brown color, 
sprinkled or mixed with white ;..the head is brownish white. · 

The 'tail is of much the sa~ e. length with the ~siatic sable, but less . bushy, and · browner ; 
not so black at 'the end. The long hairs are more blackish brown than brownish black. The 

fur of the body is less dense. . 
He concludes with · saying: ''As l can .find no difference between" the Asiatic and American 

1 Beitriige zur nahern Kemitniss der Siiugethiere Russlands, von J. F. Brandt. 4to: St. Petersburg, 1855. Erste Abtheilung 
Selbststiindige Mittheilungen tiber den iiussern Bau des€obels (.Mu~telaczi_bellina v~~:r. asiatica und americana,) im Vergleich mit 

dem des Baum-llnd Steinmargers(.Mustela marte~ and foina). . -
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sables in the character of the head, ear, tail, and feet, and as, even in respect to color, the sables 
ofthe Nischnaja Tunguska, sent home by Middendorff, occupy an intermediate position between 
the dark Asiatic · and yellow American sables, I am induced to consider the American animal 
rather as a yellower or more yellowish brown, and less densely furred variety of the Asiatic 
'sable than as a distinct specit-s, or as a pine marten (lJiustela martes)." 

The author then presents the diagnosis of the three speci_es of, a~lied Mustela, (M. zibetlina, 

martes, and foina,) as follows: 
Mustela zibellina, (asiatica et americana).-'-Tail without the hairs, about o:ne:third the body; 

shorter than the outstretched hind feet. The :muzzle longer and more pointed. The top of the 
!'QQ)lt and the chin differing very slightly, if at all, from the side of the head in any darker 
coloring, esp~cially the chin; much lighter than the upper or middle portion of the fore paws. 
The sides of the neck and the head very different from the t,runk in the lighter color, an~ 
especially in the greater or less sprinkling or etching of white.·. The sides of the head, from 
the eye to the ear, whitish, more or less mixed with brown. The upper border of the ear 

' . ' ( 

obtusely triangular. The whiskers scarcely reach as far back as the e~r. The ppsterior surface 
of the ear lighter; rarely (especially in the American specimens) darker ~h~n theli.ght nape~ 
The throat and. lower nee~ either only white here and there, or washed wi~h ljg}:lt .prqwnish 
y(lllow, or with smaller or larger whitish, yellowish, or orange brown spots, of varying size 
and number, of rounded, elongated, or angular form. When there is a well developed gular 
blotch it ends anteriorly in a single point. Th~ color of the paws and lower part of the thighs 
quite uniform brownish black, or rather blackish bro.wn, .especially on the paws. 'rhe basal 
and median stiffer straight outer hairs of the blackor blackish brown t~il, e~en in ~nter, are 
~horter t1J11n t~e terminal ones; the tail j~ consequently only ~o}er~bly bqshy, · IIl~St ~oat the 
end'; it is ~niformly black from base to tip, f>Ometimes more or less fjprin~led with ~hite. The 
whole body is covered with long stiff lustrous blac.kish brown or black hairs, sometimes, or 
almost always, mixed with white or white tipped ones. The very stiff bristly hairs of the toes 
enveloping the claws, and more or less hiding them. The pads at the ends of the toes mostly 
covered with hai~s in tht:l winter, leaving a .very small portion not overgrown ; in sup.1mer- mostly 
bare. 

Measurements in inches. 

Tip o~ nose to- I Tail, from anus to e.nd of-· Length of-
Locality. Nature ofspecimen. 

Eye. Occip. Tail. Yert. Hairs. Fore ft. Hind ft. 

----
Russia ____ "._--- ___ --- __ 1} 3-i\· 16} 4t 7l 11' 12 3} Freshly killed. _ ~ ~ _ •• _ .. 

' 

Mustela martes.-The tail without the hairs a. bout one-half or more than one-half the length 
of head and body, extending almost one-third its length beyond the outstretch~d hind legs. 
M:uzzle s~orter. Ridges of the fleshy palate mnch as in the ~able. The upper p~rt of the 
muzzle and the chin blackish brown, less light thau..the upper part of the dark blac~ish brown 
paws, and consequently separated from the light upper surface of the head (the vertex 
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especially) by darker coloring. A spot behind the ear and a smaller one above. and behind 
the eye are similarly colored. The color of the head differs from that of the trunk only in the 
gr~ater or l!'l.S~ ;:tPlO!il::tlt of spriQlding of white. The .upper margin of the ear is rounded, with
out a projecting blunt point. The appressed whiskers reach behind farther than the ear. ~ ·The 
blotch on the lower part of the neck ends anteriorly under the throat in five to six small points 

(tJuee, m,or!'l ;r~;trely fo.11r, ro.eqian, awJ, t.wo lateral); posttlriorly, it termio.ates ~J.lw.ays iJ:t one 
simple point, oontipued bnt ending between the fore legs; this .spot is usually light yellow, .or 
varying to light brownish orange yellow~ not rarely interrupted by single brown sp6ts. The 
under fur in the gular blotch is whitish, oryellowish orange, or almost white, '.['he paws and 
inside of the feet are distinguished from the outer sjde of the lower thigh (wh\oh is colored 
more or less like the trunk) by a blaokish brown darker color. All the stiff straight contour 
hairs of the tail (with the yellowish gray under fur) in winter are much lengthened, and form 
a bushy brush from the base; the taU is gr!l-yisb, br.own nearly to the middle, then blackish 
brown, with . single whitish contour hairs. The entire trunk, including the lower thigh, is 

covt:)red with moderately ~t~ff light gr.ayish "Prown softer hairs, a little darkes.t ou th.e lower 
thigh. The under fur ~f the trunk, with the exception of the throat, in winter is light ash 
gray atthe base and in the middle; at the end light brownish gray. The moderately stiff 
bristly hairs of the toes do not conceal the claws, being constantly shorter than they are. The 
pads of the toes, even in winter killed specimens, with hairs.only on the sides, and enclosed by 

them; as also the pads of the soles. ~ 

Length of a spe.eimen preserved in alcohol {in inches.) 

I 
' 

Tip of nose to- Tail, from anus to end of- Length of-

Eye. Ear. qcc!p. Tail. 
. I 

Verteb. Hairs. Fore foot. Hind foot. 

---
1n- 21\ 4fi 17 

I 
7-& un- 2-n- 112!1 

, ____ 

Mustelafoina, Beech marten.-As there is no American species with which the Mustela foina 
needs to be compared, it is here only necessary to say that it di:£I:ers from the M. martes, or pine 
marten, in the' pure white color of its gular blotch, which is forked behind, and extends on either 
side, in one of its branches, to the upper part of. the fore feet. The body is of a more reddish 
yellow brown color ; the chin and snout are lighter' and not different in coJor from the upper 
part of the head; the tail is brownish black, or black, from the base, with somewhat crisped 
hairs, and differs from the lower part of. the pack in color. The downy fur ofall parts of the 
body is of a lighter whitish color. The tail is generally longer, with ,more. vertebrro. 

I am, myself, however, far from admitting the identity of the American marten with the 
Russian sable, although it occupies aposition intermediate between the latter and theM. martes 
in size, length of tail, and colorati~p, as well as intrinsic value of the fur. The white headed 
varieties of New York ar~ most like the sable; the darker headed ones of the western country 

"' like the pine marten. I have never seen winter specimens ofthe latter, nor, summer of th~ 
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former, and. am inclined to think that all may exhibit more white on the head in winter than 
summer. Many additional specimens will, however, be required to settle the questi?n definitely; 

N OTE.-Amarten from Cape Flattery, received from Dr. Suckley while these sheets are passing through the press, is in tolerable 

wln~er fur, with the soles well covered with hair, except on the tubercles, which are visible , It is entirely of the pine marten 

pattern of coloration, not like the sable; the upper part of the head is not lighter than the back, and the reddish yellow patch 

on the throat is very distinct and well defined. In all points it agrees with the summer specimens from the west above referred 

to; a remarkable uniformity of coloring pervading all of them. Its outstretched hind feet reach withm an inch of the end ofthe 

tail vertebrre; the stretched skin measures 19 inches; the tail vertebrre, 8; the entire tail, 10; the hind feet, 3J. 
1 have not now the means of knowing within what limits the white headed or sable-like .martens, such as I describe from 

Essex county, New York, are found. I am, however, still .more ·than before, inclined to the belief that we have two species, 

one representing the pine marten, with dark head; the other similar to the sable, with whitish head; both, proba,bly, disti'n~t 
from the corresponding Old World species, the martens at least. 

Catalog'e Correspond'g Sex & 
number. No. of skull. age. 

549 

550 

460 

1668 

1669 

~? 

Q? 

2001 ' ------·----- ------

List of specimens. 

Locality. When Whence obtained. Original Nature o Collected by 

collected. .number. specim'n. 

. .I ·. . . 
AdirondacMts.,N. Y .• Feb., 1855 Dr. ·s. E. Hale .•• _____ : __ Skin. __ ----------------
______ do ________________ do ___ . ________ do ________ -------- •• do ____ -----------·-----

Fort Boise, 0. T. ---- ---------- Dr. Geo. Suckley. 26 •• do ____ ---------------· 
Snoqualme river, Cas- ---------- ______ do _______ _ ·118 . -------- ---------·------- · 

cade Mts., 0. T. 

1178 ------------------ Upper DesChutes, O.T. Aug., 1855 Lt. Williamson •• ---------------- Dr.J.S.Newberry. 

1179 ------------------ ••••.• do •••••••••••• ---------- •••••• do ________ -------- •••••••••••••• do •••••••• 

2394 ------------------ C;pe Flattery, W. T •• Oct, 1856 Dr. Geo. Suckley. 139 Skin. __ ---------~-----~ 
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P U.T 0 R I US, Cu-vier. 

Putorius, Cuv; «·R. An. I, 1817. '' 

Teeth, 34; molars, one above, two belo;w; premolars,· three above and three b~low, on each side. Lower sectorial tooth 
without an inner tuberCle. Body slender; tail usually !on~. 

The mo.st tangible difference between this genus and Mustela consists ir.t having one· molar 
less on each side, above and below; The- size is genenilly smaller, and the body more slend~r 
in the typical species. _ 

The genus includes many North American ,species, none of which a:re found in Europe·. 
There are three distinct groups, which may be almost c~msidered as generic, or at least as of 
subgeneric value. They may be characterized as follows; 1 

Putoriu.s.'-Body stout; darker below -than ~n the sidell. Of this particular group America 
has no immediate representative. 

Gale.-Body elongated and very slender. Lighter below than above.or on the sides, Naked 
pads on the feet small, more . or less hidden by the hair. 

To this group belong all the American weasels; except the minks, unless the P, nigripes of 
Aud. and Bach. should prov9 an additional exception. -

Lutreola . ..:._Color nearly unifo~in all over. Feet much webbed. The naked pads on the feet 
large, not covered up by the hairy soles; the intervaJs between the metacarpal and the metatarsal 
pads not occupied by hairs. · Posterior upper molar longer than in Gale . . 

This group includes the well k~own mink so similar in appearance to: a S)Tiall otter. 

The dental formula of the true weasel is as fol16ws: Incisors, t~; canines, ~=~; pr~molars, t":::; 
1 1~1 16 3 A ' mo ars, 2_ 2 = 18 = '±-. 

.PUTORIUS ~USILLUS. 

Least Weasel. 

Putorius vulgaris, RICH. F. B. A, I, 1829, 45. 

Pu_torius cicognani, RicH. Zool. Be_echey's Voyage; 1839, 10."- (By error.) 

Mustela vulgaris, MAXIM. Reise, II, 1841; 98. 

Mustela pusi!Ja, DEKAY; N. Y. Zool. I; 1842, 34; p), xiv, f. 1. 
Putoriuspusillus, A~i>. & BAcH. N : A. Quad. II, 1851, 100; pl. lxiv. 
Coinmon weasel, PENN.Hist. Quad. 178i, ~o. 192.-Ia. Arctic Zool. 1', i784, 75. (FrolT• N . Am. specimens in 

- Leverian museum.) 

SP. CH.-Smallest of American weasels. Length about six inches to root of tail. 'Tail vertebrm one-fifth .to one-sixth the 

head and body. The terminal hairs a~ut o~e-third the vertebrm, which do not exceed two inches. Tail slender, not tufted 

at the tip. Above, almest liver brown; beneath, white . No distin<;t black tip to the tail, though this is sometimes darkest. 

This, the smallest species of we~sel hitherto ,described as occurrl.ng in North America, is 
readily distinguishable from the rest, not only by its qimensions, but by the v~ry short tail, 
which is destitute of the black tip found in all the rest, although the extremity of the tail is 
sometimes dusky; This trtember is cylindrical, thin, ap.d, with the hairs; is about one-fifth as 

J. Wagner, Suppl. Schreber, 11, 1841, 229. 



long as the head and body, the vertebrre alone bein-g about one-sixth. The specim'en is not 
perfect enough to admit of much detail in reference to the head, ears, and feet. 

The upper parts and sides are of a dark chestnut brown, much like the Putorius noveboracensis. 
This color extends on the outside of the fore legs to the wrist. The under parts, generally, as 
far as the anus, the feet, inside of fore legs, and of hind legs nearly to the heel, are white. 
The upper lip is white, bounded by a line ext!'lnding from tlle nostril, midway between the 
orbit and edge of the mouth, under the ear. The tail is colored like the back, a little darker 
at the tip. · The line separating the colors on the flanks is quite higl: up, though somewhat 
broken, there being quite as much white as brown in the middle of the body. 

According to Dr. Richardson, this species becomes white in the fur countri~S:; It is'silp'posed 
to remain brown throughout the year within the limits of the United States~ It is barely 
possible that the specimen here described may be different from the New YOi'k species~ as giveri 
by Dr. Dekay; _ . . . 

This species is very similar to the Putorius vulgaris or nivalis'df Europe, but seems still 
smaller, the specimen examined, though quite adult, measuring but six inches froiii :riose td' 

root of tail; tail, vertebrre, l t ; tail, with hairs; lyt2 inch . . The skull is broken; but the lower 
jaw measures six and a. half lines. The colors are considerably darker than P. vulgaris; arid 
the tail still shorter in proportion. 

I have never seen any specimens of this weasel, except those here :rtietitioiied, which aie mucH 
smaller than the ones described by Richardson and' Dekay. These~ however, retairi much the 
same proportions as given by me, allowing for some stretching. Thus Richardson's specimen 
is given as nine inches long to root of the tail; the· tail two inches to'end of vettebrrerahd 2H 
to end of hairs: 

According to Prince Maximilian, this speC'ies becomes·· white iri winter: 

Since writing the preceding description, a specimen in alcohol has been sent from Steilacoom 
by Dr. Suckley, which differs in some respects. It is, perhaps, a little darker and larger, an<l_ 
the rather longer tail is somewhat more dusky at the tip, instead of being almost uniformly' 
brown. The hairs project beyond the tail about one-fourth of the total length. The vertebrre 
of the tail are about one-fourth as long as the head and body. The feet reach to the end of the 
caudal vertebrre. 

Jtieasurements. -

' · 

l Tip of ~ose to'-- . 
I 

Tail to en.d of-

I 
Len.gth of-

Current Locality. 
j 

Nature of specimen. 
number. 

I Occip. Tail. Vert Hairs. Fore ft. Hind ft. 

I ~ 

----
435 Pembina. Minn.---------···-1------·· 6. 00 .83 1. 08 ····---- ~ --- ·--~-- Mounted ••••••••• '~'~ 

2319 Fort St;eilacoom, _W. T __ ••. _·I 1. 45 6. 00 1. 60 2.00' . 58 . 92 Skin in alcohliL ••• -. 
I I 

This species at first was supposed to be identical with the Putorius vulgaris of the Old Woth:N 
Dekay wa:s the first to give it a distinct name, although he is in error as to the grounds of' th'e« 
separation. He places his species among the M11stelas, or those with three small teeth behiri.d 
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the canines, ins1ead of two, as is 'really th~ case, both i~ this and ,in_ P; vulgaris. I am not 
able to state its range -with precision, though it appears to be a very northern species. 

-_ List of specimens. 

.Locality. Catalogue Corresponding 
No.ofskull. nuinber. 

Whence obtained. Nature of specimen. 

435 1301 Pe:QJ.bina, Minn ••.•• .;~-----~------~ Charles Cavileer •• ; •••••••••• Mounted irdin alc6hol 

2319 -------------- Fort Steilacoom, W. T ---~--"------ Dr .. George Suckfey, U.S. A •• Skin in alcohoL ••••• -

PUTORIUS -CtCOGNANII. 

Small Bto~ Weasel. 
- .' · . 

.Mustel~ cicognanii, BoNAP • .in Fatma ltalica, Mamitl. 1838._ Under_head or Must~la-boccamela. 

lB. Charlesworth's Mag. N~ H. {1, Jan.l8'!_8, 3'7. 
WIEGMANN's Arch_iv, 1839, II, 423. r' 

_.Mustela vulgaris, THOMPSON, Hist. -vermont, I842, 30 • 
.M'ustelafusca1 Aun. & BAcH., J. A. N. Sc, Philadli., VIII, iii 1842, 288. 

- -DEKAY, N.Y. Zool.I; 1842,35. _ 
WA.GNER in Wiegniann's .Archiv, 1843, n, 32. 

Putorius fuscus, Aun. & BAcH., N. A. Quad. III, 1853, 234; pl. cxlviij. 

SP. CH_;..:.Leniihrtotail, 8 inches orless. Tai!'vertebrre, one-third this length. Black of tail, two•fiftlis itS length. Out
stretched hind feet reach the end of the vertebrre. In summer, brown above, whitish beneath; edge of upper lipwhfte. In_ 
winter white ;. tail with 'black tip. . . ' - .. 

The dimensions of this . species are less than , those o(our two ermines, although the precise 
limits of adult size have not yet been ascertained. The Specii!len 'before me and belonging to 
the Boston Society of N, atural History, (kindly: ·loaned ·for ex~mination.,) _ nieasure& but 71- inches ; 
the tail vertebrre, 2l inches.; yet itris .completely adu~t. The e~rs ~re broad, and the f~lse lobe 
comes nearly up to the highest part of the ear. . The-auditory ap~rt,ure is -very broad. The feet 
are mode_rately large, densely coated with hair, so as to obscqre very greatly the tubercles. The 
tail vertebrre are about one-third the hea~ and body, or even less; w!th the hairs, not three-, 
sevenths. 

The general color of the back, side, legs, an.~ t,ail, is rather dark brown, de~pest along the 
vertebral line; -this color is darker :and ~ith 'less of a chestnut . brown tint than in P. novebora
oensis. The under parts, except as described, and the fin'gers and toes, ar!'l white. - The white oi 
the belly extends to the genitalia, and on the upper lip forms a narrow margin to the nos~; on 
a line with the lower part of the nasal aperture. There is a large indistinct blotch, colored 
like the back, on the breast between the arms, and another behind that, though this is probab}.y 
not constant._ , The tail begh::ts to darken at ab~ut one-third its length from the base ahov:e, and 
two-thirds below ; on the _terminal third it_ is entirely black, the hairs forming a den'se pencil of 
this color, much as in. the European ermine, (P. erminea,) this color not extending much behind 
the end of the vert~brre, as in P. noveboracensis. There are a few scattered white hairs in this 

brush. 
A large collection of w~asels made by .M:r. Jenks, at Middleboro', Massachusetts, and received 

since the preceding description,wa$ written, has enabled me to determine with more accuracy 

21 L 
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the characters of the species. The most important fact ascertained is that the winter pelage is 
entirely white, with a yellowish tinge, except the terminal two-fifths of the tail, which is black, 
about one-third of this on the vertebrre, the rest projecting beyond. The species, therefore, · 
forms no exception to the general law in regard to change of color in northern ermines. 

Among these specimens, various grades of color, from pure white to brown, may be observed; 
a common form of change is to have the tail, (except the black tip,) and sometimes the legs, 
white. The middle of the back is the last to change color. 

The species is readily distinguished from the other American weasels by the small siz~, and 
the tail, which, with the hairs, is rather less than half the body. P. pusillus, nearest to it in 
size, has a considerably shorter tail, with the tip only slightly dusky, nothlack. 

The Putorius cicognanii is one of the most strongly marked and easily identified American 
species, although not accurately described until this was done by Audubon and Bachman, in 
1842. It was first defined, in 1838, however, ~y Bonaparte, as quoted above, and although 
he does not give any very accurate description, yet his comparisons with European species are 
such as to leave no doubt that he mea tit the animal subsequently named P. Juscus by Audubon 
and Bachman. His diagnosis is as follows: 

"Mustela cicognanii.-M. rufo-cinamomea, subtus fl.avo-albida; cauda corporis dimidio sub
breviori ; a pice nigricante.'' 

The only American species to which this description can apply is that described in the present 
article. Including the entire length of the tail to end of hairs, as the author does, the statement 
of" tail rather less than half the body," applies exactly. The l~rger species have the 'whole 
tail more than half the body, while the smaller P. pusillus has it much less than half the body, 
and the tip is merely dusky, not black. 

There would be no confusion whatever in the case but for the reference by Richardson, in , 
Zoology of Beechey's Voyage, _1839, 10*, of Mustela cicognanii to his M. vulgaris, as given iri. 
Fauna Boreali-Americana. In this, however, he is clearly in error. Bonaparte, while imposing, 
in Charlesworth's Magazine, new names on the large ermines described 'in the (i Fauna,'' in' 
the same article speaks of M.cicognanii as intermediate. between M. erminea and boccamela, and 
places the M. vulgaris of Europe after boccamela. He also mentions expressly the distindt black 
tip to the tail, not found in the true Putoriusvulgaris, nor its American analogue, P. pusillus7 
described under that name by Richardson. 

The distribution of this species is not well ascertained. The Smithsonian specimens come 
entirely from Massachusetts, with the exception of one from Illinois. 

NoTE.-Just as this article is p!J.ssing through the press, a series of hunters' skins of weasels has been received from Dr. 

Gilpin of Halifax, among which are several thaLagree very well with typical specimens of .M. Cicogna.nii from Massachusetts. 

Others again, though considerably larger, preserve the same proportions in the length of the tail; as woll. as the other charac

teristics, and I cannot very well-hesitate to extend the supposed l imits of size, as well as of geogra.phical distribution, (!On$idera,bly 

beyond those suggested in the preceding paragraphs. The same may be said of skins from Fort VancQUVAr and Puget Soun,d, 

as indicated in the list of specimens, though these are more nearly the size of those first described, Still the whole subjedt i~ , 

one involved in uncertainty, and can only be settled by the examination of many -add-itional specimens from numerous localities, 
accurately memmred before skinning. 



Current 
number. 

Loca.lity. 
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Measurements. 

Tip of nose to- Ta.il to end of- Length of-
Height of Nature of speci

J-~r--,,-~t---.,--.~-t~~~.---~1 
ear. men. 

Ey6. Ear. Occip. Tail. Vert. Hairs. Fore. ft. -Hind ft. 

--~1--------- ------------------1-.,.----1----1-----1 -------

2315 

2317 

2314 

792 

1428 

1427 

794 

1429 

1082 

793 

1081 

Boston ••••••••••• ' • 50 1. 00 1. 60 f.25 2.25 
Middleboro',. Mas.s. 

_____ _, 

------ 1. 60 6.7'5 2.25 
•• l. ••• do __________ .............. ------ 1. 70 7.50 2.35 
.••••• do •••••••••• ................. ------ 1.85 · 8. 6o 2.90 

•••••• do __________ ------ ~- ---------- 9. oo · 2.·90 

------<1,0--~------- -.----~ ···---- ----.-- 8. 25 :· 2.50 
.••••. do ••••..••• "~---"-.·: •••.•.•.• .: 10. oo · 3.1lo 

3. 00 • 82 1.17 . 54 In alcohol.~---

3.10 -----"-- ----------·-------- .... do ••••••••. 

3. 20· · -----------------------~-- •••• do ••• ~ •••• : · 

4.10 --~---·- ------------------- .... do~. ·----'---
4.00 

3.40 
Dry skin ••••••• 

.••• do ••••••••• 

-"·"··-do •••••••••.••. ---- ----~ ------- 8. 25. ------ •••••• : -----·•·- • • 7 ••••• -···------~ ••• do •••••• ~·--

·"··.:~dO~----·~··• -·--.· - c·.---- -···•• 7. 50 .2.80 3.8o -------- -- ------- - · - ----·- .... do ________ _ 

.••••• do. ····----• ---•-- ------------ 8. 0.0 2 . . 60 3. 70 ···-·.··· ........ ---------~ ... cdo ••••••••• 

.••.•. do"·-------------------- •••••• 9. 50 2. 60 

---~--do •••••••••• ·-'~------~-- •••••• 9. 00 2. 60 

3."70 ------•- ----------~--~----- .... do ...... ~ .••• 

3. 60 -~ - -- - -.- ------------------ .... do ••••••• ~. 

• 
List of s,pecimens. 

Catalogue Corresponding · Sex & 
number. No. of skulls . . age. 

Loca.lity. When collected. Whence obtained. 
I 

Nature' of .specimen. 

792 

1428 

1427 

1429 

794 

1082 

793 

1081 

791 

2314 

2315 

2317 

? 298 

2363 

2361 

2359 

2360 

2362 

? 2364 

2365 

? 2054 

2395 

965 

--~-•-·······- •••••• ldiddleboto', Mass. Summer •••••• J. W. P. Jenks --•--- Dry skin,. brown •••• ----

----·--------- cJ ...••• do •••••••••• Feb. 10, 18.56 .... ~ .. do •••••••••••• ·J)ry skin, white---------

-••••••••.••• _ cJ -·••:-.-do... ••• • • • • Dec. 24, 1856 .. · .••. do.- ............. --.-- •••• do ..... ----------

--- •••• - ~- -- •• . - •••• ••• ___ .do._._ •• __ •• .Jan.. 1, 1856 • _ •.• : .[l.o -----.--.--- ••• -.--- •• do.-.--.----- ••• ,. 

--------·------- · ·;·· •••••• do •.•••••.•• FDeebc .. ' ~78,531;·~· ~-" ~ --~~:~::~:~~·~~::~:~: :::::~~:::::::~:~~~~::~: 
- .·-·---------- 0 •••••• do ••.••••••.• 

~----·---··--------·- •••••• do •••• ~----· January, 1854 ..•••. dO--- ~~-~----- ••••• •• • dO.---------~•--
- _. _ ~ .: •• -.- •.. ---- •• _____ .do ••••••• ___ Dec. 21, 1S55 __ .. ~.do •••• -·-.---- -~-----.·do ••••• -- •• ·.--··~ 
••• ~ ...... ~-- •• ----. ~ •••••• do •• _ .... · ••• _ Nov:, 1855 _ .. _. __ ... do •••• _ ••• ···" · Mounted, brown --------

--------------·---·· •• :.:. •• ·.do.·~--------- SpFing, 1856 ......•. do ...... ·· --"··~-- In alcohol_, whitening----

- •••• ~· ~ .- .... -·-. _ •• _ -. ~ ••.• " •• do. •---. _. -·- Dec., 1855 . . _ c • .•••• ·.do •••••• . ••.•• - ------ •• do •.•• -----------
• • _________ •.•. __ • _ _ Hingham, ~ass. . __ -.- • __ ._ __ • __ __ . T. M. Brewex: ·- • _. _ • _ _ In alcohol, ·brown-.-~- •• 

1868 N. illinois ••••• : ..• _-_____________ 'R.Kenp.icott •••••• · .. Head, tail, and feet brown. 

----·--------- ------ Labrador, Iat. ·550, Wi~ter .•• ____ Dr. J. B. Gilpi~ ----- Ifunter's sk~n ---- ~ ------
---- ••••• .' ••••• -"-------~.:.do ••••••••••••.• do ______ _._ --~--~dO-----•------ ________ do ••• ---·---_----

--------~--- -- •--~·~ - ~ •• : •• do ___________ •••• do ••••••••••••.•• d!) •••• .:· _______ --------dP---------------
_. __ • -~ _. ___ "· ___ : _____ -~~ -do~ ______ ._-. __ •• dO' ••• ____ •••• ~ •• do~-" •••••••• -- --- ••• - .do ••• -.-·------~-

-~~---·-·---"-------- • ••••. do •••••• ~--- •••. d~--,--~:; - - -~---do~'- --·"·-· · ·• --------4o •••••••• ----~-
---- -~ -------- .............. do •• ~---•--- .Summer •••••• - - "---do.·- ·--- ------ ---~----dO.•--·-----~--·-
- •• -'- ___ ·•-.·~-- ---·- •• Nova ·scotia •••••••••• do. ___ ..... -·-- ••• dp •••• ---- ••• - -------.do. -•------- ----

. . -
----···----C-- --~-- -- . ....... do ••••••• ~-- Winter.~----• •••.•• dO---·--- - - - -- -------.-do •••••• "·----·--

-------------·------ Puget sound ••.•••••• • do •••••... Dr, George Buckley •••••••••• do •••••••••••••• 

~- ~ ------~-~--- .. , ... Vancouver's island.' ___ .do._______ Lt. w. P. Trowbridge. ----- ~ - .do.-------------
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PUTORIUS RICHARDSONII . 

.Mustela richardsonii, BoNAP. in Charlesworth's Mag. N.H. II, Jan. 1838, 38. (".M. erminea, RicH. F. B. A.") 
Put01+us richardsonii, BP. in RicH. Zoo]. Beechey's Voyage, 1839, Mammalia, 10." 

·.Mustela (Putorius) erminea, RICH. F. B. A. I, 1829, 46 . 

.Mustela erminea, THOMPSON, Hist. Vermont, 1842, 31. 
Putorius agilis, Auv. & BAcH., N. A. Quad. III, 1853, 184; pl. ex!. 

SP. CH.-Length to tail, 9 inches or less. Tail vertebrae about half this length. Illackof tail nearly oni:-lu~Jf to one-third 

its length. Outstretched hind feet reach to the middle of the tail, (with hairs,) or a little beyond. In summer, ·dark chestnut 

brown above; whitish beneath. Whole upper jaw brown. In winter, white. Tail with bla"k tip. 

A specimen in alcohol, which I refer to this species, is much smaller than skins of P. no'l{ebo
racensis, though perfectly adult. Its colors, moreover, are darker than in the larger species. 
It was caught in the spring of 1855, and consequently may be comidered as having. attained its 
full growth. The ears are large and somewhat pointed; the false lobe, however, does not 
extend very high up. The centre of the eye extends rather more than midway between the no_se 
and anterior edge of the ear opening. The feet are moderately large ; their under surfaces not 
very densely furre<i, allowing the tub,ercles to be readily visible. The hind feet outstretched 
reach midway alon~ the vertebrre of the tail; these vertebrre being more than half the length 
of body, with the hairs, about five-eighths. 

The upper parts are of a dark chestnut brown, with but little reddish, this color pervading 
the tail, perineal region, legs and feet; The under parts are white, though muchrrestricted; 
the line of separation quite low down, beginning at the angle of the mouth, not on the upper 
jaw or nostrils, and extending on the inside of the fore leg to the wrist, and on the thighs. 
The flattened tail throughout is darker than the back, on its upper surface, and the gradation 
into the black tip imperceptible, although the terminal half above, and nearly as much below, 
are entirely black. The hairs at the end of the tail, though long, do not, in this summer· 
specimen, form a brush as in some other species; indeed, the tail in the parallelism of its sides 
and depressed shape is not dissimilar to that of Tamias. 

In an alcoholic specimen from Middleboro', (2316,) of rather small size, the body is seen to' 
be of very slender and delicate proportions, much resembling those of P. cicognanii, The verte
brre of the tail are about half as long as the head and body. The outstretched hind feet reach · 
to the middle of the tail,. hairs included. The tail is decidedly depressed, and distichous. The 
colors are much as in the Boston specimen. The upper lip is entirely brown, without white 
edge, as in other ermin~s. The legs are entirely brown. The black tip to ·the tail is nearly . 
half its length on the under side. 

The feet are much smaller, more slender and delicate than in the P. noveboracensis; the 
tubercles larger. Although actuallylarger in body, the feet are relatively smaller tha:n in 
P. cicognanii. The tail, of course, is considerably longer. The ears are higher,and narrower 
at the base than in the last mentioned species. 

A summer specimen from Steilacoom (654) agrees very well with those from Massachusetts, 
excepting in having the peculiar reddish tinge to the under parts, so generally seen inwestern 
weasels. The whole upper lip is brown. , 

A much stretched winter skin from Halifax, N. S., decidedly larger than No. 2316, appears 
to belong to this same species. It is pure white, with a- strong sulphur yellow tinge beneath, 
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and on the posterior portion of the back. The tail is full and rather bushy, the vertebrre measur
ing 3.90 inches; with the hairs, 5.60. The black tip is very well defined, and occupies nearly 
one half the total length of the tail. Th: end of the vertebroo extends a little beyond 
the first third of this black portion. In the character of the tail, it resembles the European 
ermine more than P. noveborcwensis does; its tail is, however, more slender and longer; the 
black less extended in proportion to the white. I£ is, however, quite possible that this specimen 
may belong to P. cicognanii, (see this species.;) and that the latter species, in higher latitudes, 
attains a greater size than it does in Massachusetts. 

The species is readily distinguished from Putorius cicognanii by the longer tail, the vertebrre 
alone of which are half the length of the body, instead of requiring the entire tail to effect the 
same proportion. It is much smaller and darker than P. noveboracensis, and the whole upper 
lip is brown. 

The Mustelaagilis, of Tschudi, FaunaPeruana, 1844-46, p. 110, (not of Audubon & Bachman,) 
is very slender in form, with a small and pointed ~head ; the tail much shorter than the body. 
The head, back, and tail are reddish gray; the latter a little darkest at the tip. The under 
parts generally are grayish white. The base of the hairs above is gray; then follows a broad 
grayish yellow ring, succeeded by a reddish brown tip. The head above is either entirely dark 
brown or with a white border to the upper lip. The length of body to root oftail, 9.10 inches; 
the tail, 4.4! inches ; the head ll2 inches. • 

This species, a true Putorius, differs materially from the larger North American weasels; in 
the absence of a black tip to the short tail; in this respect resembling the Putorius cicognanii. 
It probably bears a near resemblance to Putorius boccamela, of Italy. The lack of white or 
yellow blotches on the forehead distinguishes it from either P. frenata or xantlwgenys. It 
inhabits the barren, cold plateaus of the Peruvian Cordilleras; and is the only true weasel well 
established as inhabiting South America. 

The measurements and other indications of Richardson, as well as the comparison with a 
larger variety, together with the known facts of the more Arctic distribution of the smaller long 
tailed ermine, leave no doubt on my mind: that the common ermine, as described by Richardson, 
is really the Putorius agilis of Audubon & Bachman. The name of Bonaparte has priority over 
the last mentioJ!.ed one, which would at 'any rate be untenable, as it had been applied previously 
by Tschudi to a Peruvian species, as already mentioned. 

The geographical distribution of this small ermine, as shown by the accompanying list of 
localities, is very extensive, and it appears to range much further to the north than the large 
species. Richardson describes a specimen obtained at Fort Franklin, Great Bear Lake, latitude 
65° 11' 5611 N. The Smithsonian collection embraces ~pecimens from Halifax to Vancouver's 
Island, and as far south as Massa-chusetts. Its extreme southern ra;nge in the Atlantic States is 
not yet ascertained, though it i13 probably replaced there by the P. noveboraaensis. 

Some objection may be made to the identification ~f this species with that described by 
Richardson, on the ground that he gives the length at eleven inches. A skin of nine inches 
might very readily be stretched to that length, and the fact is proved by the measurements of 
the tail, which are, vertebrre four inches, and with hairs five. The largest American ermine 
weasels I have ever seen1 before being skinned, measured less than elenn inches, even when the 

tail vertebrre were five or six inches long. 
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Current Locality. 

number. 
Eye. 

Measurements . • 
Tip of nose to_c. Tail to end of-1 

Ear. Occip. Tail. Verteb. Hairs. 

---- ---

Lengt;h of-
Black tip Nature gf 
to tail. specimen. 

Fore ft. Hind ft. 

--

2316 Middleboro', Mass.--'-- . 55 1. 05 1. 90 8.00 4.00 5. 10 • 90 1. 35 2.15 Alcohol -- __ 

Boston·-·-·-·-------- .56 1. 05 1. 83 8.25 4.25 5.25 • 9'5 1. 42 .... -- .... -- •••• do ••••• --------

Catalogue Sex & 
number. age. 

2316 Q 

r? 2054 

654 

. 

List of specimens. 

Locality. When collected. Whence obtained. Original 
number. 

Nature of specimen. 

Middleboro', Mass~---- April, 1855 -"- .T. W. P. Jenks •••••• -"-----•·- In alcohol; brown •••• ". 

Boston, Mass ••• _____ •. Spring, 1855 .. _ T. M. Brewer . --- •• - - •• - •• ---- -·-----.do •••• ___ •• c ••• 

Halifax, N. S -·· _ _ _ _ __ Winter.---_-- Dr_ ..• B. Gilpin ---- -~--- --- -_ --- Dry skin; white ______ -· 

Fort Steilacoom------- Summer, 1854. Dr: George Buckley-- 20 Dry skin; brown ______ _ 

PUTORIUS NOVEBORACENSIS. 

Common Weasel; White Weasel. 

Putorius nove/;Joracensis, DEKAY, N.Y. Zool. I, 1842, 36; pl. xfi, f. 2; pl. xiv, f. 2. 

Putorius enninea, .Aun. & BAcm. N. A. Quad. II, 1851, 56; pl. lix. 

SP. CR.-Length to tail about ten inches. Tail vertebrm about ha1f this lengtll~ Black of tail, one-third its length. Out" 

stretched hind feet reach not quite to the middle of the vertebrm. In summer, chestnut brown above, whitish beneath. Edge of_ 

upper lip white. In winter, white, tail with black tip. 

The precise determination -of the North American weasels is a matter of very considerable 
difficulty, owing to the close relationship existing between them and the absence of any minute 
comparisons of the allied species, both American and European. It is by no means improbable 
that an examination. of large numbers of specimens from remote localities will bring to light 
several additio11al species, while at the same time greatly extending the range of those at present 
known. 
_ I am not now prepared to say whether the true ermine, Putorius erminea, is found in any part 

of North America, but doubt very much whether it exists even in high northern localities. All 
the specimens collected within the limits of the United States by the different expeditions are 
cloarly distinct from P. erminea, as will hereafter be shown. 

None of the specimens at my command admit of any very nice distinctions as to proportion of toes, 
number and extent of naked pads on the feet, length of tail a-nd ears, &c. The head is depressed 
and acute; the ears large and extending far around the auditory aperture. The tail, as well as 
can be ascertained from the skin, has the vertebrre about half the length of the body, the hairs 
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projecting in no case more than an inch and a quarter beyond. The tail ~s cylindrical, quite 
thickly clothed with fur, and tipped with black for about twic~ the length of the longest 
terminal hairs. · 

Summer d1ess.:-Not having before me a specimen taken in summer, Ishall be obliged to 
make use of one killed December 15, 1848, at Carlisle, Pennsylvania, where this species does . 
not change to white in winter. It.is not likely that any material change has taken place from 
the slimmer dress, bey0nd, perhaps, a greater intensity of coloration and a fl}ller a~d softer 
condition of the hair. In this specimen the upper parts and sides are of a rich and rather dark 
chestnut brown, deeper towards the back and on the dorsal line of the tail. The under parts 
ar9 of a yellowish white, palest on the chin, and tinged with delicate straw color under the 
body. The line of demarcation between these colors is quite low down th~ sides, beginning at 
the angle of the mouth, (the extreme edge of the lips only.being white,) and extending quit0 

low down on the flanks. On .the neck the brown occupies two-thirds of the entire circumference, 
and on the middle of the belly, five-sixths. From this region, however, the white widens to 
the fore and hind.;J.egs, extending along their inner surfaces to about opposite the wrist and the 
knee, where the color runs out to a point. The limbs are thus entirely and uniformly like the 
back, with the exception of the light spur which runs down their inner faces from the abdomen. 
The light color ofthe abdomen does not extend as far as the arms, th9 region about which, with 
the entire tail, is brown. There are .no light marks on the ears. The dark tip of the t.ail 
occupies from one-third to one-fourth of its entire length, tqe end of the vertebra:l falling abol1t 
in its middle. 

A specimen from Fort Smith, Arkansas, is similar in all essential respects, although of a 
reddish yellow beneath. 

A specimen in alcohol, from Massachusetts, is rather smaller • . perhaps, than the average, but 
of sufficient size to have it represent this species, has the f~et;very large an~ strong. The hind 
foot is one-third the length of the vertebrre of thetail . . The feet are densely furred, so a.s to 
hide the tubercles to a· considerable extent. The dusky ofthe t;til cover11 more than its termin11l 
third. This specimen is labelled as collected in winter, but exhibits uo sign.s of change. Th~ 

outstretched hind feet reach not quite to the middle of the tail. AbotJ,t t:wo:...third.,l of the blac].t 
tip to the tail project beyond the verteorre. 

I have befor; me no pure white ermines from the eaaterp. Stat()s. A very large skiu fro.Il1 
Essex county, New York, (83,5 ,) is in a transition state, ~he under flll', genera.lly, bei!lg :white, 
and only. the long hairs towards the middle of the ba~k retaining their smnmer · :col9r. The 
terminal third of the tail is black, the end of the vertebrre falJing about in the middle of it. 

It is quite probable that this species retaius its color tluougho11t the s.e~son to a considerable 
range north ward, more so, inde.ed, than P. jul!iYI!/J, origJnally $l1pp0se<l :not to ch.ange . at all. 

The principal points of difference between ,this species ::tnd P. riohardson.ii, (P. agilis; of 
Aud. and Bach.,) are the considerably larger size and disproportionately large and broad 
feet, the hinder of which measures I:!i:nches, 'or nearly half an inch more than in the other. 
There appears to be a pretty .constant characteiin the white margin to the upper lip, whic;h I 
have not noticed in the other, although it may occasionally be present. · 

The much larger size and .the longer tail, distinguish it at once from P. cicognanii. Its 
relationship toP~ longicau4a wjll be referred.to under the head ofthat species, 

In comparing specimens of this species with the Putorius erminea of Europe, notwithstanding 
the assurances of authors, very decided points of distinction are readily discernable. Of these 
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the most striking is to be found in the tail, which (including the hairs) in P. erminea is about 
as long, or a little longer, than half the body. The hairs on the extremity are very long and 
bushy, measuring from one inch and three-quarters to two inches and a half, and being nearly 
two-thirds as long as the tail vertebrre, which, in fact, are only one-fourth the length of head and 
body. In P. noveboracensis, on the other hand, the vertebrre, exclusive of the hairs, are nearly 
half the length of the body; the projection beyond the tip, from one inch to one inch and a half, 
or about one-fourth of the length of the vertebral portion. I am unable to make any actual 
comparison of the feet, owing to the shrivelled condition of all the specimens on hand. The 
ears of the American species appear decidedly larger. The naked portion of the nose is larger 
also, and the septum is broader and descends further towards the month. The coloration again 
is decidedly different, in the much greater extension of the light colors over the lower parts in 
P . erminea. Here the line of separation is higher up on the flanks, while the inside of all the · 
limbs, the entire feet, and the under surface of the tail, including the region of the groin and 
nates are yellowish white. In the American species the entire limbs, except the upper portion 
of their interior surfaces, the nates, groin, and entire tail, except at the tip, are chestnut brown,. 
like the back. The black of the tail begins more abruptly in P. erminea, at a short distance 
before the end of the vertebrre, while in the other the tip of the vertebrre falls in about the 
middle portion. InP. erminea again, the dividing line of color passes high up on the cheek, nearly 
bisecting the side of the head, and passing but a short distance below the orbit, (about half its 
diameter,) the whole upper lip being white. In the American species this line is much lower 
down or on a level with the angle of the mouth, only a small edging of the upper lip . being 
white. I have not noticed in any American specimen the white edging of the ears seen in 
Swedish specimens. This may, however, be merely an incipient change of coloration. The 
winter dresses differ in the greater comparative extent of the black tip to the tail in P. erminea. 

The skeleton of No. /}4 from Carlisle, has of vertebrre: seven cervical, fourteen dorsal, six 
lumbar, four sacral, and twenty-one caudal=fifty-two. It differs from most weasels in having 
four sacral vertebrre, and from P. erminea in possessing twenty-one caudal vertebrre instead of 
nineteen-three more vertebrre in all. The caudal vertebrre, applied along the back, extend' 
from their base to the first dorsal vertebrre. Skeletons of P. vison and P.frenata, sh<'w but 
three sacral vertebrre, as in most species, with the probably necessary assignme~t of all the far 
western large ermine weasels of America to the Putorius longicauda, the range of Putorius 
noveboracensis becomes much more limited than heretofore supposed, especially if the northern 
one be the Putorius richardsonii. Thus far we cannot trace it north of Massachusetts nor west 
of Wisconsin. Fort Smith, Arkansas, and Pennsylvania, are the more southern localitiesi 
It probably extends through most of the southern and southwestern States. 

I have seen no pure white skins of this weasel, and do not feel sure that it changes except in 
the most northern portions of the United States. 

I do not consider it as by any means certain that Dekay in his article on P : noveboracensis 
does not describe, at least in part, the P. richardsonii. The figure of the winter specimen is 
almost exactly this last species. The description and figure of the summer specimen give no 
indications of any white border to the upper lip. If this be really a character of P, richardsonii, 
it will settle the question. In the necessary uncertainty it will be best, however, to retain and 
strengthe~ the name of Dekay, rather than to reduce it to a synonym by the application· of & · 

new one. 
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Measurements. 

From tip of nose to- Tail to end of- Length of-
Current Locality. Dusky of Skull. Nature .of 
number. tail. specimen. 

Eye. Ear. Occip. Tail. Verteb. Hairs. Fore ft. Hind ft. 

------ --
1413 Boston, Mass •• . 70 1. 55 2. 14 10.30 5.20 6. 60 1. 30 1. 75 2.70 ................ Iii. alcohol. 
2313 Illinois __ --_-- ............ .. -- .... - 2. 10 8.50 4.20 -- ........ 1.10 1. 50 -------- ------··---~ ....... ,. ........... 

17 Carlisle. ______ .. .. .. ........ ..... · ......... .. ......... -11.00 5.50 6. 92 ................ .................... .................... 1. 93 Skin------

List of specimens. 

Catalogue Corresponding Sex & Locality. When 
collected. 

Whence-~btained.. N~ture ofspe
men. number. No. of skull. age. 

17 

835 

1412 

1413 

2313 

434 

2318 

436 

624 a 

1302 

Carlisle, Pa. _ --. _- ----------- _· Dec. 15, 1845 S. F . . Baird -- ___ ---- Skin --· _ ••• 
Elizabethtown, N. Y·---c···--- Nov. 18-54 ••••••• do ______________ ••• do ••••••• 

Saranac Lake, N. Y •••.. 7 •••••• Summer _____ M. Baker ___________ ••• do ••••••• 

Boston, Mass----------------- Winter, 1855 Dr. T. M. Brewer ____ In alcohol •• 
Illinois ________________ --- _ -- --- ___ - •• _. -- R. Kennicott. ________ •• do.--- __ _ 

Racine; Wis -------------·---- ------------- .A.. C. ffimy _________ Mounted---

Bradford county, Pa·-------"--- ------------- C. C. Martin-------- Skin in ale'!. 

Fort Smith, Ark~-------------------------- Dr. G. G. Shumard ... Mounttid ---

PUTORIUS LONGIOAUD.A . 
• 

.Mustela longiciJIUda, BoNAP . . in Charlesworth's Mag. N. H. II, Jan. 1838, 38. (Based on Richardson's description.) 
Putorius longicauda, RICH. (ex BoNAP.) ZoologyBeechey's Voyage to Pacific, 1839. Mammalia, 10.* 
M'u'stela (Puturius) ermine~, RICH:. F. B. A. I, H329; 46. (" Cadtiiri House variety, with loni,rtaih'') . 

SP. CH -Length to tail about eleven inches. Tail vertebrre about hall' this length. ~lack of tail about one-fourth its lengUi. 
Above, light olivaceous brown; beneath, brownish yeilow; edge of upper lip and chin white. In winter, white; tail with 
black tip. Light space on belly much wider than in P. novelioracensis: Muzzle broad. 

This species, which belongs to the section of ermine weasels, is larger tha,n, any ofits 
congeners, excepting the American ermines. Like tge ?~ nigripes of Aud. and Bachman, it 
is characterized by the breadth of the muzzle, as very distinctly shown in the skull. The hair 
is everywhere remarkably stiff, coarse, and short, fully equalling in this respect the fur of ·P. 
frenata. The ears are rather short and low, the meatus quite concealed by stiff, bristly hairs. 
The naked portion of the muzzle is large and prominent. 

The vertebroo of the tail (as ascertained before skinning) are nearly half the length of the head 
and body, (5! and 12!- inches ; the hairs 6i inches.) The hairs of the tail are stiff, long, and 
bristly, though rather sparse ; the brush at the end fuller than in P. noveboracensis, less so than 

22 L 
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in the European P. erminea. Their projection beyond the vertebrro is about one-fifth of the 
length of the caudal vertebrro. 

The fuet are large, the claws well developed. As usual there are ten naked balls on the fore 
· feet, and nine behind. The under surfaces of the feet are sparsely covered with hair, as is 

generally the case with the weasels in summer. 
The predominating color of this species above is of a yellowish chestnu~ brown, considerably 

lighter than in the P. noveboracensis, and much resembling the colors of P. frenata and 
xanthogenys. From these, however, it is easily distinguished by the absence of light patches on 
the cheeks and forehead. 

The under parts are of a pale brownish yellow ; nearly white al:iout the chin and cheeks, and 
more vividly yellow along the thighs. The line of separation between these colors is quite 
indistinct; indeed the bases of the hairs above, and the whole of the subjacent fur are yellowish, 
like the belly, the chestnut tinge being imparted by the tips of the hairs. As far as can be 
traced in this uncertainty of outline, the darker color extends on the outside of the arm only to 
about the elbow; the remainder of the fore leg being like the belly; on the hind-feet it extends 
a,long the outside of the limbs to the toes, the upper surface of the feet being yellowish. The 
upper surface of the tail is li~e the back ; beneath it is yellowish chestnut, darker than the 
belly ; the tip for about two inches is lustrous black ; the color commencing not much posterior 
to the end of the vertebrro. 

The line separating the colors of the upper and under sides passes quite high up on the flanks; 
the paler portion occupying fully two-fifths of the entire circumference around the middle of the 

_body. On the neck it occupies fully three-fift~s of the circumference. The white of the cheeks 
extends horizontally along the upper lip to the nostrils ; passing under the eye, at a distance 
about half way between the eye and the mouth. 

As stated, this specimen is of very large size. When fresh, the head and body ~asured 121-
inches; as a preserved skin, with no unusual amount of stretching, it is rather more than 15 
inches; the tail vertebrro ,now measure 5! inches; with the hairs, 71- inches. These dimensions 
are considerably larger than in the P. noveboracensis. The end of the skull is much broader 
than in this spacies or in the ermine of Europe, although the teeth are of the same size (more 
widely separated). The posterior upper molar is even·narrower than in skulls of P. riovebora
ce'Mis, of much smaller size. Its much lighter tints above, apd the greater exte:nt of the paler 
color of the under parts, (over all the legs, beneath the base of the tail, upper lip, &c.,) with 
the stiffer hairs, as well as its size, distinguish it from the other described American ermines. 
The tail is much longer and with a shorter brush than in the European ermine. In some respects 
it resembles the P. nigripes, Audubon and Bachman, but is s~aller, has a longer tail, is without 
the black of the head and feet, &c. 

The specimen described was taken on Milk river, upper Missouri, by Dr. Suckley, in August, 
1853. Whether it turns white in winter is not known. 
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Measurements. N-.fa, Milk river, Nebraska. 

Head and body ••• --- ••• -------- ••• --------_._ •••.• __ 

Tail vertebrre ••••••••••• ~--------------------------
Tail to end of hairs •••••••• •••••• •••••• _ ••••••• ____ _ 

Circumference of head at ears ........................ . 

Circumference of throat imder shoulders--------------

Circumference of loins.-~ ........ · ••••••• · •••••• _ ••••• _ 

Fore arm to wrist--- •• _ •• _ ••••••••••• · ........ _ ••• __ _ 

Femur.---- •••••••••••••••••• __ •••••••••• -·--- •••• _ 

Tibia---------------------··----------------------. . 

Fresh speci- Skin. 
mens. 

Inches. 

11 

5! 
6! 
4t 
4 

4 

It 
li
lt 

Inches. 

15!-

5~ 

7 

Longest claw of fore foot ____________________________ ------·----- t 
Distance between upper incisors, (outside) •• _. --·--- •• __ •••• ___ •••• _ n\ 

171 

Smaller specimens from the Missouri river and west differ from P. noveboracensis in a greate; 
extent of the light color on the belly, and in having this of a very decided pale saffron yellow, 
The chin and under surface of the head, however, are white. The upper parts are lighter, and 
with a greenish tinge. Winter specimens are pure white, with black tip to the tail. 

Their general appearal'lce is much the sa~e with that of number 225, although they are 
smaller; the shade of brown above, a,nd other features, are_ very similar. There is nearly th~ 
same indistinctness in the line of separation between the colors of the back and belly, the more 
yellowish tinge generally. The light color of the belly is considerably wider in all these th~n 
in P. noveboracensis. 

If all the specimens of long tailed ermines from the Missouri region differ from the New 
York species, as I am inclined to suspect, then it is the more probable that they are the .same 
with the Carlt~n House variety with iong tail, referred to in Richardson's Fauna .Boreale
Americana, as quoted above. I have little doubt that the two large species I describe a.re 
different; should they prove the same, however, then Bonaparte's name must be retained as 
having priority. 
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Locality. 
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When 
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List of specimens. 
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Whence obtained. ' -~ 
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From tip of nose Tail to end of-

Nature of spe to-
cimen. 

Occlp . Tail. Verteb. Hairs. 

Gollecled by-

----1------1--1·---"""'1---------1------
225 1873 .. .. . . Milk river, Up. Mo. Aug., 1853 .00 Gov. I. I. Stevens ....... Skin .. . : ......... 0000 .................... 0000 Dr. Geo. ilnakley. 

1878 2576 (J Laramie river, Neb. Aug. 4,1856 Lt. F. T . Bryan... 207 oo .do........ 2.38 Hl.60 5.13 5.70 W. S . Wood .... . 
1879 2577 (J ...... do ........ oo.Aug.5,1856 .... .. do ......... 210 ... do . ... .... 2.38 10.75 5.75 7.25 ...... do ....... .. 

1756 ... " ...... Long Lake, Neb .... Oct.,1856 .... Lt. G. K. Warren ....... oo .do ........ oo .......... 0000 ................ Dr." F . V. Hayden. 
1757 ............ Yellowstone ........ Aug., 1856 ......... do ................... do ............. 00 ......... 0000 ........... ; . . .... do ....... . 

/.1758 . 00 ......... FortClark,Neh .... Winter ............ do ......... . ,. ... Skln;white ......................... 00 ............ do ....... .. 
?1759 ............ do ........ 0000 .... do .................................. do ............ ...... ............... .. .......... do ........ . 
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PUTORIUS KANEII, Baird. 

Kane's Ermine. 

SP. CR.-Length to tail, about 8~ inches. Tail vertebrre about one-sixth this length. Black of tail, one-half the total length. 
In summer, brown above; edge of upper lip whitish. In winter, white; tail with black tip. 

Among the collections of the North Pacific and Behring's Straits Expedition is a weasel, 
found in large numbers in the Tchucktchi country, which, though much smaller than the true 
old world ermine, is yet a perfect miniature of it. If Putorius agilis and. noveboracensis be 
really distinct, the same law would hold good in regard to the specimen in question and the 
large ermines. The feet are small, with the naked balls quite distinct. The tail is very short, 
the vertebrre extending only about half an inch beyond the outstretched hind feet ; it is tipped 
with long hair1;, forming about two-fifths the total length, and more than half the vertebral 
portion. The black tip on the under surface is fully half the total length of the tail. 

The fur is soft and fine; above of a rather dark chestnut brown ; beneath, sulphur yellow ; 
the under part of the head, and a wide margin to the upper jaw, are white. The feet are yel
lowish white, but there is no white about the ears. 

A winter specimen, 1458, from Semipalatinsk, Siberia, is very similar in size and the charac
ters of the tail. 'rhe black extends further on the tail. The whole remaining color is pure 
white, with a sulphur tinge in places. 

Compared with summer specimens of the ermine from north Sweden, the size is much less ; 
the tail perhaps a little longer, the terminal hairs shorter; the black tip less extensive, occu
pying not more than half the total length, instead of nearly two-thirds. The end of the verte
brre falls considerably in advance of the posterior third of the black tip, instead of considerably 
behind it as in P. erminea. The winter specimen differs in about the same characters.1 

The animal is about the size of the American P. 01:cognani, which it otherwise greatly resembles 
and represents. The tail is, however, shorter, thicker, and the terminal hairs are longer; the 
black tip occupies, likewise, a larger portion of the tail. 

As the most Arctic mammal it may ever be my privilege to name, and especially as an ermine, 
the emblem of spotless purity and integrity, I propose to call it after Dr. Kane, the devoted 
martyr to the cause of science and humanity, and thus impose upon it an appellation which 
will be understood and appreciated in whatever portion of the world this description may be 

read. If Bonaparte were justified in calling an American animal after an Italian patriot, surely 
we may be pardoned for commemorating in a similar manner one who in his life combined the 
highest attributes of the hero, the patriot, the scholar, the Christian gentleman, and the devoteu 
relative and friend; one whose memory will ever be fresh in the hearts of his countrymen
himself by acclamation a citizen of the world. 

The following proportional measurements will illustrate the relati~n between this species and 
the P. erminea. 

1 For purposes of comparison with this and other species, I give the following diagnosis of the European ermine: 
P. erminea.-Length to tail about ten inches, Tail vertebrre about on~-fifth this length. Black of tail two-thirds its total 

length. 'Terminal caudal hairs very long. Above, olivaceous brown. In winter, white. Tail with long blaqk tip. 
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Measurements. 

P. kan~i. P. erminea. 

2330. 

Tip of nose to taiL ___ ---.-- ____ ---_____________ 8. 50 

Tail to end ofve:rtebrre __________ "--------------- 2. 60 

Tail to end of hairs-------------------~--------- 4. 00 
Hind foot __ • ___________________ ------ ________ _ 1. 35 
Black of the taiL ____ • ____________ • _______ .,.. __ ._ 2. 00 

List ·of specimens. 

Locality. When collected. 

1458. 

8.50 

1. 90 

3.40 

1. 35 

1. 80 

382. 

10.50 

2.75 

5.00 

1. 90 

3.40 

Whence obtained. 
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Nature of spe-
number. cimen. 

1458 Semipalatinsk, Siberia __ • ----- ____ • _ _ Winter__ __ _ _ Dr. G. Hartlaub. _______ -.-_-.--___ Skin ·- ___ ----

23301 Tchucktchi county, Kamtschatka ______ Summer ______ Capt. J. R@dgers, U.S. N -------- ___ do ________ _ 

PUTORIUS FRENA'rUS. 
:QridJed W ea~el • 

.Mustelafr~nata, LICHT. Darstell. Siiugt. 1827--1834 ; pL xlii. 
. Aup. &. BA.CH, J. A. N. Sc. VIII, u, 1842, 291. 

.Mustelafrenata., GRAY, Z"ool. Sulphur, 1844, 31; pl. ix. (Head,) 

.Must.ela ( Gal~)f;enata, WAGNER. Suppl. Schreb. Siiugt~ II, 1841,234. 
Putorius frenala, Aun. & BAcH. N. A. Quad. II, 1851, 71. ,(Plate 1x. ?) 

?? ".Mustela brasiliensis, SEWAST. Mem .. Acad. St. Petersb. IV, 1811, 356; tab. iv." 
"D'On11, VoyagE) Amer .. Mer. Mam.; pl. Aiii, f. 3, skull.'' 

SP. CH.-Tail vertebrm rather more than half the length of body; the terminal.hairs one-fifth to one-sixth this length. Head 
above, dark brown, nearly black, with three white marks, one between the eyes, and another in advance of each ear. Above, 

chestnut brown; beneath, yellowish white. Tail tipped with black. 

The body of this species is slender and elongated; the limbs rather short; the tail vertebrm 
rather more than half the length of the body. The ears are moderately long and high, coated 
with hair on both sides; more or less naked within the meatus. The posterior edge of the ear 
is split into two laminm, as usual in the weasels. The eye is rather large, its centre situated 
about half way between the nose and the anterior edge of the meatus. There are seven folds of 
the gum, of which the anterior two are convex anteriorly; the next three bow-shaped, or in a 
double curve; all five continuous across the palate, except, perhaps, the last one; the posterior 
two are likewise convex anteriorly, but interrupted in the centre. There is also a pair of 

1 Collected by Mr. Stimpson on the island of Arikamtchitohi, in Behring Straits, who informs me that of many specimens 

Been, all were of this diminutive size. 
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caruncles between the sixth and seventh, near the median line. The feet are broad, and the 
digits connected by a thickened skin, which extends nearly to the end of the second phalanx. 
There are ten naked balls on the fore foot, five at the ends of the fingers, four on the palm, and 
one on the wrist. ·when the fingers are all drawn up, there are seven balls on the exterior of 
the hand, two inside, and one posterior to all the others. The bulb situated at the base of the 
third and fourth fingers is much larger than the rest, and may be considere.d as formed by the 
union of two bulbs. The four palmar bulbs are not separated by hairs. The skin between 
these and the posterior bulb, as well as between these and the fingers, is covered with dense 
hairs. There are nine naked balls on the bind feet, the posterior one being wanting, the 
arrangement of which is precisely similar to that of the fore feet. The third digit of both feet 
is longest; then fourth, second, fifth, and first.-(Taken from a specimen in alcohol.) 

The prevailing color of the upper parts ·and sides is a chestnut brown ; the lower parts 
generally yellowish white, with occasionally a tinge of brownish. The line of separation passes 
a little below the middle of the sides all the way from the ear to the bind legs. The inside of 
the limbs, the whole hands, and the inner edges and toes of the bind feet, brownish white. The 
under surface of the bead is of a purer white, this color also running out to a point, from the 
angle of the mouth along the edge of the lip to about opposite the canines. The head, including 
the ears and a slight suffusion on the sides of the neck, are rich blackish brown, with a triangular 
patch of whitish in the middle of the forehead, between the eyes, and another on either side 
still larger, running obliquely forwards to this spot in advance of the ear and confluent with• 
the paler under parts. In some specimens these three patches are connected, thus entirely 
separating the dark brown muzzle, orbital region and cheeks from the sinciput. The tail is 
colored like the back, (a little paler beneath)) with about two inches of thetip dark brownish 
black. 

In none of the specimens before me arethe under parts pure white) as described by Lichten
stein; all the adults have) however, been preserved in alcohol, which is well known to alter 
white to yellowish. One ortwo specimens, indeed, are bright gamboge yellow beneath; other
wise, among nine specimens before me, there is little or no variation either in tint or pattern. 

The measurements in the annexed table are all taken from specimens preserved entire in
alcohol, and of dimensions representing the very old, half grown, and very young stages. The 
proportional dimensions will be seen to vary considerably, the tail becoming ~ecidedly longer 

· in the adult. Most prepared skins give an inaccurate ide'a of size, owing to the great extensi
bility of the neck in the weasels. Thus a skin from Ringgold Barracks measures thirteen inches 
in length of head and body; tail to end of vertebroo, 6!2 ; to end of hairs, 7g; yet it is evidently 
no larger than the largest specimen given in the table, probably not so large. 



· General dimensions. Specimens in alcohol. 

Inches. Lines. 

Nose to occiput··---------------------------- 2 9 
to eye. __ .---. ___ •••• ___ •••••••••• _________ ••• ---- _________ _ 

to ear .• _ •• ___ ••• ___________ ---"-- ____________ • _______ ---- __ 

to root of taiL-----------------"-·------ 11 8 
to end of outstretched hind legs _ •••• ____ •• 14 2 

Tail, from root to end of vertebrre .• _. _ •• _______ " 6 9 

from root to end of hairs •••••• ---_-------- 7 10 
Ears, height internally above skull _____________ ----------· 5 

width at base·-----------·------------"----------- 10 
Arm, between claws across shoulders. __________ _ 

length of humerus •• - ____________ ---- -~-

from elbow to end of claws---------------
fore foot •••••• ____ ~ •• ________ -.---. _ --- _ 

Leg, from knee joint to end of claws------------
tibia • ---.---- __ •• _____________________ _ 

hind foot .from heel to end of claws ••••••••• 

10 

1 

2 

1 

3 

1 

1 

3 

8! 
6 

3 

8 

10! 

• 9 

Inches. Lines. 

1 11 

........................... 7 

............................ 13 

7 2 

9 8 

3 7, 

4 ----------
---------- 4 

---------- 9 

'1 10 

1 ----------
2 4 
1 1! 
1 4! 
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Inches. I • Lines. 

1 8! 
. 

... ....................... 6! 

... ........................ 12 

6 ----------
8 . 2 

3 1 

3 4! 
........................ 3 

......................... 6! 

1 6! 

----·----- 8 

2 ----------
1 ----------
1 1 

This species is readity distinguishable from its American congeners, except P. xanthogenys, 
by the singular patch of ye1lowish white on the forehead, and anothedtnterior to each ear. It 
is quite abundant about Matamoras and Brownsville, Texas, althqugh it does not appear to 
range further north, at least it has not been noticed in Texas except on the Rio Grande. Mr. 
Clark procured a very fine specimen at Ringgold Barracks. 

A specimen from the city of Mexico agrees rather better with the description of Lichtenstein. 
The head is black considerably behind ·the ears ; ··the under part almost pure white to the 
middle of the belly., where a reddish tinge is visible. In size it is much less than Rio Grande 
specimens, the feet not more than half as large as No. 200. 

The following are the measurements of the specimen described by Lichtenstein. 

·Measurements. 

Inches. Lines. 

Length from nose to taiL._ •••••••• __ -- .. - ~- 11 6 

Tail to end ofvertebrre. _ •• ---- •• -. ---------- 6 4 

Tail to end of hairs.----~--·---------------- 7 2 

Hind foot from heel _. _ --.--------- _- ------- 1 7 



List of specimens . 
~ . . : . 

. Collected. · by-;: 

..: . 0 " 
~ z ~ 'S . ... From ..tip of nose .to,., ~aiJ.to end o~ "" 

S ~ :§ . ~ Locality• Whence obtained; NatU:re of spe- ~ 
~ ~;[~ -c cimen. cg. 
0 . ~'cl ~ .g 

.. ~ .. ~ ~ ----------------· Occip; . • TaU. Verteb. · ~a~: ... :-'J_·I---'"-''' .,..: ... :.;; ... _,.:: .. :.-.· •..;..· _ 
1060 ............ City of Mexico ........ John Potts ........ Skin,; .. , ..... . .... ,.... ... 10.40 .5 ,60 . 6.70 . 1.4ll •' •' •r•·n ··•~ :·· ·• ·•"· · 
200 1177 .: ... Ringgold Barracks ..... Maj. W. H. Emory ..... do ....... : ................. : ..... ....... : ~· : ......... ; .. < ~ohnH. Clark ..... . 
239 · ........ o Matamoras, Mexi~o .... Lt. D. N. Couch ...... do .......... , ., ... ......... ;;,, .. , .• ;, ., , ;;,;;•:: ~ ••• :; ; ;.; ) .... ;. 'Dr~ 'h.:·.Jieriiiiufier;; ., 

601 1724 o ...... do .................... do ................ do .......... , 2.25 1Q.33 ·. ~ ·.os 7:50 . •:•·•.··· . .'_,:'· ... ·. \'. '~". i:";:~~ ···· · 
602 1725 (J .....• do• •... .....••.... ...•.. do .... ........... do .......... .' 2.-00 '"8.25 4.66 'i~ ~··oO ' · .••••. . ~ ••••••..••• ·; .•.••• 

2320 ...... o ...... do ................. : ... do ............. .. do ...... , .. . 1.92 6.76 3 .'75 4.15 L34 ........... , .......... . 
6 .00 2.90 3;16' 

' 12.00 6.75 8.92 
7.15 . 4 •. 15•· .5.28 . 

1.15: ..................... . 2321 ...... o ...... do ........... ... . .' ..... do ........... In alcohoh...... 1.72 
2392 ...... Q ...... do , .................... do ............. ,.do .' ................. ,. 
2323 ...... o ...... do ..................... do ............... do;, .... ,,:; . 2.18 

u'o .... : :::;;~:·.:· ..... .. 
1.45 . .......... ; •;,•;.;'.: ... :. .·,·· 

2324 ...... o ...... do: .................... do ............ .' .. do.......... 1.75' 6.63 3.3il 3.66 1..15 . : ...... : ..... , ...... . 
2325 0 ...... do, ...... ................ do .. • ....... .' ..... do .. • .. • .. .. 1.25. 5 •. 80 L30· Lfi<i' .'so: . ........... .-~ · ~ · ~ · ... ·•· ..• 

·· ·.-
PUTORIUS XANTHOGENYS. 

Yellow Cheeked Weasel • 

.Mustela xanthogenys, GRAY, Ann. and Mag. N.H. XI, 1843, 118.-IB. Zool. Sulphur, 1844, 31; pl. ix. 

SP• Cu.'-Similar · to .P. [renall/,8; Tail vertebrre a bout half' the length of 'the! body ; the haid; about ol'le"ejghth•this'liingth. 
Head chestnut brown, little d~er than the back ; the three·· patches on the ·face .reddish yellow ; body chestnut brown a:bov:e, · 

reddish white beneath ; tip of tail black • 

. This species is, closely related to P.frenatusin general characteristics of tint and pattern:of 
coloration. The ears are rather more acute than in P. frenatus, and. not .so broad at the Qf\i.Se. 
The toes arelonger and less fully.webbed ;the under surfaceso£· allthe,fe~tmoredenselyfurred. 

There are ten balls on the fore feet, but t~se are sma~ler t?;an -in P·. jren,atus•; of the nine &:n 

the hind feet, two or three on the soles can with d,i$culty, be , :m.ade .out, O}Ving to their being 
buried in the fur; the interspaces between all have' $hod stiff hairs, .instead of being,n,,early 
naked. This !llay, however, depend somewhat on the season.. The tail) though mutilat~d, is 
apparently about half the length of the body. 

The upper parts and sides are of a chestnut brown color; beneath, of a ,dulll;n;ownish or 
rusty yellow. The chin is of a paler tint, There is a yellowish spot on the top of the muzzle 
anterior to the eye, a':ld a patch of the same commences acutely about midway on ~he ~d,ge of 
the upper lip, and .passes in a sub-crescentic direction behind the eye, about halfway between it. 
and the ear, though not getting as high as the upper edge of the latter. The whole space 
between the ear and the border just described is occupied hy this color . . There is a dusky spot 
on each side of the lower jaw; The upper part of the headis a little deeper in color, tho'Ugh far 
from having the intensity of P. frenata~ The tail is like th~ back, dusky at theti:i{ 

In the arrangement of the patches on the head, this .specirp.e~ , d,ji;fe~~ materi~l(i from P. 
frenatus, as compared with nine specimens from Matamoras. The frontal patch is of much less 
extent, and situated considerably further in advance of-not between the eyes_:.but_ on top of 
the nose. The brown mask on the side of the head, instead of extend1ngbackw~r~ hi f,tn aclilte 
point for twice the length of the lower jaw nearly to the ear, and with its upper edge parallel 
with the base of the eat:, as in P. frenatus, is quite abruptly truncated by the light patch, which 
is thus broader at the base, but does not extend so high up. The under part~ have a good deal 
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more of a reddish yellow tint. The other differences, as stated, consist m the smaller feet 
more fully furred beneath, more acute ears, shorter tail, &c. 

Many additional specimens of this species have been received from California since the pre
ceding article was written, and although some of them indicate an approximation toP. frenatus, 
yet they all admit of being readily separated. No. 1352, from San Francisco, has the anterior 
portion of the head, as far back as the occiput, darker th~tn the rest of the body, but it is far 
from be~ng black, nor does it extend back of the ears. The frontal blotch is yellowish white, 
not pure white, and the lateral one is truncated behind, as de~cribed. The tail is not very · 
long. All the other specimens have even less brown on the head, and the yellow of the face .is 
brighter. The species thus far appears to be confined to the California coast. 

Locality. When 
collected. 

List of specimens. 

Whence obtained. Nature of spe-
cimen. ~ 

s 
g: 
0 z 

1601 San Diego, Cal ....... .. Apr. 22, 1856 Dr. J. F. Hammond ..... Skin .. .. ..... 10.30 
1602 .. .......... do ...... .. .. .. .... .. . do ........... ,; .. do; . ........... ~ .. do .......... 12.00 

1177 .. .... San Francisco, Cal ..... Nov., 1855 ... Lt. R. S. Willialllson ....... do ......... . 11.75 

1352 ...... .. .... do ............... Jan., 1856 •••• Lt. W. P. Trowbridge ...... do .......... 12.00 

536 1849 San Pablo Bay, Cal .... . ..................... do ...... ....... .... do .......... 8.75 

PUTORIUS VISON. 

Common Mink. 

".Muslela lutreola, FoRSTER, Philos. Trans. LXII, 371." 

"Sabine, in Franklin's Narr.1823, 652." 

.Mustela vison, BRissoN, Quad. 1756, 246. 

ScHREDER, Saugt. III, 1778, 463; tab cxxvii/1 

GMELIN, Syst. Nat. I, 1788, 94. 

CuvrER, R. Anim. I, 1817. 
HARLAN, Fauna Americana, 1825, 63. 

MAXIM. Reise I, 1839, 213 . 

.Muslela (.Martes) vison, DEsM. Mamm. I, 1820, 183. 
GRIFF. Cuv. V, 1827, 124 . 

.Mustela (Putorius) vison, RICH. F. B. A. I, 1829, 48. 
Jfustela (Lutreola) vison, WAGNER, Suppl. Schreb. II, 1841, 241." 

Lutra ~ison, SHAw, Gen. Zool. I, 1800,448. (Vison of Buffon.) 

Putorius vison, GAPPER, Zool. Jour, V, 1830, 202. 
DEKAY, N.Y. Zool. I, 1842, 37; pl. xi, f. 1. 

Aun. & BAcH. N. A. Quad. I , 1849,250; pl. xxxiii . 

.Mustela canadensis, 1 ERxL~BEN• Syst. Anim. I, 1777, 455 . 

~ ·~ 
I> ·"' ..... ..... 0 0 

"" "" · <: " .. .. 
s s 
:; =a 
E-< E-< ----

5.00 6.80 
5.30 6.20 

4.60 5.80 

5.50 6.60 

5.00 

.Mustela canadensis, var. {J vison, BoDDlERT, Elenchus Anim. I, 1784, 86, (from Buffon.) 

i 
<E :::i 
"" .s s 

..... 
"' 0 ..... 
0 "" "' 

·o 
t'n ... 
"' " .. .5 

'"" 
>'I 

--· 
1.45 2.00 
1.35 1.65 

1.36 1.80 
1.62 1. 70 

1.04 1.42 

.Mustela winingw, BARTON, Ani. Phil. Trans. VI, 1809, 70. (Mink of St. Louis; no description.) 

.Mustela minx, 0Rn, Guthrie.'s Geog. 2d Am. ed. If, 1815, 291, 298 . 

.Mustela lutl·eocephala, HARLAN, F. A. 1825, 63 . 
. ? .Mustela rufa, HAM. SMITH, in Jard. N at. Lib. Mamm. XIII, 1842, 189, (perhaps pine marten.) 

Collected by-

• 0 •• 0 ••••••• 0 • ~ •• ~ • 0 .................... 
Dr. J. S. Newberry. 

.................... 
···················· 

Vison, BuFF. Hi;~t, Anim. XIII,cl765, 308; pl. xliii. (This description, with those of Brisson and Pennant, under the 

same name, all taken from the same specimen.) 

1 See preceding remarks on the history of .Mustela pennantii, page 15 I. 

23 L 
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Vison weasel, PENNANT, Hist. Quad. 1781, No. 205.-IB. Arctic Zool. I, 1784, 78. 

Lesser otter, PENN. Hist. Qaud. 1781, No. 228 . 
.Minx, PENN. Arctic Zoo!. I, 1784, 87. 

SP. CH.-Tail about half as long as the body. General color, rather dark brownish che!tnut. Tail nearly black. End of 

chin white, but not the edge of the upper jaw. 

The well known mink of the United States is so much like an otter in appearance as to merit 
the name of lutreola, equally well with its Old World representative. It is, however, a true 
'weasel, although in many points quite different from the smaller and more slender ermines. 

(No. 1154. )-The head of the mink is broad and depressed, quite abruptly truncated anteriorly, 
with the corners rounded. The naked muffie is a little broader than high above, about twice 
the width of the septum. 

The whiskers are long and rigid, arranged in foi.u horizontal series, with a fifth less distinct 
in the edge of the upper lip. There are several stiff long hairs behind the angles of the mouth, 
as well as under the chin, opposite the centre of the skull. The eye is small, the centre half 
way between the nose and the anterior border of the meatus. The ears are not so large as in 
the ermines, rather longer than high, entire, except the lower half of the posterior margin, 
which is split into two laminre; both surfaces are rather thickly coated with hair. 

The feet are large and broad, the anterior quite as broad as the hinder, but not so long. On 
the fore foot the third toe is longest ; the fourth but little shorter ; then the second; the fifth is 
intermediate between the first and second. In the hind foot the third and fourth are nearly 
equal ; the second and fifth also equal, but shorter ; the first shortest. All the toes are webbed 
at their bases, this extending farthest along between the third and fourth. 

The balls of all the toes are naked and not at all overgrown with hairs, making five on each 
foot . Behind these, under the metacarpus and metatarsus, are four othersplaced, respectively, 
at the bases of the digits; one of these, larger than the rest, situated at the line of junction of 
the third and fourth digits. On the fore foot is an additional pad near the outer edge, behind 
the outer matacarpal pad, separated from it by hairs. There are narrow valleys between the 
pads on the palms and soles, but no hairs, so that when stretched apart all appear as one naked 
space. To sum up, in a word, there are nine naked balls on the hind foot, and ten on the fore 
foot. The under surfaces of the feet are well furred around these pads, except as described. 
The tail is rather long and conical, tapering gently to the tip. Including the hairs, it is about 
equal to half the length of head and body. There is a soft close under fur, with longer, coarser, 
and very lustrous hairs intermixed. This is seen on the tail as well as the body. 

This species is all over of a nearly uniform chestnut brown, not appreciably lighter beneath; 
the tail is considerably darker; the end of the chin is white, as also a spot between the fore legs. 

There is a great difference in the size of different specimens of this animal, and the gradations 
between the extremes are so gentle in this respect, as well as in color, as to render it very difficult 
to establish more than one species. Thus among the skins before me are two of very large size--
the one from near Vancouver's island, (1025,) the other from the upper Missouri, (1755,)-in 
which the entire pelage is a light yellowish brown, the feet of the same color, and the end of 
the tail only a little darker. The body appears to have been almost as stout as that of an otter. 

Some specimens have a slight tinge of gray in the chestnut, others are redder than the first 
one described. In nearly all there is a white patch on the end of the chin, and others on the 
throat, belly, or between the legs-. Occasionally, however, a specimen is met with- in which - · 
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there are no white spots whatever. The tail is generally darker than the. body; in most cases 
nearly black in its terminal portion. 

In the very great variation in size of different specimens, I would not be much surprised if 
the upper Missouri should furnish a new species, characterized by its very large size, and 
including number 1025. I am unwilling, however, to give a new name to this, in my ignorance 
as to whether the eastern species of mink ever attains these dimensions. The difference in color 
of the two mentioned above is not sufficient to constitute a species, especially as there is a dark 
brown one (1751) equally large with the ·lighter colored, (1755,) and otherwise agreeing 
perfectly with it. 

Specimens from the south have coarser and stiffer hair than more northern ones. The feet in 
summer generally are more naked than in winter. 

I regret not having had the opportunity of comparing the American mink with its near 
relative, P. lutreola of Europe and Asia. Judging from the descriptions of authors, this species 
appears to be smaller, and to have the edges of the upper lip white, a feature which never occurs 
in the American animal. It is one of the rarest of European mammals, very different from our 
species, which is so well known to every farmer as the pest of his existence. Cases are not 
unfrequent where a mink in a single night has killed twenty or thirty chickens or other 
domestic fowls. 

List of specimens. 
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675 1847 .... Carlisle, Pa? ........ .... ........ S. F. Jlaird .............. Dry skin. ... . .. .. ... .. .. .. .. ...................... , ... ; .... . 

805 ...... .... St. Simon's island, Ga ............ G. Wiirdemann .............. do ........... .. ............. _ ..... .. ..... . .............. .. . 

2303 .......... Prairie.Mer Rouge, L a ..... ...... J ames Fairie .. .. .. ........... do ......... 19.00 8.75 11.00 ...... 2.80 ................ .. 
162 1145 .......... .... do .......... ................. do ................... ;.do ...... .. . 14.00 6.50 7.75 .. .... 2 .40 .......... , ...... · 

163 1146 .......... .... d~- ..... ............ .... ..... .-do . .. .... .. .... ........ do .... .. ... .. ........ ........ ...... .... ............ ....... . 

1390 .......... Bloomington, lll .. ...... .......... R. Kennicott .. .. .. ... , ....... do ...... ... 17.00 6 .00 7.50 .. .... 2 .60 S . Arny ........ .. 

?2329 .......... West Northfield, Ill .... .. .............. do ......... .. ...... Skin in alcohol. .... .. .. ... .. ............................... .. 
731 ...... Q . ........ do ........................... do ...... .. ......... Dry skin ....... 15.00 7.00 8.00 2 .40 .............. .. . 

1154' .......... Wisconsin .................. . ..... A. C. Barry .. .. .......... Skin in alcohol. 17.00 8.00 9.25 1.90 2 .50 ............... .. 
1751 CannonBallriver,Neb ..... .. .. .. Lt. G. K.Warren ........ Dry skin ....... 20.00 8.25 9.25 ... : .. 2.80 Dr.F.V. Hayden. 

?1755 Fort Pien e, Neb ........................ do ........ ............. do ......... 19.50 8,00 9.00 .. ................ do ...... .. 

11023 Disputedisland,nearVancouver's Dr. George Suckley :· 64 .... do ......... 20.00 7.00 7.50 .... .. 3 .00 George Gibbs .. . 

isla nd. 
1423 Klamath Lake, _Cal .......... , .. ...... .. do ....................... do ... . ..... ................................... do .. .. .. .. 

1176 Upper Klamath Lake, Oat .. ...... Lt. R. S . W illiamson .. ........ do .... , .... 17.50 6.00 7.00 .. .......... Dr.J.S.Newberry • 

... .... . . .• . . .. . . Satl Francisco .. . .. . ...... . •..... • Lt. Trowbridge .......... .... do • • • ··•·· • • · • • • ·· •• • • •• •• • · • • •• • • ••••• • ••· · • •• •• •• • • •• •• 
655 .......... Fort Steilacoom, W. T .... ...... .- Dr. George Suckley .. 18 .... do .... -..... 14.50 5.50. 6.50 ...... ..... ................ . 

2387 ...... .... Cape Flattery, w. T ....... ...... ...... do ............. 137 Hunter 's skin .. .................. .. .... .. .................... . 

2388 .................... do ........................... do ................... .. do .. ......................... .. .......................... . 
2389 ...... .. ............ do .............. ........... .. do ............. 146 ... do ...... .. ....... ... ... .. .............. .. ........ _. ...... .. 

2390 ........ .... ........ do .... .. ..................... do .. .... .. -.. .. ... ...... do ....................................................... . 

2391 .. .... .... ....... ... llo .. : .............. .......... do .... .. ....... ........ do .............. ... .. . .- .............. .. ........ .-.... .-.. .. . 

:~~~ :::::::::: ::::::::::::::::::::::::::::::::: :::::::: :::::::: :::::~~:~ :::::: :::::·::: :::::: :::::: :::::: :::::: ::::::::::::::::::::::: 
2402 Fort Steilacoom, w.T ...... ............ do ...... ....... : .... Skin in alcohol'[" ..... ........................................ . 

1 From tip o{ nose to eye, 1. 05; to ear, 2. 15 ; to occiput, 3. 00. 
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PUTORIUS NIGRESCENS, A ud. & Bach. 

Little Black Mink. 

Putorius nigrescens, Aun. & BAcH. N. Am. Quad. III, 1853, 104; pl. cxxiv. (Not in first edition.) 

SP. CH.-Smaller tl:!an the common mink. Color, chestnut brown, glossed with black. Tail almost entirely black. End of 

the chin white. 

It is with very great hesitation that I admit this animal to the rank of a distinct species from 
the common mink; at least I have not yet been able to make such examinations and com
parisons as satisfy me of the difference~ It is true that in the northern States there is a IJ1ink 
of usually small size, and of a considerably darker color and softer fur than others found further 
south ; whether these are more than climatic differences, yet remains to be proved. Specimens 
of very large size, from the upper Missouri and westward to the Pacific, are as dark as those 
in northern New York, although referrible rather toP. vison, on account of their dimensions. 

It is this species or variety that furnishes the most valuable mink skins ; those of best quality 
readily yielding from three to five dollars each to the hunter. In fact, there is, perhaps, no fur 
which approaches so near to that of the famed Russian sable as the northern black mink. In 
nothing is the change of value effected by the caprices of fashion more strikingly illustrated 
than in the case. of this fur. Ten years ago, ten cents would have been considered a good price 
for the best skin to be found in a latitude such as that of Pennsylvania, and fifty cents for the 
more northern ones. Since then, the value has increased at least ten-fold, owing to the greater 
appreciation of the fur as an article of dress. 

List of specimens. 
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1050 .... .. .. Middleboro', Mass ............... Nov. 22, 1855 J. W. P. Jenks ............. . Skin.. ........ 15.00 5 .50 6.50 
1407 2'254 Essex county, N.Y ... , .. .... .... Winter ...... Dr. S. E. Hale ... .. ...... ............. ....... . 13.00 5 .50 6.50 1.80 

1408 2255 .. .. ...... do ......................... do ............... do........ ....... . .. .... .. . .. .. .... 16.00 6 .50 8.00 2.30 

1028 2015 .. .. .. .... do .. ........... .. . ... Sept., 1855 ... s. F. Baird .................. .. ......... . .... ........ ......... ... ........... . 

1653 • .. .. • .. Garrettsville, Ohio . .. .. .. .. .. .. .. .. .. .. • .. .. .. • S. M. Luther .............. .... .............................. .. ............ .. 

? 7!6 .... .... Fort L eavenworth ............................. Lt. D. N. Couch ............. .. .... .. ............ , ... .... .................. .. 

PUTORIUS NIGRIPES, Aud. & Bach. 

Black-footed Ferret. 

Putoriu~ nigripes, Aun. & BAcH. N. Am. Quad. II, 1851, 297 ; pl. x<:lii. 

SP. CH.-Size of the pine marten. Tail, with hairs, one.third the length of head and body. Fe»ehead, feet, and end of.tail, 
black. Body yellowish brown above, white beneath. 

I have introduced the diagnosis of this remarkable species from Audubon and Bachman not 
. ' 

having had the opportunity of seeing a specimen. Indeed, the only one known is that figured 
and described in the North American Q?tadrupeds of the above mentioned authors, and collected 
by Mr. Alexander Culbertson, on the lower waters of the Platte. 

The length to root of tail of this specimen is given at 19 inches ; of the vertebrre of the taii 
at 4 ; and of the entire tail at 5:!- inches. 

It is a little remarkable that so conspicuous and well marked a species should have eluded 
the notice of all the recent explorers in the Platte region. 
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GULO, Storr. 

Gulo, STORR, "Prod. Meth. Anim.l780." 

Teeth 38. Molars, five above and six below. Lower sectorial tooth without any internal tubercle. Soles densely hairy, 
with six small naked pads. Tail about as lo~g as the head, very full and bushy. Body stout, bear-like. 

The genus Gulo, in all essential features of dentition and general structure, is closely allied to 
the ma.rtens and weasels, though it differs. · so much in shape. In fact, the resemblance to a 
small bear is so striking, that it has by several authors been placed among the Ursidae,' From 
this family, however, the densely pilose under surfaces of the feet, and its only partially plan
tigrade character, independently of the skull and teeth, at once distinguish it. 

The dental formula of this genus is the same as in the typical ·· martens, viz : incisors 
3-3 • 1..,--1 1" 4-4 . l 1-1 18 38 
3_ 3, canmes 1_p premo ars 4_ 4, mo ars ~_2, = 20 = . 

GULO L USOUS. 

Wolverine. 

A. EUROPEAN • 

.Mustelag-ulo, LINN, Syst.Nat.l766, 67. 

Ursus gulo, ScHREBER; Saugt. liT, 1778, 525; pl. cxliv. 

Gulo borealis, NILssoN, Ill. fig. til Skand. Faun. 

KEYSERLING & BLASIUs, Europ. Wirbelt. 1842, 66. 

WAGNER, Suppl. Schreb. II, 1841, 246. 

B. AMERICAN. 

Ursus luscus, LINN. Syst. Nat. lOth ed. I, 1758, 47.-IB. 12th ed. I, 1766, 71. 

ERXLEBEN, Syst. I, 1777, 167. 

ScHREBER, Saugt. III, 1778, 539. 
SHAW, Gen. Zoo!. I, 1800, 462; pl. cxv, (from Edwards.) 

Gulo luscus, "SABINE, in Narr. Franklin's First Voyage, 650." 
RICH. F. B. A. I, 1829, 41. 

DEKAY, N. Y. Zoo!. I, 1842, 27; pl. xii. f. 2. 

Aun. & BAcH. N. A. Quad. I, 1849, 203; pl. xxvi. 

Gulo arcticus, DEsM. Mamm. I, 1820, 174. Var. A. 

HARLAN, F. Am. 1825, 60. 

Gulo wolverene, GRIFF. Cuv. V, 1827, 117 . 

.Meles luscus, BonDAERT, E!enchus Anim. I, 1784, 80. 

Wolvr.rine, PENNANT, .Hist. Quad. 1781, Nos. 176, 177.-IB. Arctic Zoology, I, 1784, 66. (Leveri!J.n Museum.) 

CHuRcH, Cabinet of Quadrupeds, II, 1805; plate. 

SP. CH.-Dark brown." Tail, (except at base,) legs, and beneath, black. A lighter broad band on flanks, passing over the 

base of the tail and rump. A grizzled light patch along the temples. 

The materials at my command are not such as to allow of a very satisfactory account of the 
American wolverine, as there is no skull and only a single skin. 

The head is som~what pointed, and in shape closely resembles that of a bear. The mufile is 
naked for about half an inch from the end of the snout, the line of separation from the hair 
being transverse. The septum is naked, and the naked space on the anterior portion of the 
muzzle extends to the edge of the upper lip, narrowing as it descends. The eyes are very small, 
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scarcely exceeding those of the domesticated rabbit. The ears) too, are very small, and nearly 
concealed in the fur, longer than high, and well coated on both sides with hair. 

The feet are large and powerful. The claws are large, sharp, and much curved; those of 
the fore. feet largest. The soles of the fore feet are densely covered with stiff bristly hairs, 
excepting on the balls of the toes. There is also a large naked patch beneath the carpus. The 
first front toe is placed considerably behind the rest, although its claw reaches nearly to the 
base of that adjacent to it. The fourth toe and claw are considerably longest; the third claw 
reaches about half way along the fourth ; the fifth is a little less, the second is still less. The 
longest of the hind claws is the third; the fourth is a little shorter, then the secon,d, fifth, 
and first. As far as discernible in the skin, the balls of the toes are naked, making five pads, 
and there is a sixth under the metatarsus. The tail measures from one~third to one-fourth the 
length of head and body; it is very thick and densely bushy, with very long hairs, which are 
shorter at the tip, thus imparting a subtruncate appearance. 

The hair is nearly as full and long as that of the black bear, the long staple is coarser, and 
there is among its roots a good deal of rather coarse, wiry, crimped wool. 

The most prominent color is a dark purplish brown ; the tail, except at the base, the limbs, 
and under parts generally, nearly black. The flanks, commencing behind the axillre and pass
ing backwards over the base of the tail, are of a paler tint of chestnut brown, which gives rise, 
laterally and posteriorly, to a light border to the dark color of the back. There is a grizzled 
patch of mixed hoary and chestnut hairs passing from the central line of the forehead above 
the eyes alonJ the temples and a little obliquely to the ears. There is a tuft of white hairs on 
each side of the neck, and another between the legs. 

Dimensions of No. 45. 

Inches. 

----·----·------·---1·---
Length t o root of tail __ • _ _ __ __ _ _ _ _ __ __ _ _ _ _ _ _ __ _ 36 

Tail to end of verte brre __ __ __ __ __ __ __ __ __ __ _ _ __ _ 9 

Tail to end of hairs .. ___________ • _______ . , ___ __ ~ 14 

Longest hairs of the taiL______________ __ __ __ __ __ 7 
Longest hairs of the body • _____________________ • 4 

rrhe specimen described above is unusually large, considerably exceeding those mentioned by 
Audubon and Bachman and Richardson. It was brought to Fort Union from some of the posts 
towards the Rocky Mountains. 

I have no European specimens before me for comparison, but the wolverine is now pretty gen
erally considered to be identical with the glutton of Europe. First described by Linnreus as 
Ursus gulo, this specific name was lost when taken for a generic one. The name next in priority 
was the Ursus luscus of Linnreus, founded on a specimen brought from America. Should, there
fore, it become expedient to separate the Old and New World species, the name of Gulo luscus 
will remain for the American, the European receiving that of Gulo borealis or arcticus. 

The wolverine is confined, in North America, to the more boreal regions. Occasionally met 
with in northern New York, it is more abundant further north. It is found at times in the 
Black Hills of the Missouri, but it is most numerous in the Rocky Mountains and towards the 
polar circle. The most southern locality known in the west is the basin of the Great Salt Lake. 
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This animal is known throughout the United States as wolverine, sometimes as carcajou. In 
Europe it bears the name of glutton, and in both countries almost fabulous accounts are preva
lent of its ferocity and cunning. In the American fur countries they are very annoying to 
trappers from their propensity to follow their lines of marten traps, and devour either the bait 
or the animals captured. They also do much mischief by tearing up the caches of provisions 
or peltry, and either destroying or devouring the contents. 

List of specimens. 

' Catalogue Locality. Whence obtained. Nature of specimen._ 

number. 

45 Northwest of Fort Union, Nebraska. _______ A. Culbertson and E. T. Denig ---------- Dried skin •••• ----

SuB-FAMILY LUTRINAE. 

Nustelidae with the posterio1 upper tubercular molar large, qus.drate. Number·of molars the same in each jaw. Feet short, 

palma ted. 

The typical otters bear a strong resemblance to the minks, the last mentioned group of the 
weasels, although the skull and teeth approximate :much more closely to the Melinae. The 
body is elongated, the feet short, the toes' palmated. The species are generally of large size, 
and all more or less aquatic. • 

The group of the otters embraces three principal gener:a-Lu.tra, Pterura, and Enhydris. 
The former again has been subdivided into those with claws, well developed, and those with 
very rudimentary ones, or none at all. Pterura is a South American genus, having the tail 
dilated laterally on either side. Of Lutra, 'North America probably possesses two species; of 
Enhydris, one. 



184 U. S. P. R. R • . EXP. AND SURVEYS-ZOOLOGY-GENERAL REPORT. 

LUTRA., Linn. 

Lut?·a, LINN." Syst. Nat. I, 1735." 

GEN. CH.-Body elongated, feet short, palma ted; digits distinct, the central longer than the exterior ones; tail moderate, 

depressed, rounded at the sides . 

. The skull of the otters, in general, resembles that of the Martinae, but is more depressed, and 
more contracted behind the orbital processes. The top of the skull is nearly straight, and 
almost parallel with the margin of the lower jaw. 

d l .l' l . . . 3-3 • 1-1 1 4-4 1 1-1 1836 The enta 10rmu a IS: mCisors, 3_ 3 ; camnes, f-=1; premo ars, 3_ 3 ; .mo ars, 2_ 2 = 18 = . 
The genus is very widely distributed, being found in all quarters of the globe. The. species 

resemble each other, and are separated with great difficulty, owing to their plain colors; they 
differ in the extent and character of the naked muffie, the palmation and hairiness of the feet, 
details of the skull, &c. America has one strongly marked species, with several varieties, 
according to authors; whether the Lutra californica, of Gray, from the Pacific slope, be really 
distinct from that of the Atlantic, is yet to be finally ascertained by the examination of more 
specimens than are now accessible to the student. 

LUTRA CANADENSIS, Sab. 

American Otter. 

Lutra canadensis, Jos. SABINE, Zoo!. App. Frankl. Jour., 1823, f53. 
F. Cuv. Diet. des Sc. Nat. XXVII, 1823, 242. 

GRIFFITHs' Cuv. V, 1827,.130. 
RICH. F. B. Am. 1, 1829, 57. 
FisCHER, Syn. 1829, 225. 
PR. MAXIM. Reise in das innere Nord Am. I, 1839, 211. 
DEKAY, N.Y. Zoo!. I, 1842, 39; pl. iii, f. 1; pl. xxxiii, f. 1, 2, 3. (Skull.) 
Aun. & BAcH. N. A. Quad. 11, 1851, 2; pl. li. 

GIEBEL, Siiugt. 1855, 789. 

Lulra lataxina, F. Cuv. Diet. des Sc. Nat. XXVII, 1823, 242.-lB. Suppl. Buff. I, Mammif. 1831, 203. 
FisCHER, Synopsis, 1829. 

Lutra brasiliensis, HARLAN, F. Am. 1825, 72. 
GoDMAN, Am. N . H. I, 1831, 222. 

Lutra hudsonica, F. Cuv. Suppl. Buffon, I, Mammif. 1831, 194. 
Lutra vulgaris, var. canadensis, WAGNER, Suppl. Schreb. II, 1841, 256. 

" Lataxina mollis, GRAY". 1 

Lut?·a canadensis, var. Lataxina mollis, GRAY, And. & Bach. N. A. Quad. III, 1853, 97; pl. cxxii. 

' 
SP. CR.-Length about 4! feet. Muzzle longer than wide, sending down a naked .point along the median line of the upper 

lip anteriorly. Under surf;ces of the feet so covered with hair towards the circumference as completely to isolato the naked 

pads of the tips. A hairy strip extending forward from beneath the carpus on the palm. Color above, liver brown, barely 
lighter beneath; inferior surface and sides of head and neck dirty whitish. 

General form musteline. Head broad and blunt, neck long. Body depressed, low; legs 
short. Tail long, tapering, much depressed, about three-fifths as long as the head and body. 

The naked muzzle is quite large, its posterior outline running up into the forehead, so as to 
be as long, or rather longer than broad; this outline is decidedly 1\ -shaped, the acute angle 
behind ; the lines are not quite straight, but slightly sigmoid. The anterior outline of the 

1 I have not been able to find this quotation. 
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muzzle is gently Seipi-QircJ.Il~r,. and .anteriorly .sen,ds down a n,a.rro~ point, . dividing the ~air 
of the lip over. aQout one-sixth of its length. The nostrils are iarge and open, their posterior 
line exte_nding nQ.t beyond the centre ofthe nake,d IIlUfile. · . 

The whiskers are arranged in IHimero~s rows, th~ precise number not being determinable in 
the dry skins examined by m~. There. is a ,clnnip, of three or .four st.iff bristles over the eye, a 
rather larger number . behind ,the .ey~, several behind the angle of the mouth, and some scattered 
under the ·chin . . The eyes ~revery small, the orbits- not exceedinghalf an inch in ·l-ength. 
The ear is small, tapering, but rounded at t:Ire ·tip, rather higher than wide; (a little more than 
half .an inch.)., The eye is considerably in'.advance ·of .the median poin,t between the ear and·tip 
of mur.zle. . 
· The feet ari broad a~d. web be~ to .~. pQi~t ·~pposite the root oft he cl~ws, the greater portio~\ 9f 
the terminal naked pads.. bein:g free, In the fore feet the pa.lms or under surfaces are entirely 
hairy,, excepting the C(lD,tra~ basa,( portiop.,-wlt_icbjs naked and papillose j 'there is,h,owever, a 
small peninsula of hair extending forward in this naked space-from •below the carpal joint. 
The pads at the ends of the toe~ are :nak:e!I, bu,t they are entirely cut ofr from the naked ce~trai 
por~ion by tbe hairy 'area, - The fiQge:r:s, whe;n spread out, h:ave their tips nearJy iti the circum ... 
ference . of a ~e!Ili-circle described from th,e.celitre of, tbe palm as a centre, the central one rather 
longer. When laid -side bi side, the third finger is longest, the fourth-and s~coiid successively 
a little shorter ; the first shorter than the fifth. 

The charact~l'istics of the hinQ_ f~et are .. inuch like those of the fore feet, theinside surfaces or 
soles are hairy over the ~embran~s, the centr_al basal portion. being naked. The naked pads 
are entirely_isolatedfr<trn the centra,l -bare spots by: the hair -on the membrane.· The extreme 
posterior portion of the heel is hairY· In the n~ked s~rface posteriorly are three small tuber:
cles. The tips ·of the cl~ws, when the foot i!l out~pr¢ad., are nearly in the circumference of 8. 
circle. When: the .toes .are close ·together the fourth cla~ .projects furthest, the t1ii1'd is but lit tie 

_ shorter; the second .rea~hes to thct ba~e of tpe third; that of the fifth falls short .(>f the base: of the 
fourth ; that of the .first'reac~es the penui.timate articulation-of the second toe. , 

The general color of the otiter fur in a W~sh,ington sp~cimen examined is a highly lustrous 
dark liver brown) but, little lighter · ~n th\'l belly. The under fur he~e is, however, deci4~diy 
lighter, which imparts ' this _ general ch~racter tothe pelage. On the sides of the head below 
the eyes, (including the lips,} and on the ohinJ extending along the throat to between the legs, 

-- ·, - . f _ ••• - ' 

the color is a dirty whitish, tinged :with · brown. The under fur generally is of a yellowish 
white, like raw silk, at the base, andlightliver brown at the tip, the latter color predominating 
on the back, the former on the belly ,and sides. The legs and upper surfaces of the tail are 
rather darker than else~he~e . . ' . . ' ' ·• . . .. .. . 

A skin of an otter from: Fort Wayne agrees essentially with that described above, except in 
having rather less hair on the under surf~ces 'ot the meliibJ,"ane of the f9re feet. 

A small otter (1877) fr<;mi Fort' Kea~neJis ~nitejilllilar inthe character of the' feet. There 
appears, however, to be a greater spac~b'etween the naked muffle and the edge of the lip; the 
width being rather grea.te~ th~n the· length~ The lower--outline of the mt1flle is straight; til'e 

upper quite acute, as described, ~ 

There has bee_n con!lide:tableJ-l!lcertainty in reference to the number of species of?tters in the 
interior of the United' States, and some naturalists have even insisted that there was but one, 
and that identical with theEuropean Lutra vulgaris. Of the incorrectness of this latter view, 
a comparison of specilr!_ens will at o:~:J.Ce convince the observer.. Whether we have two species 

24 L 
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east of the Rocky Mountains I am unprepared to say, the only specimens I have had an oppi>r• 
tunity of e~amining are aU referrible to the Lutra canadensi~ of authors ; what is the precise 
value of the L. lataxina of F. Cuvier, from Carolina, or of the L. mollis Of ~ray, from Hudson's 
Bay, I cannot now decide. 

The charaCter of Lutra lataxina :rests mainly, according to Cuvier, upon the straightness or 
even concavity of the superior outline of the skull, from occiput to the end of the nasal bones. 
I have noticed this character in a very old skull from Carlisle; younger specimens have this 
p:r<?file rather more convex. 

The correctness of the reference by 1lOil1e authors of a North ·:American i>tt(:)r -to the Lutra 
orasiliensis is readily disproved by a comparison of specimens. The most striking difference is 
seen in the muzzle, which in the latter species is e·ntirely hairy, except arou,nd the nosttils, 
instead of being naked, as in L. oanaden.c;is; · 

The differences between the American and European otters are very appreciable, both in 
the external form and the · skull. 

In Lut~J·a vulgari8the skull is less massive, more elongated, and narrower. ·The muzzle and 
interorbital spaces are much narrower. The width of the muzzle behind the lncisots is about 
equal to its length, measured from the anterior edge of the orbit to_ the an.terior ·end ofthe 
intermaxillaries, while in L. · canadensis the-width of the muzzle is considerably greater than its 
length. 

The most striking peculiarity of external form in the European species -is the :Small -size ofthe 
naked mu:ffie compared with th43 American. This) in a nearly grown skin, is only about four
tenths of an inch wide, and about as long, instead ofthe eight-tenths of the other. The under 
surfaces of the feet are . entirely naked, instead of having the · pads separated fram the toes by 
hair. The hair is composed almost entirely of under fur, the long hairs much .more scattered 
than in the other. The color has ,in it much more ofchestnut brown, like the southern mink or 

muskrat, and is not appreciably lighter beneath. This may, however, be a condition of age or. 
season. 

The otter of the Pacific slope of North America differs in some tangible points from that of 
the east, and has been described as Lutra calif~rnicus by Dr. J. ·E. Gray. 

Li.st of specimens. 
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LUTRA CALIFORNIOA, Gray. 

Californi,ll. O«~r. 

Lutra californica, J. E. GRAY, Charlesworth's Mag. Nat. Hist. I, 1837, 580. 

SP. CJ;!,7~1(I!gt~ abot~t four anq11: halffeet. Naked I!! UZzle wider than long; no nalte4 point sept dow!l from its anterior edge. 
Under surface_s ohll.the feet but little hairy; the naked terminal pad~ not isolated from the other bare portions by hair, except 
in the central digits of tho fore foot. Tne naked portion of the palm not ,invaded by hair from the carpal region. 

Col( r above,live:r brown, the long hairs with 1\g~.t!lrtips .; !lot appreciably lighter O!l the belly. Sid~ 1,1-nd under surface of 
head and the th:r;oat1 di~ty whil-e: · · . ·· · · 

In general form, as.far a.s can b~ ascertained fro:ridhe tanned skin, the otter collected by Dr. 
New berry resembles that fohnd in the e~stern· States. The muzzle is large and runs posteriorly 
into the forehead as an obtuse angle, .with the apex sHghtlytounded; anteriorly the outline is 
sub semi-circular,'and there is n() acute ~aked p_oint se~t down along the median. line. Thewidth 
of th~ muzzle slightly exceeds the length. The nostrils are slightly valvular, so ·as to be capable 
of being closed by thEl impending projection of the side of the muzzle; they extend posteriorly 
opposite the central point of" the naked muftle. The :whiskers are in· numerous rows, a.nd there 
are tufts of similar stiff bristles . over · and behind the eye, behind the angle of the mouth, and 
under the chin. The ears are very small, pointed, and higher than broad. 

The tail is long, tapering, and depressed. It is about three-fifths as long as head aud body 
together. The legs are short, the feetrather large and well palmated, In the hand~:~. the web 
extends as far as the buibs of the fingers. The greater portion of the inferior wu,rfa.C.e :or the 
palm is free from hair;· some isJ however, disi::ernibl~ between the outer fingers (:first ~nd :fifth) 
towards the exterior ()f the web, especially on that portion between adjoiniug fingers. The pads 
or balls at the .:ends of the :fingers are all naked, and the entire under surfac.e of t}le first and 
:fifth :fingers being bare, the pads of these :fingers are connected with the n~ked pal)_ll by a 
continuous naked space, instead of being isolated by hair, as in the three central ones. The 
fourth :finger is longest, the third little shorter; next theftfth; the sec.ond and then the first 
are considerably less, The claws are large and stout, a little shorter than. those on the hind 
feet. 

The hind feet are rather larger than the fore, but the proportions of · the fingers are almost 
precisely the · same. The membrane between the toes is also of nearly equal extent. The 
posterior third of the sole (from heel) is covered with hair, extending forwards into the naked 
portion in an acute angle. The anterior two'-thirds is entirely naked, except over that portion 
of the web which extends between the toes. The terminal balls are entirely naked, and are 
connected by a naked isthmus extending under the central line of the toes with the naked sole. 
This isthmus covers me>st of the under surface of the :first and :fifth toes, but is narrower in the 
others. There is a stiff fringe of bristly hairs along the ,exterior of the foot. 

ThE:l fur of this animal is of two kinds: one long and scattered, stiff and lustrous; the other 
very close, soft, dense, and silky, and ~lightly crimped. The predominant color is a dark 
chestnut, or rather light liver brown, not appreciablypaler on the belly. The long hairs are 
decidedly lighter at their tips, assuming more of the chestnut tinge. The sides of the head 
and throat below the level of'the eyes andears, the upper lip, the under parts of the head and 
throat) g'anerally, are of a dirty white, pur~st on the side of head and edge of upper lip. The 
legs and upper surfac~ of the. tail are rather darker than els,ewhere. 
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There is apparently a preponderance of the light tips to the long hairs along the middle of 
the back and on the sides of the tail. 

The concealed under fur is liver brown at the tip; that on the belly and sides being yellowish 
white at the base, the amount aDcd clearness of the white decreasing to the median line of the 
back. 

A comparison of this specimen with a very fine L. canadensis, killed in the Potomac river, 
near Washington, presents the following differences: 

The naked muzzle is decidedly shorter antero-posteriorly, the width remaining the same. 
Length of the naked portion is less than its width, instead of being greater, as in the L. 
canadensis. The angle of the posterior outline is consequently less acute and is shorter, not 
running so far back on the forehead. The septum 9f the nostrils is narrower, and there is no 
naked point running down from its middle line and partly bisecting the middle of the upper 
lip, as in L. canadensis. 

There is much less hair on the under surfaces of the feet. The peninsula of hair extending 
forward over the naked portion of the sole in L. canadensis is wanting entirely, and there is 
but little hair on the web between the :fingers. The first, fourth, and fifth :fingers are entirely 
naked under their middle line, instead of having the balls isolated by hair from the naked palm. 
A nearly similar condition prevails in the hind feet, except that there is no hair .on the middle 
line of the inferior surface of any of the toes. 

How far the characters thus adduced are sufficient to establish differences in species can only 
be determined by a comparison of more specimens. All the eastern skins of otters I have seen 
agree pretty well with the above description of L. canadensis, the hair on the under surface -of 
the feet being distinctly appreciable when the digits are .approximated, which is not the case in 
the California specimen. As a species has been insti·tuted by Gray, I shall adopt it, whatever 
hesitation I might feel at introducing a new name based on a single specimen. 

A comparison of the skull of the California otter with that of eastern specimens exhibits very 
close affinities, both being distinguished from the European L. vulgaris by common character
istics of great development of post orbital process of frontal bone, broad interorbital space, very 
broad and short muzzle, &c. 

List of specimens. 

- · --

Measurements. 
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1 191 2029 Cascade Mts., 0. l:lept., 1855 Lt. R. S. Williamson. Skin ___ 1i3.00 19.00 :Dr. s. s. New-
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miles south of 

the Columbia. 
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ENHYDR A, Fleming. 
_, 

) 
"Enkydra, · FLEMING, . Philos. Zoo!. II, 187." 

"Enydris,LICH'!', Darst~llung, &c. 

SP. CH,-Fore feet, fin•like in shape; anteriorly fo~r,lobed r the lobe next to the outer longest, with two claws above; ehhid 
toes becoming s_horler from ·. the fifth to the _nrst. 

. . 

The sea otter, the ~ole representative ()fthe genus as far as known, is an exceedingly remark;. 
able animal, with perhaps more resemblai:rce to a seal than, to the common otters. The/ head is 
short and very broad~ - the ni:>se obtuse:. with a naked mnffile, and .with three rows of stiff ho;ny 
bristles. The digits ofthe fore feet are very short and firmly bound up in a thickened membrane, 
which on the palmar surface is· naked' and granular. The hand is divided into four lobes~ 

representing the digits, excepting the third andJotn·th, which are bound together and bear two 
claws above. The hind feet ·have the outer toes the longest, the rest descending from the :fifth 
to :first~ the under surface· hmry; except nuder the balls of the toes The hind feet are directed 
much further backwa-rds .than in the ronimon otters, in this respect resembling the seals, except 
that in the latter the hind feet are crescentic in shape, owing to the middle toes being> shorter 
thari the lateraL 

The skull and teeth of the sea otter differ very appreciably from those of the true otters, and 
well substantiatA the generic separation of the two. . The first- small premolar of the upper jaw 
on either side is wanting, making the total number two]ess, or thirty-four in all. 

ENHYDRA MARINA. 

Sea Otter. 

"'Lutra marina, STELLER! Nov. Comm. ;I'eirop, II, 1751, 367; tab. xvi." 
ERXLEBEN, Syst.1777, 445 • 
. ScHREBER,. Siiugt. III, 1778, 465; pl. cxxviih 
DESMARE~T, Mam. I, 1820, 189. 

HARLAN, F. A. 1825, 72 . . 
. GoDMAN, Am. N .. H. I, 1831,228. 
WAGNER, in Wiegm. Archiv, 1836, II, 281. 

~· Enkydra·.marina, FLEMING, Phil. Zool. II.1822, Jt:j7." 
GRIFF. Cuv. V, l827, 132._ 
MARTIN, h. Zool. Soc. IV, 1836, 59. (Osteology.) 
Aun. & BAcH N. A. Quad. III, 1853, 170; pl. cxxxvii. 

Enydris marina, LICHT. Darst. Siiugt. 1827, 34; tab. xlix, 1. 
ER~AN, Reiseum die Welt .; tab. xi, xii. 

" WAGNER, Geiehrte Anzeige, I, 555." 
WAGNEil, Suppl. Schreb. n, 1841, 274. 

Latax marlna, LEssoN, Nouv. Tabl. R. A. 1842, 71 • 

.Mustela lutris, LINN. Syst. Nat. I, 1766_, 66. 
GM. Syst. Nat. I, 1788, 92. 

Pkoca lutris, PALLAS, Zoog. RosEo~As. I, 1831, 100. 
Lut.ra lutris, F. Cuv. Suppl. Buff. I, Mammif. 1831, 204. 
Enydris stelleri, (" Less. Man.") FISCHER, Syn. 1829, 229. 

En~drisgracilis, FisCHER, Syn.1829, 229. 
Sea olter, . PENNANT, Hi<t. Quad. 1781, No, 2:)0.-JB. Arctic Zool. 1. 

1784, 88. (Leverian Museum.) 



A single specimen of the sea. otter was obtained at Steilacoom by Dr. Suckley. It was, 
however, too imperfect to admit of any detailed description, the legs and tail being entirely 
wanting. The size considerably exceeds that of the land otters of North America. The naked 
muffie is larger and runs backwards, parting the hair on top of the snout, so as apparently to 
be longer than broad. The ears are even smaller than in the common otters. 

The long hairs of the sea otter are much more scattered and are longer than in the land otters. 
The under and inner fur is also Ion ger and softer, though the, chara.cter is much the same.. The 
long hairs are mostly black, with the terminal portion dull brownish yellqw, this predominating 
on the sides, The under f~r is light hrowni!lh gra,y a,t_the base, becoming purplJ.~h bN;Wn to 
the tip. The entire head is of a light brownish yellow. 

, The se.a otter i.s a.n inhapitant of th~ }?acific coast jn both hemispheres~OJl tb;e Amel'ic.l,l.u sid.e 
eJr;tendipg a.s far south, at least, as Mo.nterey. Formerly very abun.da,nt, they are n,ow becoming 
more and more rare, owing t.o the war of extermina~ion c.arried on against them on ac.co]lnt of 
the value of their fur. This is. n.ot so highly prized llcOW as formerly, b~tis su:fJicieqtly eought 
after to make the pursuit of the fur, still found otJ. the coa.sts of California and Ore gop, remune.;. 
rative. According to Meare, the young have th(:) :fin.e -f~r completely overlaid by white haire; 
which, with increasing a.g.~, fall out, leaving a short blackish f]lr. When fully adult thi!'l is jet 

_black and very fine and lu,stro]ls, usually with. a. few white hairs interspersed. Ill extreme agc:l 
the fur changes to a dark brown, and is then of less yalue. The skins of the malef! a.re IIlOre 
valued than those of the females, on account ofthe velvet-like textu.r~;J .oftbe fur . . 

· ·.\ 

SuB-FAMILY MELINAE. 

Upper posterior tubercular molar very large; quadrate or triangular. Upper sectorial tooth with a large internal central 

tubercle. Cheek teeth in both jaws unequal in number. Feet usu.ally with naked soles; fore claws very long, compressed, and 
fossorial. 

The present group embraces but ·a limitedn~mber of g~n(lra,, each, w~th one exception, having 
very few species. They are distributed through all parts of the world, although America pos
sesses by far the larges1i.;lum ber in its numerous species of skunks. 

The genera recognized at the pre!!en.t time as belongi11g h~re are_;__Meles, Taxidea, Mydaus, 
Arotonyx, Mephiti..'l, and Helictis. JJfeles ha.s one European-representative, the common badger; 
Mydaus, Arotonyx, and Helictis belong to southern Asia; while q•axidea and Mephitis, with its 
subdivisions, are peculiar to A1Ileri9a-th.~ former ~en.us embracing the badger of the west, the 
latter the skunks. 
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MEPHITIS, ·ou vier. 

Mephitis, CuviER, " Le~tons d 'Anat. l, 1800." 

Body elongated ; nose pointed ; feet fossorial, the anterior ·chiws longest, soles usually naked; tail long, bushy; upper pos
terior molar very large and-nearly squ:are.- Color Mack, with ·white markings. 

In the above diagnosis are indica~ed enough of the peculiarities of this genus to separate it 
from its allies ; there are, howev-er, ma/n.y other points to be referred to in au:ythin.g like a full 
statement of its distinguishing features. That by which the skunks are best known., namely, 
the ineffably offensive odcit of -the -s·e-cretion of th~ anal gland:s is shared, though in a . less 
degree, by nearly all the Mustelidae. 

The body of the skunks is considerably more slender than in the badgers, their nearest allies, 
and the long and densely hai_red tai), with the preval~nt black color, varied by white stripes or 
spots on the upper parts, in addition, readily distinguish them. The caudal hairs are very 
thick, weak, and brittle, with somewhat the texture 6f antelope or deer hair; their attachment 
to the skin-is very slight, especially those at the terminal portion. The tip of the tail is some
times occupied by a rather slender tuft of hairs, inserted in the midst of the more bushy termi
nation, and appearing to h~ve but little .connexion with it. 

The head is quite small in proportion to the body, pointed, with a naked, acute, and pro
jecting nose ; the eyes are small and piercing, the ears short .and. rounded. The feet are short, 
each with five closely united toes, with l9ng Claws; the anterior longest, sharp, compressed, 
and not much curved; eminently fossorial. The palms are naked ; the soles are naked, except 
about on the posterior third from-the heel; which is hairy; in- one species, (M. mesomelas,) the 
entire sole is,however, hairy. 

These animals usuaily-walk on the greater part of the soles, with the back ~uch curved, the
tail erect. They are strictly nocturnal; the food consists chiefly of animal substances. 

The offensive liquid of the skunks, the' fretid smell of which has passed into a proverb, is 
secreted by two glands which empty directly into the rectum, and are enveloped in a thick mus·
cular membrane, the contraction of which causes the ejection of the fluid to a considerable 
distance. This, when first discharged, is said to be quite phosphorescent at night. A very 
slight degree of irritation is sufficient to cause the emission of the liquid, which, it is said, 
:inay, however, be restrained by ho,lding the animal up by the tail. 

The dental formula ,of most species of .Mep(l,itis, is similar to that of Putorius, viz: incisors 
3-o • 1- 1 l 3- 3 1 1-1 16 34 I th b Th. h 
3 _3 , canmes l-P premo ars 3-3 , mo ars 2-2 = 18 = . n e su -genus wsmus, owever, 
one upper anterior premolar is wanting, reducing the number to 32. The genus may at once 
be readily distinguished from the weasels by the large size of the posterior upper molar, which 
is nearly square, quadrituberculate, as broad as long, and as long or longer than the 'sectorial 
tooth anterior to it~ The internal tubercle of this tooth is very greatly devoloped, so that the 
crown is triangular. The lower sectorial molar (first true molar) has almost lost this carnivo
rous character, owing to the developm~ent of tubercles, three on the inner border, two on the 
outer, and one behind. 

There appear to be two very well marked divisions, as established by Lichtenstein, in the 
following diagnoses : 

Thiosmus.-Upper incisors linear, the outer stronger ~nd longer than the intermediate ones; 
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the lower equal, with a longitudinal groove in the posterior face. Upper molars, three on either 
side; lower, :five, the anterior sometimes deciduous. The naked muzzle depressed, produced, 
with the nostrils entirely inferior. Soles broad, naked. Tail moderate. 

Mephiti.s.-Upp-er incisors nearly equal, the outer but little the stouter. Upper molars, four 
on each side; lower, :five, the anterior never deciduous. Snout prominent, not depressed; nos
trils lateral. Soles rather narrow, partially or entirely hairy. 

All the North American species belong to the last division, excepting the Mephitis mesoleuca, 

which is a Thiosmus. 1 

The species of these two divisions of Mephitis are confined-to America, and e:x;tend through 
both halves of the continent ; several of them are peculiar to Mexico. Of Thiosmus, two species 
are Mexican, one of them extending into the United States; all the ·rest are South America_n, 
where the restricted Mephitis does not occur. 

MEPHITIS ('tHIOSMUS) MESOLEUCA. 

White-Backed Skunk • 

.Mephilirmesoleuca, LICHTENSTEIN, Darstell. neuer Siiugt. -1827,34; tab.xliv.f. 2.-IB. Abh. ,:K. Akad. Ber).Jor 
1836, 1838, 271; tab. i, f. 1. (Skull.) 

WAGNER, Suppl. Schreb. II, 1841, 192;-b. in plates of Sch~eber's Siiugt. IV, cxxi, A. 

ScHJNZ. Syn. Mam. I, 1844, 319. 
Atin. & BAcH. N.A. Quad. II, 1~851, 18; pl. !iii . 

.Mephitis nasuta, BENN. Pr. Zoo). Soc. I, March, 1833, 39. 
FRASER, Zoologia Typica, No.4. Plate. 

Thiosmus nasuta, LEss. Nouv. Tableau R. Anirn. 1842, 66. 

SP. CH.-A.broad, uninterrupted band of white, beginning abruptly at the nape as a· transverse straight line, and occupying 

the entire ba•!k to the tail, which also is entirely white. 

A single specimen of this species was collected by Captain Pope, in Western Texas. - It is, 
however, in very poor condition, and does not furnish materials for an accurate description, . 
owing to the loss of the hind feet, &c. 

The muzzle of this animal is elongated and much depressed ; naked for nearly an irich from 
the end above, and half as much below-the hair extending a little further than this on the 
sides. The nostrils are entirely inferior, not _visible from above, or laterally. · · 

The upper lateral incisors are rather larger and longer than the central. The lower incis1ors 
with a furrow on their posterior side. According to Lichtenstein, there are but three upper 
molars i in the skull (1886) before me, :P,owever, a fourth is visible, UE)JCt to the canines, but it 
is very small and rudimentary. 

The body of this species, as in nearly all the others, is black, with the exception of the white 
dorsal stripe. This begins on the middle of the crown, in a _transverse straight line of an inch 
in width, widens rapidly, so as on the middle of the back to occupy fully half the entire circum
ference, contracts again to the base of the tail, where it is about two or three inches wide, an:d 
then passes into the tail, which is entirely white throughout. There is .rio black enclosed jri_ 

·the white of the back, this color being continuous throughout. 
This species is similar, in some respects, to Mephitis leuconota of Lichtenstein; this is, how.., 

1 J. E. Gray, in Charlesworth's Magazine of Natural History, I, 1837,581, establishes two genera-Conepatus and .Marput~us
the latter of which, to some extent; covers the ground of Thiosmus, and: anticipates it in point of date ; though objactfonil.l>l'e 'in 
some respects, a strict regard for the Jaw of priority may ~attse it to be retained. -



ever, much larger (almost equal in size to a fox); the tail is longer, and -instead of being 
entirely white, is of this color only on the top and the terminal half; the stripe, too) begins as an 
acute an~le on the vertex, instead of being deCidedly truncate. Length, 17 inches; tail about 12. 

This species was first described by Lichtenstein from a specimen caught near Chico, in Mexico, 
and subs~quently (?)a new name was given by Beimett to one from Lower California. 

Not much information is on record as to the -geographical di~tribution of this species. I have 
seen but one specimen-that collected by Captain Pope on the Staked Plains. It is sa.i'd by 
Audubon and Bachman to be quite common in Texas. There is no indication of its qccurrence 
in Upper California. -

I 
Catalogue Corresponding 
number. No. of skull. 

790 1886 

List of specimens. 

Locality. Whence obtained. 

~ 

Western 'liexas ·----------------- ~ - Captain J . Pope, U. S . .A. •. ______ 

MEPHITIS VARlANS, Gray. 

iexas skunk • 

Nature of specimen. 

Skin .• ~ __ •• __ • __ -

.ltltphilis varians,J. E. Gur, Charlesworth's Mag. N. H.J, Oct.l837, 581. 

.Mtphiiis macroura, Aim. & BACH. N. A. Quad. III, 1853, li; pl. eli~ (Not of Lichtenstein.) 

SP. Cn.-Tail full, bushy, but attenuated and pointed towardsthe end, where the hairs ar!J very long. Vertebr~ ~I~ne a~ 
long as the 6ociy. dolor black; a nar+o~ ~ii'ito froiit~i line: A white nilcirai p~t~ii·, liro~d and truricateii U:itterloily, and 
extending betweilrt the ea~s; then pas8lrig backwards, na'd·owinjf ii.Iittle to bet\veen the shoulders, when it bll'urcate~ narro,;.ly, 
the branches passing along the sides to the hind legs ; another ()arrow white stripe on either side commences within the termin.a~ 

tion of these and runs out on ihe posterior half ofthetail . . Th~ tall bla~k, the halrs white on the bas~! h~lf; there is a ~atch 
on the middle of the tali, hii{\re~iir; whe~~ the h8.irs are white t~ th~ end. 

Length to root of tail, 15 inches, Vehebfie~ 15~ Terminai hairs, S'i· 
. . 

For a more detailed account' of this skm:ik I would refer to the Report of the Zooi6gy of t~e 
United States and Mexican Boundary Survey; no !'lpecime:tis were collected by any of the Pacific 
Railroad surveying parties. . . 

This species was first described by Gray, as quoted above, and .erroiieously referrcdby Audu
bon and Bachman to the M·. rliacroura of Lichtenstein, which is a very differeritspecles .. ,. It is 
found throughout Texas·, and is said to be very abundant .. Its northern and southern' ra~ge are 
not ascertain~d, arid it is not known as ali inhabitdiit of California; · 

List of specimens. 

Catalog' e Correspond' g Age & 
number. No. of skull. sex. 

Locality. When 
collected~ 

Whence obtained. Original Nature of 
number. specimen. 

709 

237' 

2381 

1272 

233 2 

1113 

1192 

Q Monterey, Mex·---·----- - ----------- Lt. D. N. Couch_ ____ 218 Skin. _____ _ 

o Matamoras, Mex· ---- ·~--- ---------- - - ______ do ____________ --- - ------ Kitten-----

o ------"-d<'>-------------- ----------- - ______ do ____________ ---------- ••• do ______ _ 

Mier, '!\'lidi:s. _____ ------ April, 1852 Major w. H. Emory .• ---------- Skin .•••••• 

---- _ _ Eagl!r Pass, Texas _------ Sept; 1, 1833 ---- •• do.-------- - -- --- ---~- -- - •• do •••• ---

1 Collect.ed by Dr. Berlandier. 2 Collected by Arthur Schott. 

25 L 
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MEPHITIS OCOIDENTALIS, Baird.· 

California Skunk. 

!.Mephitis mesomelas, ST. HILA;RE, Voy. de Ia Venus, ZtJo!ogie, I, 1855, 133; plate. 

SP. CH.-Size of a cat. Tail vertebrre two-thirds the length of head and body. Bony palate with small narrow emargination 
in the middle of its posterior edge. Color black, with a white nuchal patch, bifurcating behind and reaching to the tail, which 

is entirely black. 

Judging from the skull this animal must have been of very large size, considerably exceeding 
the average of North American specimens. The nose is large and broad, the hairs come on the 
upper side to within about a quarter of an inch of the end, the nos.trils, however, are terminal 
and entirely lateral. The feet are very large and broad, considerably exceeding corresponding 
specimens of the common eastern species. The soles are hairy on their posterior third. The 
tail appears to be about equal in length to the head and body. 

The color, as in most skuniks, is bhwk i there is a narrow line of white on the forehead 
between the eyes; a nuch.al p&tch oommenoes ba.ck of ~he ears and extends to the shoulders, 
then bifurcates into two n~urow li 'D'M, bich extend along theside of the back, diverging most 
in its middle portion, .and app:roxi•afii ng towards the base of the tail, opposite which it abruptly 
ceases-the two an inch 'or more apa:rt. The ext·erior of the tail is entirely black ; the bases of 
all the . hairs are white, ill;h]s ·ool.o:r re:a.ehing nearer to the end of the hairs along the median 
portion. A few scattered. ha.irs:) entire~y white, are seen here and there, but they are not at all 
prominent. . . 

This species bears a close resemblance to the Mephitis varians, but is considerably stouter 
and thicker, with stronger and broader feet. The tail is much shorter, entirely black externally, 
instead of being invaded in its middle portion by white. The skulls are quite different. M. 
chinga has a much broader nuchal patch, a less continuous lateral stripe, a shorter tail, with a 
white tip, not black; it is also without the notch in the bony palate. 

This appears to be the animal that is figured in the Voyage de la Venus as the Mephitis meso

melas of Lichtenstein. This cannot be the name, however, as the mesomelas is characterized 
among all the skunks by the densely pilose soles, a feature wanting in the present specimen. 
The description in the Voyage de la Venus makes no mention of the character of the soles. 

The skull of the California skunk, three of which are before me, has a peculiarity I have seen 
in no others. The posterior margin of the palate is concave in its outline, with a decided emar
gination in the middle line, reaching nearly to the posterior edge of the last molar. In all 
others this outline is. either transverse, or the palate extends further backwards in its middle 
line than on the sides, making a cordate outline. 

Measurements." 

Tail to end of- Length of- Skull. 
Current Locality. Nose to 
number. tail. 

Verteb. Hairs. Fore feet, na- Hind feet. Length. Width. 
ked portion. 

1944 Petaluma, Cal-------- 19.25 12.25 16.00 2.20 3.00 3.36 2.06 
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List of specimens. 

Catalogue Corresponding Locq.lity. Whence obtained. Nature of specimen. 
numbers. No of skull. 

1944 

2031 

2434 

2617 

Santa Clara, CaL •••• , ••••• __ •••••• Dr. J. G. Cooper •••• _______ •••• Skull __ .. __ ..... . 

Petaluma, CaL ................... , E. Samuels ....................... do ............ . 

• - •••• do .................. . -- •••••• _ •••• do ........ _.----........ Skin ...... ____ .. .. 

• •• • .. • --. ... .. • • • .. • • .. Fort Steilacoom, 'N. T . ... _____ ...... Dr. G. Buckley ............. _ ..... do ............ . 

MEPHITIS . MEPHITICA. 

Skunk. 

Vit1erra mephitica, SHAW, Museum Leverianum, 1792, 172; plate.-Is. Gen. Zool. I, 1800, 390. 
Mephitis chinga, TIEDEMANN, Zoo!. I, 1808, 362. (In part.) 

LiciiT. Darst. Siiugt.I827-34; plate xlv, f. 1.-Is. Ueber .Mephitis, Abh. Akad:Wiss, Berl. for 

1836, (183~,) 280. 
MAxiM. Reise Nord. Amer. I, 1839, 250. 
WAGNER, Suppl. Schreb. II, 1841, 198. 
Aun. & BAc~. N. A. Quad. I, 1849, 317; pl. xlii. 
GIEBEL, Siiugt. 1855, 766. 

Mustela (JI<lephitis) americana, DEsM. Mamm. I, 1820, 186. 
Mephitis americana, Jos. SABINE, Zool. App. Franklin's .Tourney, 1823, 653 . 

HARLAN, Fauna Americana, 1825, 70. 
DouGHTY's Cab. N. H. II, 1832, 193; pl. xvii. 
DEKAY, N.Y. Zool. I, 1842, 29; pl. xii, f. I. 

Mephitis americana var. hudsonica, RicH. F. B. A. I, 1829,.55. 

Ckincha ameri.cima, LEs!ioN, Nouv. Tabl. R. A.1842, 67 . 
.Mephitis chinche, (Tied.) FJsCH:ER, Syn. 1829, 160, (in part.) 

Le chinche, ST. HIL. & Cuv. Hist. des Mammif. II, 1819; plate. (Louisiana) 

Sp, CH.-Soles naked, except on the posterior third. Tail vertebrm half the length of head and body, with hairs considerably 

less. Color black; a. narrow frontal line; a. broad triangular. nuchal patch, continuous, with a. narrow line on either.side of the . 
back, nearly to the tail, a.nd a. tuft at the end of the tail, white. The dorsal stripes sometimes broader; ~ometimes wanting, as 

also the nuchal patch. 

This species varies considerably in its markings, though individuals from the same locality 
are usually quite similar. In a series of five specimens from Middleboro', Massachusetts, the 
prevailing color is, of course, black. There is a narrow white line on the forehead. Just back 
of the ears, on the nape, commences a broad triangular patch oi yellowish white, the base 
ante~iorly a transverse straight line of about two inches in width, and the length ~bout one-half 
greater. On the upper part of tho neck, confluent with this patch, commence two narrow lines 
of white, one on each si9.e, which run parallel to each other for a few inches, then diverge rapidly 
and cease abruptly a little beyond the middle of the body. The tail is black, with a narrow t~ft 
of white in the extreme tip; all the caudal hairs are white at the base. There is also a .small 
tuft of white hairs on each side of the tail near the base. One specimen lacks the terminal 
white tuft, but .this appears to have been lost or not grown out. In those possessing it the 
white hairs project many inches beyond the end of the black ones, and are of a different texture. 

A skin from Washington city is black, with the frontal narrow white line, and a crescentic 
white patch on each side of the head, behind the ear ; no nuchal patch whatever; there is a 



}96 U. S. P. R· R. E~P. AND. ~.:U:Jlf]j:YS-ZOOLO,GY-QEN~RAL REPORT, 

distinct terminal tuft of white. Another skin from Louisiana is similar, but lacks the terminal 
tuft. Wherever there is a whi~e tuft in specimens, it is constituted by hairs about six inches 
long springing from the end of the vertebrre, the longest black hairs in the same region being 
only half this length. 

I have never seen a sknnk having so much white on the back as figured by Lichtenstein, 
though this may be a common variety. The Middleboro' specimens mentioned above, and still 
more the western ones, 206 and 1864, agree pretty well in markiQgs with the Mephitis 

mesomelas of Lichtenstein) but are totally distinct in lacking the hairy sole. 

Measurements. 

Tail to end of- Skull. 
Current Locality. Nose to Hind foot. 
number. t~ii. 

Verteb. Hairs. Length. Width. 

1069 Middleboro', Mass •• ------ - -------- 16.50 8.00 13.00 2.00 ............... ... .. .. .. ................... 

1068 _- - ·-- ___ -.do.----_------_--------- 19.00 9.25 14.25 2.50 2.90 1. 81 

A specimen collected by Dr. Suckley, on the Bois des Sioux, Minnesota) is of very large size, 
exceeding in bulk quite a large cat. The head, as usual, is small in proportion to the body. 
The ears are distinct and quite conspicuous; less so, however, than in the weasels. They are 
thinly coated, on both sides, with short hairs. The feet are large. The.front claws are consid
erably larger than the hinder ones ; the central three about equal, but the third projecting 
furthest on account of the longer toe; the fifth smaller, reachii-1g to the middle of the fourth; 
the first smallest, extendingto the base of the second. The entire palms and soles are naked 
throughout, the skin roughened and horny. 

The tail is bushy and full but rather short, the vertebrre scarcely half the h~ad and body. 
The hairs on the tail are long, full, and bristly, measuring in places seven inches in length. 
On the body there is a basal coat of C0arse woolly fur with longer hairs interspersed. 

The body generally is of a rather lustrous brownish black. There is a narrow median white 
line on the top of the head extending to the occiput. On the nape begins a rather qroad stripe 
of white which bifurcates at an acute angle over the shoulders, and passing along tlw upper 
part of the sides extends a .short distance on the sides of the tail where it disavpears; between 
the white stripes the black of back and tail are continuous. The rest of th.e tail appears black;, 
but many ~f the hairs a~e .seen to be grayi~h for most of their length from the base. . .. . , ' 

This specimen is much larger than the averag~ of common skunks, measuring twent]'-OU~ . 
inches to the root of the tail; the vertebrre ofwhich are nine; its . sk;ull is. mqch larg()I: th,a.~. 
that of any eastern specimen I have seen. The fur is thin:p.er and rather so~r, though this 
may be the effect of season. The ears are larger. Although the . skulls of the skunks vary 
little, yet there are here certain characters distinguishing the westernspecimens from the ea,_ster)\1. 
Thus with the same breadth between the zygomata the craniumis narrower a.n.d tapers more 
acutely behind. The last two upper molars are considerably larger in propo;tion, and the 
penultimate one has the outer side of its cross section longer. A similar difference of size is dis._ 
cernible in the lower jaw. I have had no opportunity to examine skins illustrating the western 
form except the one referred to, and one recently received, 1864, agreeing with it in color. 

The common American skunk possesses a very wide range, and is especially . abundlil!llt. 
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throughout th~ No:rth~:r:o,, MiddlE:l, ~tnd Ce:o,tra.l ·&tates. Should the "Upper Missom~ specit;aent:J be 
the sai!le, its distributio:o, will be still wid~r. The !!pecimen from Louisiana, besides the pepu
liarity of color, differs from the northern ones before me in a narrower and mol'e tapering li!kull 
anteriorly, and m,~ty indicate a different speciefl in the southwest. 

From the very grea:t simila.rity ~f the differeut speGies of American skunks, it becomes a 
matter of rn.uoh difliculty to s~tH,<;l their synonpmy. The common speoies of east~rn North 
Am,erica, by. II).~ny of the ead~er ·authon!l, has been mixed up and entirely confounded with 
those from South Am~dca. of an entirelY distinct genus, (Thios'III/!J,s.) For this reason it becomes 
impossible to quote the Viv~r:~a, w~phitis of Erxleb~n, Schreber, Gmelin, and other authors. 

Fqr along tinw the nair!e of JJ{ephitis chingq,, I!.IJ imposed by Tiedemann, was supposed to be 
the fil'st name r~st;ricte.d to our COJ;Illl),On skull~· That of Viverra mephiti:ca, given several 
yef!,rs before, however, seems to J>e, ei).title.<l to r!'!pJ,ace it, the generic and specifi,c names being 
sufficiently <listinot, an<! th~ allitera#on uQt more objectionabll:l tha,n in many.other fully accepted 
species, as Mus musculus, &c. 

Catalog' e Correspond' g 
number. No. of skull. 

Locality. When 
collected. 

Whence o b.tltined. Original N ature.of Collected· by
number. specim'il 

1068 2047 Middleboro', Mass ••••• Dec. 17, '55 J. W. P. Jenks • ••• -------- Skin-------------------

1069 ----•.------- •••••• do------·------- D.e.c. 5, 1855 .•••••• do •••.••••••• -------- •• do .•••• ----------------
1070 ••.•••••••••••••• _.do ••• _ ••••.• _ • • •• Dec. 3, 1855 ••.•••.• do .•••••••••••••••••••• do ••••••••••••••• ~ ___ • 

1071 •••• --- • •••••••••• do,. •• ,. •- ••••••• • Nov. 2,01 '55· •••••• do •••••• -- •• • ••••• -- •• do • • .• -- •• • __ • __ •••• __ 

1426 2292 •••••• do-~. ------------ Sprin~,l856 •••.••• do •••••••••••••••• ••• do •••• - - · - ---------- ~ . 

81 

292 

? 206 

? 1864 

1177 

Wa~hing,t.on, D. C ...... -.... ,. _ ••.•.•••• -.- •••.• _. __ ••••• , ••••••••••••• do • ••• -- .•••••••• _ ••••• 

Caloasieu, La . ••••••••• ------·----• G. Wiirdemann . ••• -------- -------- --- - -------.----
Bois.de Sioux, Neb---- 185~ Gov. I. I. Stevens. 3 •• do •••• Dr. Geo. S~ckley. 

Heart river, Neb----·-- Se)ilt. 21, '56 Lt. G. K. Warren •• --·-·--- •• do • ••• Dr. F. V. Hayden. 

MEPHITIS BICOLQR. 

.Mephitis bicolor, J. E. GRAY, Charlesworth's Mag. N.H. I, 1837, 581. 

.Mephiti porilla, LwHrENs:i,'EIN, Ueber Mephitis, Abh. Akad: Wiss. Berlin,. for 1836, (1838)}281- 'i'-tab. ii, f. 2. (Not of 

D.a~~~«lnPpge~ ,n,l;l.uer.,~aqgt. ; ta~, ~lvjii, £ 2, w!J.ic)l,,rllpJ:e~en~s ~he A(rjc~ alliWaJ:•) 

WAG~Eil1Su.pp),. Sch~!lbllf Il,. 18{1~ 1~9 ; t,a.b,. cxxij.i,. -
Aun. & BAcH: &. Am. Qua~. IJI, 1854, 276, (not figure~.) . 

7 7 .Mephitis interrupta, RAFINESQUE 1 Ann~l~ ~f Nature, 3, 4. . 

FisCHER, Synop~is, 1829, 162_, 
? .Mephitis inlerrupta, LICHSTENTEJN, Ueber Mephitis, Abh. Akad. Wiss. Berlin, for 1836, (1838,). 283,.; ta,b. iir;f; 1. 
"Le zorille, BuFF oN, Hist. Na,t. Xlll, 1765_, 302; tab. xli .. " - (Fide LicHrJilNSTEJN.) ' 

SP. CH.-Smallest of Nor,th American species.. Tail ve.r,tebrre, less than half the body ; with the hairs:not much mor!l than half.· 
Black, with broad w.hite patch on forehe!J,d, and crescent befor,e each ear ; flu r parallel dorsal stripes interrupted and broken 
behind ; a shorter stripe on side .of belly, running into a posterior transverse cres.cent, which are white. Tail black throughout, 

to base of hairs, except a pure white pencil at the end. 

This diminutive specie·s, the smalle§t of the American skunks, is eminently conspicuous for 
the great _bea;uty ofits JA!lJkings. InJengtp.. is .do,es not exceed:an.ermine,.w:easel, though of pro-
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· portionally stouter body. The ·nose is rather long and acute, the nostrils truly lateral, and 
only visible from the side. The feet are much as in the common M. chinga. The tail vertebrre 
are about half the length of the head and body ; the entire tail rather less than these. 

The body is black, with a subquadrate white patch one-half longer than broad on the crown. 
A crescent encircles the anterior base of the ear. There are four parallel longitudinal stripes 
on the body ; two narrow ones starting at the occiput, separated by an interval of half an inch, 
and two others, one oii either side, broader and confluent with the lower edge of the crescent of 
the face, extending along the middle of the sides ; another stripe on each side begins on the 
side of the belly, behind the axillae. These six stripes are continuous to beyond the middle of 
the body ; they are then interrupted, to reappear in a series of four spots or blotches, these 
opposite each other, sometimes confluent so as to form transverse bands of white on the flanks, , 
especially the anterior ones, into which the lowest lateral stripes run. The hairs of the tail are 
entirely black, except the terminal tuft of much longer hairs, which are, throughout, white, 
and appear to occupy the terminal half of the tail. 

A skull of, probably, this species, from California, indicates a larger specimen than the above. 
I give the dimensions of this, in connexion with those of two ·smalleF ones from. Texas, probably 
of the same species, and of about the size of that in the skin just described. 

Measurements. 

Length. Width across zygomata. Width across base of skull. 
Current Locality. 
number. ~ -

Inches. 100tbs. Inches. 100tbs. Inches. 100tbs. 

2118 California __ _________ _ --- _______ 2.40 100 I. 49 • 63 1. 30 . 54 

1621 Texas- ------------------------- I. 96 100 1.25 .64 I. 05 • 54 

1622 ___ do------------------------ - - 2. 01 100 ................... ---------- ------------ . 50 

The questiou as to the proper name of this species is somewhat difficult to settle. Two species 
are described in J:ichtenstein's Monograph, in the Berlin Transactions, quoted above: one, the 
reproduction of the M. interrupta, of Rafinesque, based on a specimen in the Berlin Museum, 
said to have been brought by Koch from the upper Missouri; the other, theM. zorilla, (n. s.,) 
referred to the zorille of Bu:ffon, Hist. Nat. XIII, 1'765, tab. xli, brought from New California 
by Deppe. I can scarcely realize any difference between the two beyond the smaller size and a 
white tuft in the tail of the latter, which, however., is probably caducous, as in the common 
species. The Texas animal might readily have been found in Louisiana, as quoted by Rafinesq ue. 
I do not feel sure, however, that the description of Rafinesque, like most of his species, is not a 
.mere figment of his imagination, especially in the discrepancy between it and the subject of 
Lichtenstein's article. 

The Mephitis bicolor of Gray, though rather larger than Lichtenstein's specimen, clearly 
covers the same ground with M. zorilla, and if ident ical, will take precedence in point of date. 
Lichtenstein's name, at any rate, would be inadmissible as previously affixed by Fischer to a 
South American species. The Mephitis zorilla of Lichtenstein' s Darstellu1;1gen belongs to the · 
African specie's. 

For the present, then, or until more material is collected from California and Texas, it will be 
well to hold Rafinesque's name in abeyance and to adopt that of Gray. Should the smaller ·· 



~I.A.MMALS-MELIN AE-MEPHITIS MESOMELAS. 199 

species, or that.corresponding to the M. zorilla, be distinct, it will probably be necessary to im
pose a new name upon it, that of Lichtenstein being clearly inadmissible. 

"Measurements. 

Nose to- Tail to end of-
Current Locality. Length of 
number. hind foot. 

Occip. Tail. Verteb. Hairs. 

1188 Santa Clara, CaL _____ •• 2.50 11.00 4.00 7.50 1. 60 

Several skulls of a very small species of Mephitis :were collected by Mr. Clark at Indianola; 
but no skins saved. These, though perfectly adult, are scarcely larger than those of the common 
ermine weasel, P. noveboracensis, measuring but two inches in length. The skull is more 
pointed anteriorly than in other species of North American skunks ; the line of intersection of 
tangents to the upper canines and molars falling little more than half the length of the palate 
in advance of the incisors, instead of nearly the whole length of the palate, as in M. chinga. 
The last upper molar is narrower, longitudinally, than in this last mentioned species._ · 

Catalogue Corresponding 
number. No. of skull. 

List of specimens. 

Locality. Whence obtained. Nature of Collected by
specimen. 

1188 -------------- Santa Clara, CaL-------•-----· Dr. J. G. Cooper----~---·,- Skin ••..•• -·-·-----·-----
2118 ___ • __ •• do .••••••••••••••• __ •••••••••• do ••••••••• _...... Skull ••••• __ --. _ ••••• __ _ 

1621 

1622 

Indianola, Texas .• ------------- Col. J.D. Graham •••••••••. • • dO---=- J. H. Clark •••• 
-- ___ ._.do •• _._ ••• - •• ---- ••• -- •••• ---~do •• - •• __ •••••••••••• do. ___ ••• _.do;_ ••• __ .~ 

MEPHITIS MESOMELAS, Licht . 

.Mephitis mesomelas, LICHT. Darst. Siiugt. 1827-34; tab. lv, £ 2.-IB. Abh. Akad. Wiss. Berlin, for 1836, (1838,) 277• 

SP. CH.-Soles entirely covered with hair beneath. A narrow white line from the nose to the vertex, and a nuchal stripe, 
truncated anteriorly, divided behind into two, which extend along the sides of the back and of the tail. 

The very remarkable character exhibited by this species in the densely hairy soles, with the 
short fore claws, separates it at once from all others. Lichtenstein, who describesit first, from 
specimens in the museums of Leyden and Berlin, quotes it as,occurring in Louisiana and on the 
Missouri river, though no American naturalist or collector seems to know anything about it. 
The length of body is given at nineteen inches, of the tail at nine. I have never met with the 
species, and introduce it here for the purpose of calling attention to it. 

Some other species of skunks which may possibly occur within the limits of the United States 

are the following : 
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MEPHITIS (THIOSMUS) LEUCONOTA . 

.Mephitis leuconota, LICHTENSTEIN, Darstellung Saugt. 1827_:34; tab. xliv, f. 1. 
lB. Abh. K. Akad. Berl. for 1836, (1838,) 271. 

SP. CH.-A median stripe, acuminated at the vertex, widening in the middle of the back, contracted behind and continued 
over the upper surface of the tail, which is nearly but not entirely white. Length to root of tail, 24 inches; of tail, 12 inches; 

width of stripe in the middle of the back, 3 inches. 

From the river Alvarado, Mexico. Specimen in Berlin museum. 

MEPHITIS MACROURA . 

.Mephili.s macroura, LrcHT. Darst. Siiugt. 1827-1834; tab. xlvi. 
lB. Abh. Ak. Wi6s. Berl. for 1836, 1838, 277. 

W A'GNER, Suppl. Schreb. II, 1841, 196. 

(Not of Au». & BACH.) 

Jlrit Mtis!M~, .J. E. GRAY, •Charlesworth's Mag. I, 1837,581. 

SP. CH.-Tail vertebm nelrlyas 'k$g as the body. A broad nuchai patch, truncate anteriorly, and continued behind iil'to a 

simple, broad, undivided llonal md Qn1k( !\tripe:. A sepMate longitudinal stripe on the middle of each side. Length of body; 

14"inches; of tail vertetme, 13 ililebu; its teml' al bai.rs., 5 inches. 

Found in the temperate portions of Mexico. Specimens in Berlin Museum. 

MEPHITIS VITTATA . 

.Jllep~··f,u· mt"Mfa• LICHTENSTEIN, Darst. Siiugt. 1821, 34; tab. xlvii. 
lB. Abh. Ak. Wiss. Berl. for 1836, (1838,) 278. 

WAGNER, Suppl. Schreb. II, 1841. 

Sp. Cu.-A narrow line from nose to vertex ; one or two streaks on each side, along the occiput; II. solitary stripe oli each 

side from the parotid region to the -base of the tail. Body, 13 inches; tail vertcbrre, 11 inches; terminal hairs, 4 inches. 

Found in Oaxaca, Mexico. 

The pol-cat of Catesby, (Car. II, 1731, 62; pl. lxii,) black, with :five narrow white lines, h~:~.s 

not been identified. 
The Mephitis myotis, of Fischer, (Syn. 1829, 164,) is based on a description in Dupratz' 

Louisiana) II, 97, fig.? Body black in the male, black margined with white in the female; 
ears and feet mouse-like. Siz~ that of a young cat. The animal cannot be identified. 
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TAXIDEA, Waterhouse. 

Taxidea, WATERHousE, Pr. Zoo!. Sec. Lond. VI, 1838, 154.-IB. Trans. Zoo!. Soc. Lond. II, 1841, 343. 

Body stout, robust, depressed. Tail very short. Fore claws much largest; very foss~rial. Posterior upper molar very large, 
sub-triangular. Skull wedge-shaped. 

Incisors~~' .canines ~=~' premolars!=:~, (including the upper sectorial,) molars~~' (including 
lower sectorial,)= 32. In young specime~s there is an additional premolar, (first,) which soon 
disappears; this will add 1-1 premolar to the lower jaw, making 34 in all. 

The third. premolar v.ith twotnbercles; the sectorial of the upper jaw and the molar behind 
it very large, triangular and nearly equal. Body stout, depressed; tail short; ears short, 
pointed; muffie hairy above. Foreelaws much larger than hinder; very fossorial. 

The genus Taxidea, is peculiar to North America; and at present embraces two species-one 
inhabiting Mexico, the other the western United States and British America. It was first 
established by Waterhouse on skulls taken from skins brought from Mexico or California, and 
erroneously supposed to be the same with those from British America. . His descriptions and 
figure, therefore, will be understood as having reference, probably, toT. berlandieri rather than 
toT. americana. 

This genus is so strikingly different :from Meles as to render it a matter of astonishmen•that 
the typical species were ever combined. The discovery of a second species in Mexico, agreeing 
in all essential generic features with the borea1 species, is an additional confirmation of the pro
priety of separating the two genera. 

The most striki~g peculiarity of Taxidea consists in the great expanse of the occipital region, 
the width of the occiput being equal to that of the skull, measured between the outer surfaces 
of the zygomatic arches. · Thus the general shape is that of a depressed wedge, widest behind 
and trunc~:~.ted anteriorly, instead of being very much widest across the zygomatic arches, as in 
Meles. The skull of Meles, indeed, resembles in general shape much more that of Procyon than 
Taxidea, its occipital region being low, and the outline rising thence, instead of being highest 
very near the occiput. The occipital cr~sts are well developed in Taxidea, the sagittal very· 

moderate. 
The auditory bullro are very large and convex. The processes of the glenoid cavity are not 

so well developed as in Meles, though occasionally sufficiently developed to lock the condyles of 
the lower jaw. The coronoid proces11 has its apex pointed instead of rounded or truncated ; its 
posterior margin is formed by two Jines, the lower rising nearly perpendicularly a little in 
advance of the condyle, the other rather longer than the first, making a very obtuse angle 

with it. 
The differences in the character of the teeth are equally striking, though their number is the 

same. The penultimate, or s~ctorial upper molar is very large and triangular; fully equal in 
size to the last molar, instead of being much smallei ; it has likewise a large tubercle on the 
inner lobe, scarcely observable in Meles. The last molar is also triangular, (nearly right
angled,) somewhat resembling half the quadrilateral tooth of Meles. 

In the lower jaw the last premolar is larger than in Meles, and has two tubercles. . The penul
timate molar is smaller and not dilated: behind; the portion of its crown which is applied 
against the upper sectorial molar is larger than that in contact with the last upper molar, 

instead of being smaller, as in Meles. 
26 L 
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TAXIDEA AMERICANA. 

American Badger. 

Ursus taxus, ScHREBER, Siiugt. III, 1778, 520, fig.142, ll. (From Buffon.) 
.Meles taxus, var. {J american-uS, BonnAERT, Elenchus Anim. I, 1784, 136 • 
.Meles americanus, ("Bonn.") ZIMMERMANN, Pennant's Arktische Zoologie I, 1787,74. 

Ursus labradorius, GM. Syst. Nat. I, 1788, 102. 
KERR's Linnreus, 1792, 187. 
SHAW, Gen. Zoo!. Mamm. I, 1800, 469; pl. cvi.· 

.Meles labradoria, MEYER, Zoo!. Archv. II, 1796, 4!7• 
J. SABINE, App. Narr. Franklin's 1st Journey, 18~3, 649. 
HARLAN, F. A.1825, 57. 
GRIFF. Cuv. V, 1827, 116. 
RICH. F'. B. A. I, 1829, 37; pl. ii. 
FisCHER, Synopsis, 1829, 151. 
WAGNER, Suppl. Schreber, II, 1829, 182, 

Aun. & BAcH. N. A. Quad. I, 1849, 360; pl. xlvii. 
Taxus labradoricus, SAY, Longs' Exped. I, 1823, 261, 369. 
? Taxidea labradoria, WATERHOUsE, Pr. Zoo!. Soc. VI, 1838, 154, (probably T. Berlandieri.)-IB. Trans. Zoo!. Soc. 

II, V, 1841, 343, pl. 
HAM. SMITH, Jnt. Mamm. Jard. Nat. Lib. XIII, 1842, 210 . 

.Melesjdfersonii, HARLAN, F. A. 1825, 309, (based on description of Lewis and Clark.) 

.l.lmerican badger, PENNANT, Syn. Quad. 1771, 202.-b. Hist. Quad. 1781, No. 298, {J.-b. Arctic Zoology, I, 1784, 
71. (Leverian Museum.) 

Badger Bj Columbia river, LEWis & CLARK's Travels, II, 1814, 177. 
Le Carcajou, F. Cuv. Suppl. Buffon, I, Mammif. 1831,268. 

SP. CR.-Head grizzled gray, black on the end of snout, and along the eyes. A median white line from near the nose to 

the nape. Legs and a crescentic patch before the ears black. Cheeks and under parts generally white.' 

The body is very stoutly built and depressed ; the tail short, about one fourth the length of 
body, well clothed with long stiff hairs. The hair in summer is coarse throughout, without any 
wool; it is of considerable length on the back and sides (three or four inches.) The muzzle ilil 
naked at the extreme end, or around the nostril, and on the septum; its top and sides are, 
however, hairy, as is the space between the border of the nostrils and the edge of the upper lip. 
The ears are short, erect, pointed, and covered with coarse hairs on both sides. 'J.1he fore claws 
are very much longer than the hinder; in their relative development and shape not dis
similar to those of Geomys. The third fore claw is longest, then the second, and then the 
fourth. These are not very unequal, but the first and fifth do not extend to more than half the 
length of the claws adjacent to them. Both palms and soles are hairy on their posterior half. 

A fine specimen of the American badger, collected in Wisconsin, probably in winter, is in 
general color not strikingly dissimilar to the ground hog, (Arctomys monax.) The lopg straight 
coarse hair is well filled in with a coarse wool, which with the basal portion of the long hairs 
are of a dull pale brownish yellow, (at the extreme roots having a grayish tinge.) The ter
minal half of the long hairs is lustrous ~rownish black, except at the tip, which is yellowish 
hoary. Owing to the long loose texture of the hairs all the colors of yellowish, brown, and 
hoary are distinctly observable, the back having the strongest impression of brownish, the sides 
of the hoary. The under parts are pretty uniformly pale brownish yellow, nearly white on ,the 
middle line of the belly and under the head. The legs and feet are quite uniform, dark browni~h 
black. The top of the head, including the whole muzzle, is dark brown, mixed with hoary; as 
this color fuses in that of the back; this band narrows from the muzzle to the eyes, covering 



the whol~ ~pace between the- ey(ls 1!-:P.d encircling th.e ()rbits; be'j:J.ind these it widens so ~s to be . . . . ' . - . . ' . 

almost tangent to the ears. A well defined line of whitish, commences about half an inch pos-
terior to the naked muzzle, (and of about this width,) and passes along the central lin~ of the 
top of the head, tapering gradually until it com(ls to an acute termination on the upper part of 
the nape. The hairs in this stripe are unifol'In.ly colored t() their roots. The whole side of the 
head, inclu<ling t}le margin~ a.nd ext()r~or of th,(l ea.r~, are also dull whitish, the inner or pos
terior face qfth,E) e~:~,r, a tra:p.sversely elouga.ted patch in frout'of the ear, and the sides of the 
snout, as d.e,scribed, browp.i~;h 'bl!!o.ck. There ifi a small double ~;pot of the same color on the central 
line of the throat, midw11-y 'betw(len th,e ante-auricular patches, from which spring a few black 
bristles ; there a.:re als() a. few bristle.s. irt the a.nte-a.uricula.r patches, as well as springing from 
the sides of the muzzle. The tail is of a reddish yellow, tipped with brown. 

A summer specimen frow the Upper Mis~ouri, changipg its hair, is paler above, and .the old 
long hairs are brownish yellow with a dark band near t'b.e base, the subterminal band reddish 
brown, the tip hoary. The general color above is. more yellowish than as. described. A young 
one from the Upper M:is.so)lri i~:~ similar, but more hoary a.bove. 

As a general rule summer specimens have coarser and stiffer fur, owing to the greater . pre
dominance of the long hairs over the basal ones. The colors also are more yellow, or less hoary. 

A very fine specimen of badger, (1320,) wa.s collected by Lieut. G. K. Warren, on the Upper 
Missouri, in muc}). 'better condition than those described. The markings on the face are much 
cleaner, the white purer, ~;~.nd the entire back is strongly hoary, or whitish gray, without any 
tinge of yellow. 

General dimensions. 
c · .. ' • •:• ' . • , • 

Nos~ to root of W,l------------------------
Tail from root to end of vertebrre- •• ---.-----

Tail from root to end of hairs •• ---------.----

217. 

Inches. Lines. 

~2 --------

5 

6 

Arm, longest claw-------------------------- 1 7 

Leg, longest claw_------.------------------- -------- 8 

Skull, length ••• __ •••••. - •• ---- ••• - - ---- - -- 5. 12 

width.----------- ___ ---------~------ iJ. 23 ~--------

Although the European and American badgers at one time were supposed to b.e the same, yet 
the differences between them are not Illerely speci:(ic J,mt generic. The most striking distinctions 
are to be seen i~ the hairs of the upper part of the muzzle, the smaller ears, the stouter feet and 
claws, the more conical or wedge-2haped head, &c., of the American badger. The Europ~an 
species has three white li11es on the upper part of the he~d, one cel1tral, the <;>th~rs lateral, :W~~h 
two black ones between them, which include ·the ears and eyes, instead of the dark muzzle, 
single light line on the top of the head, and the light cheeks and ears, with dark blotch before 
and behind the latter. The chin and throat of the European species are black, in the American, 

white. Other differences are pointed out by Sabine. 



204 U. S. P. R. R. EXP. AND SURVEYS-ZOOLOGY-GENERAL REPORT . . 

The following is the result of a direct comparison of the European with the American badger 
since the body of this article was written : 

The differences between the European and American badgers are so strongly marked as 
scarcely to require a comparison. Thus, in the fot:mer, the top and sides of the head may be 
described as white, the end of the muzzle completely encircled by this color ; a little more than 
half way between the end of the snout; and the eye commences a strip of black, truncate ante
riorly, arid sending down a small branch towar-ds the canine; this strip widens gradually, in
cluding the eye and ear, and is lost on the shoulders. The black of the legs extends over the 
throat to near the end of the chin. There are thus on the top and sides of the head five stripes, 
a medig,n, and two lateral white ones, and two intermediate of black, in addition to the black 
beneath the head ; and anterior to the ear all the stripes are of the same width. 

In t:Q.e American badger the top of the head is grizzled, with a narrow white median stripe; 
the end of the muzzle (top and sides) is black. The cheeks are white, with a crescentic black 
patch anterior to the ear. The whole under part of head and throat are white. 

There are other important differences of structure. Thus the naked muffle is much larger 
than in the American, and the hairs on the top of the nose do not come within a quarter of an 
inch of the extremity, instead of reaching to the very end. 

The American badger is widely distributed throughout the United States, extending from 
Wisconsin, Illinois, and Iowa, to the Pacific ocean. It ranges far to the north, ~hough no 
positive indication is on hand of its occurrence south of about latitude ·35°, below which it 
appears to be replaced by the other species.1 

Although most authors have made the Mexican badger the same with that of the Missouri 
plains, yet the distinctions are quite decided, as will be seen in the article on Taxidea ber
landieri. 
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List of specimenS. 

..; 
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Whence obtained. ·· § Nature of 
~ specimen. 

·~ ·.: 
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Measurements. Collected by-

-- ----1---------1-----1--------- --1----l--,-------,----r--1--------
•••••• 2078 ...... Quasquiton, Iowa .................... E. C. Bedwell .... .. . .. .. Skull ..................... ......................... . .. 

713 ............ Rock county, Wis . ....... .... ........ 0. Dinsmore ............. Dry skin ......................... ......... ........ .. .. 
1791 ............ Fort Pierre, Neb...... . 1856 Lt. G. K. Warren ............ do· ............................. . .... .. .......... .. 
1320 • .. .. • 3 Upper Missouri • .. • • • .. 1855 .... .. do . .. .. .. .. .. • .. ...... do .. • .. .. ........................................ .. 
1849 ............ Cannon Ball river; Neb. Oct., 1856 ......... do ..................... do . ................ .... : • . ..... Dr. F. v. Hayden .. . 
207 1178 ...... Upper Missouri .. .. .. .. .. ... • • .. .. .. Gov. I. I. Stevens ........... do .. .. • ..... . .. .. .. .. .. .. ...... Dr. Geo. Suckley .. . 
208 1179 0 ...... do ................................... do ..................... do ................................... do .......... . 
775 1880 .. .. .. .. ..... do .......... ............ ; ............ do_....... • .. .. . .. .. In alcohol. .. .. .. .. • .. • .. .. .. .. .. .. .. .. ; . do .......... . 

1873 2571 3· Pole croek, Platte river .. Aug. 1,1856 Lt. F. T. Bryan ..... 185 .... do..... 6. 20t 5. 6t w. s. Wood ..... .. 
1874 2572 3 Republican Fork ........ Sept.28, 1856 ...... do ............. 364 ... ........ 7t 29. 4t . 6t ...... do ......... .. 
1195 ............ Klamath Lake, Cal. .. ................ Lt. R. s. Williamson ........... .. ...... ....... ; .............. Dr. J. s. Newberry • 

. 1 This species has usually borne the name of labradoria, as imposed by Gmelin, in 1788. Boddaert, however, in 1784, named 
it Meles taxus, var. americanus, and in 1787, Zimmermann, in his German translation of Pennant's Arctic Zoology, called· it 
Meles amet-icanus. This name, therefore, takes priority of date over labradoria. 
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TAXIDEA BERLANDIERI? 

Mexican Badger. 

Meles labradoria, BENNETT, Pr, Zoo!. Soc. Lorid. 1833, 42. 
? Ta.xidea labradoria, WATERHOUSE, Pr. Zoo!. Soc. Lond. 1838, 154. 

SP. Cn.-Similar to the common America.n badger, but with the light line of the top of the head continued, with intervals, 
to near the root of the tail. 

A skin brought by Captain Pope from the Llano Estacado differs from all North American 
ones I have seen in having the white sti'ipe of the top of the head continued backward to the 
shoulders, then interrupted for twoor threeinches, then reappearing in the middle of the back 
and traceable to near the runip. The hair on the back and the belly appears to have just grown 
out, as it consists almost 'entirely of stiff hairs less than an inch long. The hairs on the rump 
and the sides of the body are as long as usual. The size is rather less than that of the average 
of Missouri badgers. 

This appears to be the Californian variety of badger referred to by Bennett as gray above, 
with a continuous vertebral stripe. In the Report of the Me~ican Boundary Survey I have 
described a species as Taxidea berlandieri, from skulls in the Berlandier collection, and manu
script desc!iptions and figures of this same naturalist. The ground ·color of this species is 
rather reddish than gray, but I am unprepared to say whether they are the same or not. For 
the description of the skulls of the Matamoras species, and a full description from the Berlan
dier manuscripts, I would refer to the above mentioned report. 

List of specimen8. 

Catalogue Locality. Whence obtained. Nature of 
number. specimen. 

1710 Llano Estacado, Texas----------------------- Captain J. Pope, U.S. A-------------------- Skin. 



FAMILY. 

URSIDAE. 
FAM. CH.-Toes distinctly separated, ave on each foot; walk plantigrade; coecum wanting. The sectorial teeth and the 

molars behind them tulierculated. 

The family of the bears is characterized by the plantigrade walk, usually naked soles, except 
in Ailurus, (if this properly belongs to the family.) The teeth are the sa.me in number with 
the Canidae, although their more carnivorous character is shown by the tuberculated molars. 
The sectorial or carnassial teeth of the Canidae and Felidae, with their cutting and compressed 
crowns, are here replaced by a. broad tooth, the crown studded with tubercles. 

There are two well marked groups, or sub-families of some authors-the one containing the 
true bears, the other the smaller, long~tailed species. They m,ay be distinguished into Ursinae, 
or bears proper, of large size, clumsy form, very short tail; and Sub-ursinae, the species of small 
bears, with long tail and moderate s1ze. T0 the former belongs Ursus j to the latter, Procyo'4, 
Nasua, Cercoleptes., &c. 
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PROCYON, Storr .. 

Procyon, "STottR, Prod. Meth. Anim. 1780." 

GEN. Cn.-Body stout; tail moderately long, hot prehensile. Muzzle somewhat pointed. 

The genus Procyon belongs, with Nasua, Oercoleptes, &c., to the section of Ursidae, balled 
Sub-ursus by Blain ville, and distinguished from the true bears by the smalhir size, longer tail, 
more pointed muzzle, less number of teeth, &c; Among these Procyon is the only one found 
as yet within the limits of the United States, although it is probable that NcuJua, as well as 
Oercoleptes, extends pretty far north through Mexico. 

The shape of the Raccoon is not dissimilar to that of the badger, although it stands higher 
on the legs. Its head is broad behind, but tapers rapidly to a point. The ears are short and 
erect. The feet are all :five-toed; the soles naked. In walking, the entire sole is not applied 
to the ground as it is when the animal is standing. 

The dental formula in Procyon, as well as in Nasua, is : incisors !:=!, canines ~=~' premolars 
!=!~ molars~.::::= 40; or one upper true molar on each side less than in Ur~Jus. 

The head of the animals of this genus is broad and depressed, the muzzle pointed to the 
truncate tip. The mufile is naked and quite large, projecting a little forward on the upper 
outline, but without the great development of Nasua. The naked surface above is broader than 
long, and the sub-horizontal nostrils, which, viewed laterally, represent the arc of a circle with 
the convexity downwards, extend behind to the posterior border of the naked mufile. The 
outline of the upper lip is continuous anteriorly, (not at all split;) the distance from the edge 
to the mufile is about equal to the height of the mufile anteriorly, and this space is covered with 
hair. In Nasua the nostrils ate seen more on the front of the mufile and reach behind only 
halfway along its sides ; the upper surface of the mufile is twice as long as broad, and extends 
forwards as a cartilaginous snout. 

The whiskers of Procyon are in four principal horizontal series, of :five or six bristles in each; 
there is also a tuft over the eye, one behind the angle of the jaw; and one under the middle of 
the chin. In one specimen of Nasua these bristles appear almost wanting. . 

The ears are moderately large, sub-ovate, and rounded above. They are covered with hair, 
except around the meatus. The length above the notch in P. lotor, and in the species gene
rally, is about equal to the distance from the end of the nose to the eye. 

The tail vertebrre are about half the length of the head and body, varying somewhat with 
the species. The tail itself is well covered with hair, and marked alternately with black and 
whitish rings. 

The feet are all :five-toed, and have naked soles from the wrist and heel, the skin of which is 
highly papillose, and evidently possesses a high degree of tactile sensibility. There are no 
distinct warts, or raised pads, although narrow deep creases or furrows which traverse the 
under surface in various directions correspond to similar ones in the cats and weasels. The 
claws are about equal in all the feet, considerably curved, not retractile, and moderately sharp. 
The thumb of the fore foot in P. lotor is shortest, the tip of the claw extending as far as the 
end of the outer digit ; the third finger is longest, the fourth but little shorter ; the claw of the 
second reaches to the end of the third digit. On the hind foot, in the same species, the inner 
toe is much shortest; the third and fourth nearly equal and longest; the second and fifth nearly 
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equal, and their claws reaching to the base of the claws of the third and fourth. There is no 
indication of any webbing between the toes, which are cleft nearly to the metacarpus and 
metatarsus. 

The feet of Nasua exhibit considerable differences from those of Procyon lotor, as just described. 
The claws are considerably larger and stouter. The digits, too, are more united, the skin 
extending as far as the penultimate joint; the free portion of the toes, consequently, of much 
less extent. In the alcoholic specimen there is also a curious elongate papillose condition of 
the skin immediately under the heel, not observed in Procyon. 

At present there appear to be two pretty well marked species of raccoon in North America
the Procyon lotor and P. hemandezii. As the characters of these depend somewhat on different 
proportions of certain parts of the body in each, I present tables of measurements of skins and 
skulls which may serve to illustrate their peculiar features. 
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SKINs.-Procyon lotor. 

National Institute, D. C., A... 5 

-------------do ••••..•• do ..... B... 5 

------ _______ do •••••••• do ••••. c... 6 

1069 Middleborough, Me.......... 5z 
Procoyn hcrnandezii. 

672 Bodega, CaL________________ 5z 
1196 San Francisco, CaL .......... ------

272 Steilacoom, W. T............. 5 

1197 Fort Jones .. . .. ------------------

1052 San Elizario, Texas ••••• _.... 5 

1053 Devil's river __ • _____ ._. __ ._. 5 

1051 Espia ·--------------------- ------
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4 ------ Mounted .. 6 rings, 5 distinct._ 

3f\r ------ •••• do .... .•• do ____________ 

31\ ........ -- .. Skin .. ___ • 5 distinct . ___ . __ .. 

3& ----------
•••• do ____________ 

4 ------ ---------- 6 distinct.--------

------ ------ .................... 5 distinCt .. _______ 

4~ -.. -.... - ..................... •••• do •••• ~-------

------ ------ ---------- ------------------
............ ------ ---------- ------------------

4. 1 ------ ---------- ------------------
4} 3.2 ---------- 6 distinct . __ •• __ • _ 
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Measurements. 

i 
J 

666 

1068 

575 

898 

Locality. 

SKULLS. ~Procyon lator. 

Carlisle, Pa .• --- •••••••••••••• _. _ ••••• __ • ______ • 

Detroit •••••• ---------- ••• _____________ •••• _ ••• 

Carlisle, Pa .• --- ••• "~- ••• ~LL.C .. ~ ~-" .. ~· ....... -~ 
New York •••••••••• --- ••• -- •••••••• • ~J"'-- _., •. c c 

1659 Beesley's Point, N. J. .........•................. 

766 Carlisle, Pa ••• ~-------------------~-------------
603 •••••.• do ••••••••••••••••••••••••••••• "· ••••••••• 

770 ------d0---------------"·-----------------------

809 •••••• d0-------------------------------~--"-----
2202 St. Simon's island, Ga .•••• -~ ••••• ~ ••••••••••••••• 

Procyon he:mande;zii. 

f-8-H Espia, Mexico •••••••••••••••••••• _._ •••••••••••• 

t&!~ San Elizario, Texas •••••••••••.•••••••••••••••••• 

1388 Matamoras •••• ___ •• _ •• --- •••••••••••••••••••••• 

1386 •••••• do •••• __ ••••••••.•••••••••• -- •••••••••• ---. 

1387 •••••• do ••••••••••••• ~----------------------•---
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4.20 
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4.78 

4.40 

4.34 

3.97 

4.70 

4.80 

PROCYON LOTOR. 

Raccoon. 

Ursus cauda elongata, ~·LINN. Syst. Nat.l735,-35." 

4.~7 

4.30 

4.20 

4.33 

4.30 

4.39 

4.25 

4.06 

4.00 

4.60 

4.30 

4.15 

3.80 

4.50 

4.67 

Et Jlmerikanskt Diur, LINN. Kong!. Vetenskaps ~kad. Handl. 1747, ~77; tap. ix. 
Ursus lotor, LINN. Syst. Nat. (cd lOth,) I, 1758, 48.-In. (ed 12th,) I, 1766, 70. 

ERxLEBEN, Syst. Reg. Anim. 1777, 165. 
ScHREBER, Saugt. III, 1778, 521; tab. cxliii, (ex Buffon.) 

GM. Syst. Nat. I, 1788,103. 
"BLUMENBACH, Abbildungen, tab. lxii." 
HARLAN, F. A. 1825, 53. 

Procyon lotor, SroRR, "Prod. Meth. Anim; 1780." 
DESMAREST, Mamm. I,1820, 168. 
GRIJ;'Ii'ITH's Cuv. V, 1827,114. 
RxcH."F.B. A. I, 1829, 36. 
FISCHER, Synopsis, 1829, n7. 
DouGHTY's Cab. N.H. II, 1832, 73; pl. vii, (very poor figure.) 
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WIEGMANN, in Archiv. III, I, 1837, 356.-In. in Annals & Mag. N. H. I, 1838, 133. 

WAGNER, Suppl. Schreber, Il, 1841, 154. 
DEKAY, N. Y:ZooJ. 1,1842, 26; plate. 
Aun. &.BAcH. N. A. Quad. II, 1851, 74; pl. Ix;. 

.Veleslotor, BoDDAERT, El. 'Anim. I, 1784, 8.0. 
?Procyongularis,SMITH, Int. Mamm,.Jard. Nat: Lib. XIII, 1842,222. 
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Raccoon, PENNANT, Hist. Quad. 1781, No. 178.-lB. Arctic Z~ol. I, 1784, 69. (In Leverian Museum.) 

CHuRcH, Cabinet of Quadrupeds, II, 1805; plate. 

Raton, ST. Hn.; & Cuv. Hist. des Mammiferes, II, 1819; plate, (not paged.) 
Quid Procyon·brachyurus, and obscurus, WIEGM.A.NN, in Archiv, III, 1837, 369, 370 . .:.....ScHREBER, Ill, pl. c~liii, C. 

D. (interpolated.)-WA(:INER, SuppL Schreb. II, 1841, 156, 159. 

SP. CH.-Genera1 color grayish white, the tips of.the long hairs black, and imparting this color te the back Under fur dark 
brown. A large oblique black patch on the cheek, continuous with a paler one beneath the jaw; another behilid the ear . . End 

of muzzle, except the upper line, together with the posterior border of the cheek pdch, whitish. Tail not tapering, with the 

tip and five annuli black; these as broad as the rusty white interspaces. Hind feet not exceeding four inchefl; above, dirty 

whitish . . Fore feet not exceeding 2l inches. 
Varies in being nearly black, with the markings obscured; sometimes more or less yellowish or white, with ob~olete markings 

or none. A decided tendency to albinism . 

. In the notice of the generic character of Procyon will be found an account of the chi.ef external 
peculiarities of this species derived from the examination of specimens in alcohol. ln further 
illustration, I may state that the tail vertebrre are not quite half the length of the head and 
body, (10} inches to 22·!-,) while the tail, with the hairs, rather exceeds half this length; (12! 
inches to 22}-.) The length of the ear, measured on its anterior border, is just the distance 
from the nose to the eye. 

The prevailing color of the common raccoon is a light gray, tinged with pale rusty across the 
shoulders, and much overlaid with black tipped hairs. The under parts are of a similar gray, 
without the black tips, and, like the rest of the body, allow the dull sooty brown under fur to 
show through. The upper surfaces of the feet are whitish gray, with a suffusion of brownish at 
the base. The tail exhibits five distinct black rings, with a tip of the same color; these rings are 
usually continuous all round, especially the four anterior ones, and there is sometimes a tmce 
of a sixth ring at the root of the tail above. The intervals are grayish white, more or less· 
mixed with rusty; they are usually a little wider (sometimes not ·at all so) than the black 
rings. The diameter of the brush is nearly uniform throughout,· (2! to 3 inches,) the end only 
being ro1mded off. 

There is a dusky streak or band from the black and naked muftle along the upper line of the 
head, whichis lost in the crown. This separates the large and nearly black spectacle-like 
patches which encircle the eye, (which is situated near the posterior edge,) and passing obliquely 
downwards and backwards over the cheeks, cease below the line of the commissure of the jaws. 
The .anterior line of this patch is halfway between the posterior line and the end of the muzzle; 
the distance between the two patches above is about equal to the width of themu:ffie, although 
both are more or less cqn:fluent with the longitudinal stripe described. Posterior to the cheek 
patches is a conspicuous border ·of grayish white, lost on the sides of the neck; and the sides of 
the muzzle anterior to the black patch, together with the lips aH·round, and the chin, are of a 
similar whitish color. The posterior part of the chin is occupied by a broad dusky patch, which 
may almost be said to form part of an annulus encircling. the head, of which the clark chee,k 
patches constitute the upper portion, and are;, separated from the lower by the backward 
prolongation of the whitish of the lips. The ears are grayish white; From the inferior and 
posterior base of the ear there extends quite a conspicuous patch of a dark sooty color. 

On a close examination of the hair of this raccoon, the .colors of the exterior are seen to be 
clue to the long stiff hairs interspersed among the basal fur. ·These are usually black at the 
extremity, particularly along the back, and subterminally annulated b~oadly with whitish. 
The base of thebair is also whitish, separated by anannulus of light brownish. The baseand 
sub-terminal annulus are accordingly whitish ; the tip and sub-b~&al annulus. dark. · On the 
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nape the subterminal annulus .is rusty yellowish, a11d the b/,\salligh~ ,portion is wanting. Op. 
the sides of the shoulder the hairs are whitish, with short dusky tip, The hair in the annuli 
of .the tail are nearly concolored throughout. · The under fur is of a'ligflt sooty tinge, which is, 
however) much darker on the hind legs. 
· The preceding description may be considered as illustrating the average charac:teristics of the 
ra~oon as found in the eastern States, based on skins from Washington . . There are some v~ri
ations in specimens which will be briefly noticed. Another from the same)ocality is consider
ably darker ; the tips of the long hairs being quite black and more eit(n{sively colored on the 
sides of the body. On, the side of the shoulders, on the contrary, they are entirely hoary white. 
The alternating rings on the tail are larger .a11d better d,efined.; there are only four ~ell defined 

·dark ones, and an obscure, basal fifth; the terminal black tip is .quite inconspicuous, and appears 
as if enyeloped by the succeeding whitish· ripg~ The upper ·surface of the paws is dirty grayish. 

A third specimen, likewise trom Washington, is much larger than the others, and the tail is 
proportionally shorter. There is a preponderance oi"gray on the forehead, and the cheek patch. 
appears somewhat reduced. The paws are entir~ly of a dull whitish. 

' . 
Specimens from St. Simon's island, Georgia, exhibit much black on the back and sides. One 

skin from North Carolina is entirely whit~, the tendency to a:lbinism being greater in this than 
in almost any other native animal. 

Gentt.ral dimensions. 

WashingtOn, D. C. 

Fr~sh speGimen, nh· 
• 

IncheJJ. 

Nose to occiput---·---------------- - ----- 5 

eye ••• ---------- - ~----·······-··· 2 
ear. ____ ._ ••••• _. __ •• _._ ••• --· •• __ 4 

root of tail • _ •• _______ • _ •• _ _ _ _ _ _ _ _ 22 

end of outstretched hind legs _______ . 32 

Tail, from root to end of vertebrre.-.- ••••• _ 10 

hairs--- •• ------.- 12 
Ears, height, posteriorly ••••••• ____ ••• _... 2 

anteriorly-------------------
internally above skull •••• ___ _ 
width. _____________________ ., 

Arm, between claws across shoulder. ____ .~-. 

length of fore arm __ ----------------

from elbow •to end of claws-------~---
fore .feet to end of claws. ___ •.• ____ ••• _ 

2 

2 

1 

27 
4 

-6 

2 

longest claw . . -c-.----·-----.. --.--"---•-• -•-~--- ;..--
Leg, from knee joint to end of daws •. - - ---- 8 

• 

Lines. 
3 

3 

3 

3 

3 

6 

ii 

6 

3 

10 

10 

8 

6 

9 

National Institute. 

A. 

Inches. 

5 

23 

B. c. 

In,ches. . Inches, 

5 6 

30 

No. 1067. No. 1149 . 

Inches. 

5~ 

20 

Inche8. 

5 

25 

--~--,--· .............. _ ....................... -, "'"'i"""'"'"'":- ----'!"_-----
8z 

10 

9 

11 

9! 
ll 

10 

12 

..................................... -------- ............................................. ... · - . 
2 2 2 

............ ;.. .......................... ------- ............... .:..~- ·---------

.................... -------- .............. ;. ..... -- - ----·~- ..................... .. 

....................... ;.. .................................. . ---------- ...................... .. 
tibia ___ .----------------------.:---- -----~.---- -------- ........................................ ---------- ..................... . 
hind foot from heel to end of cla.ws __ .-

longest claw------------~----~~----·----~-~---- 6 1---~-~-- ----~-~~ ----~-~- ---------- ---------·· 
. . . . 
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. The preceding measurements of Nos. A, B, C, and 1067, were taken from dried skins; of 1149 
from a skin in alcohol; No. 307 was measured while fresh, before skinning, and may be con· 
sidered as expressing the true proportions. No. 1149 in several respects differs from the others; 
and in size, proportions, brown color of feet, approaches nearer to the P. hm·nande'6-ii, which, 
possibly, it may prove to be. 

..: 

i 
'" 
~ 
~ 
0 

Locality. 

List of specirnens . 

When 
collected. 

Whence obtained. Nature of 
specimen. 

l\leasurements. Colle~ted by-

·-- - ------------- --'-----!·---·-:----1----1--,-~-;--.,---1------.--

1067 ...... .... 6 Middleboro•,Mass ....... Nov. 1,1855 J.W. P.Jenks ....... ... Dcy skin .. . ................ . .... .. 

36 Y33 .... o St. Lawrence co.,N. Y ...... ......... F. B. Hough . .............. do .. ...... , . ................ .. 0 ••••••• ~· •••••• 

A,B, O, ...... 3 ..... . Washington, D. c ................... ~ National Institute ...... Mounted .......................... .. 
1655 .......... .. . . . . Spottsylva:nia co., Va ................. A. W. Massey .. . .. .. .. Skin • .. • .. .. .. • .. • .. . . .. .. .. .. .. 

2342 North Carolina ... .. .. ........... . ,. • • • • .. I. W: Raymond.... .. .. Skin, albino ...................... .. 

1608-12 .. .. • . 5 .. . .. . St. J:>imon's .island., Ga ...... .. ........ Dr. S. W. Wilson ...... Skin.. .... .. .... .. .. • .. .... . .... . 

1912 0 Fort Kea<ney, N eb ........ ' July 10,1.856 I. t. F. T. Bryan .... H8 In alcohol.. 3 9t 3i- 4i 
1875 2573 .. • • 6 Ft. Riley to Ft. ,tiearney , ' .July 2, 1856 , ...... . do .. ........ : 53 Skin . . .. .. 5t 16 8 9 

W. S. Wood .. . 

...... do.' .... .. 

1876 2574 .. • • 6 
1 

R<>publican For.k.. .. ..... 1 Qc.t. '24, 1856 ; ..... do .. ...... , .. 39-2 .... ~o .... : 8 27 9t 12 
1825 .. .. .. .. .. .. .. .. IFort Randall., Neb .. ... .. .. .. ... . ..... ..... Lt. G. K. W arren .. . ........ do . .. ................... .. ..... . 
1149 2037 .......... , Wisc<>nsin ........... .. .. . .... ....... A . C. Barcy ............ Skin in ale ....................... .. 

...... do ..... . . 
Dr.F.V.Hayden. 

• 

PROCYON HE.RNANDEZII, Wagler . 

.8Iack-footed Raccoon. 

Procyon hernandezii, WAGLER, Isis, XXIV, 1831, 514·. 

WIEGMANN, in Archiv, III, I, 1837, 367.-IB. Annals and Mag. N.H. I, 1838, 133. 
WAGNER, Suppl. Schreber, II, 18·H, 157; also in Schreber Siiugt. III, pl. cxliii, A, (interpolated.) 

? Procyon nivea, GRAY, Charlesw. Mag. N.H. I, 1837,580. (Albino.) 

"Tepe . .Maxtlaton, HERN. Thes. 9." 

Quid Procyon psora, GRAY, Annals and Mag. N.H. X, 1842, 261, (Sacramentp river.)-IB. Zoo!. Sulphur, 1844, 
32; pl. xi, (animal,) pl. xvii, f . 1, 2, 3, (sknll). 

SP. Cn.-Larger than P. lotor. General color grayish white, with a tinge of yellowish; long hairs tipped with black. Under 

fur dark brown. A large oblique black patch on the side of the face continuous with a paler one under the chin. Sides and 

under part of the muzzle, posterior margin of the cheek pateh, and the ear, whitish. Tail tapering to tip, with five or six 

annuli and the tip black; the annuli half as wide only as the rusty whitish interspaces. Hind feet exceeding four inches; the 
upper surface mostly dark brown. Naked part of the soles three inches. 

Varies in lighter colore and substitution of rusty brown or chestnut for the black tints. 

In general appearance, this species closely resembles P. lotor,- and its characteristics are more 
comparative than abs6lute. In size, it somewhat exceeds the lotor. The general color is a pale 
yellowish gray above and on the sides, (yellowest on the nape,) overlaid with black tips to the 
hairs. There is a dark brown stripe from the muffle along the top of the snout, los.t ii::t the 
forehead; on each side of the face is a well defined large patch of black which passes obliquely 
from the stripe just mentioned over the eye, and runs off to an angle behind the commissure of 
the mouth. The eye is situated half its diameter within the posterior edge of the patch, the 
anterior edge of which is :tbout midway between the posterior edge and the end of tho snout. 
There is•a broad bar under the chin, forming the continuation of the cheek patches, and the 
portio~s anterior to these marks being white, the effect is a.e if a black muzzle had been immersed·: 



hi white paint; except on the upper surface. The ·end of the muzzle hi both jaws is white, a~t 
also a stripe extending backwards fr?m the angle of the mouth to the siq.es of the neck. There 
is also a broad whitish border to the posterior edge of the cheek pateh~ The basal portion of 
the convexity of the e.ar and a patch behind and below it are sooty brown ; the part projecting 
beyond the hair is dull whitish. The upper surface Qf the hind feet, except alo:ug the inner 
edge, is liver brown; the fore feet dull _grayish. The ·under surfaces of the body are· dull hoary, 
The·tail is ratlier more than half the. length of the head and body'; it is moderately bushy, but 
narrower than in P. lotor, and tapers slightly to the tip. The tail itself is of a light rusty 
whitish, with a tip and :five distinc~ annulation_s of black, and two other basal ones very obscurely 
indicated. The three terminal rings are distinctly continued all round ; the others are merely 
indicated on the lower surface. The rings are narrow and quite sharply defined, scarcely more 
than ha~f the width of their light interspaces. 

The hairs, examined separately, are black, with the central third whitish, the basal portion · 
rather brown than black. Occasionally the extreme roots will be whitish. On the sides there 
is more white in the hairs, those on the side of the shoulder being almost entirely hoary. 

This species bears a very close relationship to the P. lotor, and without close comparison the 
differences are perhaps intangible. An_ examination, however, of a large number of North 
American raccoons has resulted· in the appreciation of certain differences, which appear quite 
constant. . These are as follows : 

In size, P. liernandezii is considerably the larger of the two ; no specimens examined of rae-' 
coons from the eastern United States are as large as those of corresponding ages from the west. 

The feet are uniformly larger and stouter, and th~ bare portion of' the palms extends further _ 
up the wrist. Thus the hind foot, from heel, always equals 4! inches, even in a specimen of 
only 18 inches, (exclusive of tail,) and maintaiHing the deciduous dentition, and sometimes 
exceeds 4! inches, while il!- P. lotor it is only in the very largest that it amounts to 4 inches, 
usually less. The fore foot, from the naked part of the wrist, ,in a soft skin, (1053,) measures 
three inches; in a much larger skin of P. lotor, only 2.f0 • · The thumb claw does not reach the ' 
base of the claw adjacent to it, while it does in P. lotor. 

The tail of -P. herndndezii is, in some respects, quite different from lotor j it is rather longer · 
and thinner, and tapers slightly to the tip ; the black rings are narrower and better defined; 
the terminal three or four only encircle the tail completely ; the others are indicated below by 
a pale brownish tint. The light intervals are wider than in P. lotor, being about twice as long 

• 
at~ the dark rings, and tl:.ere is rather more ferruginous intermixed. 

A nearly constant difference is seen in the color of the upper surface of the hind feet. This 
is of a liver brown all over, except perhaps near the base of the toes on the inner si.de, instead 
of the uniform dull grayish white of P. lotor. This prevails in all the Texas and far western 
raccoons, and I have never seen even an approach to it, except in one skin fr01n ·wisconsin, 
where there is a slight suffusion of brown along the outer edge and at the base. 

Thereis a decided tinge of rusty yellowish in the subterminal annulation of the hairs on the 
upper surface of P. hernandezii, so _that while the tinge on the nape is as distinct in P. lotor, 
the grayer c~lo~s posterior to it. render this feature more strongly marked iit the last mentioned 
species. The ears of P . hernandezii are rather smaller and thinner than in the other. 

The descriptions of P. hernandezii given by Wagler and Wiegmann agree very well with the 
specimens examined by me, except that there is not so decided a tapering of. the tail as they would 
seem to ·indicate. · The preva.iling <:olot of the back and sides I find to be a yellowish gray, and 
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that of P. lotor a grayish white, just the reverse of what is stated by the above authors. The 
greater purity of the white marks on the face in P. hernandezii I have not been able to appreciate. 

Of the existence within the limits of the United States of the Procyon cancrivorus, as stated 
by }\.udubon and Bachman, I can find no trace. 'l1he figure given by these authors is taken 

• 
from a specimen in the British Museum brought from South America, and the description from 
one in the Charleston Museu~, likewise extra limital. Their notice ofthe habits and peculia.ri'
ties of the California raccoon refers, in all probability, to the P. hernandezii, as this is the only 
species yet detected among the many Califvrnia raccoons brought in by the different expeditions; 
The·P. psora of Gray, from the Sacramento river, is, !·suspect, a bleachedor faded specimen 
of the same species, with a mutilated tail, as the generic characters of Procyon are partly 
wanting. 

The P. obscurus and brachyurus of Wiegmann I am not able to identify; itis quite probable 
that they do not belong toN orth America. The characters assigned of very indistinct annula
tion on the tail of the one' and of extreme brevity of tail in the other' are scarcely sufficient to 
establish them as true species. 

From the evidence at present at .our command, it would seem that the Mexican raccoon is 
abundant as far north as the Rio Grande of Texas, and west to the Pacific, where it ranges 
north as far as Cape Flattery; <?r Puget's Sound, and possibly-even further. The line of demar
cation between this and the P. lotor to the eastward is not yet ascertained. 

Measur.ements. 

Current Locality. Head. Head and Tail to end Tail, ":ith 1 Ear, (ant. 
number. body. of verteb. hairs. I edge.) I .. I 

I 

1053 Devil's river, Texas, (young)----- 5 19 7 8~. I 1£ 

1052 San Elizario, Texas.------------- 5 -21 Sz 9! 
I 
1---------·-

672 Bodega, CaL •• c •• __ _. ___ -------- 5l 24 9l 10! I 2 
1196 San Francisco, CaL-------.- .. ~--- --- --- -- 27 11 l2z 

1 ----~-----1197 Fort Jones, CaL __________ ------- ................. 27 12 13 

279 Fort Steilacoom, W. T . .. -----.--- -------- 27 11z 12~ 

/ ----~-----1186 Cape Flattery, W. T., (young) ____ -·------ 13 
I 

5! 6! 

List of specimens. 

I 
Catal'gue Corresp'ng No. of Sex & 

number. number of specim'n. age. 
skull. 

Locality. When 
collected. 

Whence obtained. i Nat~reof 
• spemmen. 

Hind ft. Fore ft. 

4.2 3. 

4.4 2. 6 

4.4 3. 

4.5 3. 

.. .............. 
4.5 3. 2 

------ -- --------

Collected by-

i 
! 

----------1-- ---·----1-----I-.,..-------
1
----I--·-..,.----

·Matainoras, Mex ••. ------ ___ Lt. D. N. Couch ..• ' Skulls •••• Dr. L. Berlandier. 1386-8 

1052 

1053 

672 

1196 

1197 

279 

1945 

1186 

3 
I 

2210 -------- ------ San Elizario, Tex .•• Dec., 1854 Maj. W. H. Emory. ; Mounted .. Dr.C.B.Kennerly. 

---------- -------- ------ Devil's river, Tex •• Nov.,1854 ______ do ••• _-----,-1 Skininalc . •••••• do _______ _ 

1875 ----- -- ------ - Bodega, CaL ______ ------ - - - - Lt.W.P.Trowbridge. Skin----- T. A. Szabo----· 
2082 ____ --. _ --- ___ San Francisco, Cal. .•... _. ---- Lt.R. S. Williamson.l __ do ______ Dr. J.S.Newberry. 

--- - - ----- -------- ------ Fort J~nes , CaL ___ ---------- __ ____ do __________ , __ do •••••• -----~do _______ _ 

------------------------ Ft.Ste1lacoom,W.T. ----------Dr. Geo. Suckley •••• do •••••• -- ---------- -- --

---------- -------------" •••••• do __________ ---------- .••••• do •••••••••••• do ______ ----------- --··-

0 Cape Flattery, W.T. ---------- Lt.W.P.Trowbridge .••. do ...... ----------------
' - -·--- ___ .........._ ____ -------- ··· - -----· ·---- ------
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PROCYON HERNANDEZII, var. l\~EXICANA. 

In th.e Report on the Zoology of the United State~ and Mexican . Boundary Survey will be 
found the description of a very light colored Procyon, collected by Dr. Kennerly at Espia, in 
Sonora. It is well figured and described by St. Hilaire, in the Voyage de la Venus, Zoologie, 
I, 1855, 25; tab. vi, from a specimen collected at Mazatlan. The general markings are as in 
P . lotor; but the tints are very much paler, the long hairs being tipped with· dark reddish 
brown; instead of bhtek. The feet ar.,hitish above:, the hinder ones with a tinge of chestnut 
on their outer portion. The tail has six distinct annulations of purplish chestnut, besides the 
tip; the intervals rusty whitish, a little larger th~:~;u the dark rings. 

In pattern of coloration, this specimen agrees exactly with P. hernandezii, as well as in the 
long hind feet ; it is only necessary to suppose a skin of this species bleached throughout to a 
certain de.gree to present the general characters described above. · I therefore, witho~t hesit~:~-

tion, conside:r it' a local variety" of the P. hf,rnandezii. 

PROCYON PSORA, Gray. 

Proc'Y(Jn psora, Ga.n·, Ann. and Mag. Nat. Hist , 1842, 2~1.-b. Voyage of Sulphur, 1844, 32; pl. xi, (skin,) xvii, 
f. 1, 2, 3, (skull.) 

The Procyon psora of Gray, based on a specimen brought from the Sacramento river, by 
Belcher, resembles in some respects the specimen described as above, from Sonora. The descrip
tion is., however, not sufficiently perfect as to admit of a minute comparison. The colors, judging 
from the figure are quite similar ; the black patch of the cheek, however, is smaller, an4 only 
involves the lower half of the eye; nor does there appear to be any dusky on the upper part of 
the muzzle. There is a yellowish tinge to the fur, due, possibly, .to immersion in alcohol. The 
upper surface of the hind fee.t is whitish; the tail is reduced ~o a mere stump, and is probably 
broken off. Further specimens from California may show whether this is more th~n amutila.ted 
variety. Tlie small cheek patch an.d the rudimentary tail di£I:er from the normal condition of 
other North American species; in the former respect resembling the P. cancrivorus. The 
dimensions given are as follows : head and body, 27 inches ; tail, 3 ; hind foot, 4! ; skull, 5 
inches long, 3! broad. 

Upon the whole, i am inclined .to consider the P. pso~a a;s essentially the same with the 
Sonora specimen, with only a smaller cheek patch; and both of them varieties of P. hernandezii. 
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U R .S U S, Lin n . 

Ursus, LINN.IEus, Systema Naturae, 1735. 

·GEN. CH.-Body thick, clumsy, and large. Feet entirely plantigrade;. soles naked; nails long. Tail very short. Head very 

broad. Dentition: incisors ~=~· , canines :::::,premolars :::::, molars ;:::~, = ~~ = 42. 

The above brief characters will serve to distinguish~ne of the best defined groups in the 
animal kingdom. The species are not numerous, nor are they to be found, except in the tempe
rate regions of the northern hemisphere. A single species, U. ornatus, is found in the South 
American Andes. North America possesses more species than any other part of the world, 
having at least four, and perhaps five. 

The skull of the bears is longer, and the muzzle longer and broader than in the dogs and 
cats. The orbital processes of the frontal bone are moderately developed, almost wanting in 
the very young. The intermaxillary comes into· absolute contact with the frontal bone. The 
bony palate extends considerably behind the molar teeth. The lower jaw is massive and very 
high; the coronoid process ~subtriangular., and as long as high. 

The dental formula of the bears is the same as in the majority of the Canidae, the molar 
teeth in the lower jaw attaihing the maximum (seven) found in the placental mammals. It is 
very seldom, however, that the full number is met with, owing to the deciduous character of 
some of the . premolars, which are very small. Indeed, in most American species, one or two 
of these on each side, above and below, are usually wanting, their place indicated by a small 
socket, which is sometimes obliterated entirely, and only a sharp bony ridge occupying its place. 
The second premolar of both jaws disappears, and then the third; the fourth is almost always 
retained, aud usually the first also, which is situated very close to the canines, and generally 
incumbent upon thsm. The first three premolars above and below are very small and have but 
a single root ; their crowns are occupied by a single compressed tubercle. The fonrth tooth in 
both jaws is a premolar, but is mucl~ larger than those in front of it; the upper has three fangsi 
the lower two. The first upper molar has three roots, the second four ; the first, second, and 
third molars have two each; those of the third connate. 

The fourth upper premolar represents the sectorial tooth of the carnivora, but is here greatly 
reduced from its formidable homologue in the dogs; its shape is triangular, but the base of the 
triangle is posterior instead of anterior. The first true molar above has au oblong crown, with 
four principal cusps, and sundry supplementary wrinkles or irregularities. The second or 'pos• 
terior molar is the longest of all, and is shaped somewhat like the first molar, with an additional 
portion on the posterior extremity, usually subtriangular, and without prominent tubercles. In 
the lower }aw, the fourth lower premolar is smaller and narrower than the upper one. The 
first true molar is long and narrow, especially anteriorly; it still retains some of the chara<i:
teristics of the same tooth in the Canidae, especially when viewed laterally. The second molar· 
comes nearest the first true molar above, but is narrower ; the third molar is rounded or elon
gated, as broad as the second molar, but shorter ; its variations in comparative size furnish 
excellent specific characters. 

The inner line of the upper molars is straight, and those of opposite sides parallel. In both 
upper and lower jaws, the exterior and interior outlines of each row of molars are straight and 
converge anteriorly, so that the teeth narrow as we proceed forwards. 



MAMMALS-. URSIDAE-URSUS. 217 

·The skulls of all the Carnivora vary exceedingly with different age, the shape of the indi
vidual bones, and the general proportions of the head changing in a striking degree. This is 
particularly the case in the bears, so much so that any reliable .comparisons between different 
species must be based on examinations of specimens of the same age as indicated by the temporal 
fossrel, and the sagittal crest, as well as by the condition of the teeth. This last, however, is 
an uncertain basis of comparison, as the amount of attrition of the crowns of the molars and 
incisors depends much more upon the general nature of the food than the age. Bears in 
districts where animal sustenance and soft vegetables abound retain the integrity of the teeth 
much more than those which feed upon acorns, nuts, or other seeds requiring considerable 
grinding. 

Another source of difficulty in the determination of species of the bears is owing to the fact 
that the size at maturity varies considerably in different individuals of the same species. The 
sexes, too, are said to differ constantly. Thus, according to Blainville, the males of both 
Ursus ame1'icanus and U. arctos differ from the females in having the forehead flatter and less 
arched transversely than in the female and young male. 

The teeth, too, may vary considerably in size in two specimens of one species, where the 
other proportions are the same. Thus, in two skulls of Ursus americanus, from one locality in 
Louisiana, of the same size and age, the posterior upper molar of one (1154) measures .0.92 
inches; that of the other, (988 <? ,) 1.10 inches. I may here mention that in No. 1154 there is 
one upper premolar additional to the usual number on one side, two being developed between 
the first and third. There are thus five premolars and two molars. 

In describing the skulls of the bears it will be better to select as the type one of middle age, 
and afterwards indicate the variations in the very old and very young ones. 

The number of species of bears belonging to North America is somewhat uncertain. Those 
usually assigned are the black bear, Ursus americanus-the grizzly, U. horribilis-and the polar 
or white sea bear, U. maritimu.'!. The cinnamon bear of the Rocky Mountains has usually been 
considered a variety of the black bear. Skulls of a small brown bear from the Copper Mines of 
New :Mexico, probably the cinnamon bear, show conclusively a difference of species, and the grizzly 
bear of the same neighborhooil exhibits peculiarities not found in the grizzly of the Pacific 
coast. There may thus be :five species, and to this we must probably add the Barren Ground 
bear of Richardson, referred by him to Ursus arctos of Europe. This may, however, prove to 
be the same with the small grizzly of the Rocky Mountains; in which event it must be consid
ered as entirely distinct from U. arctos. 

For the sake of illustrating the comparative sizes of the skull in different species of North 
American bears, with the relative proportions of each, I have prepared the following table, 
based upon selections from the large stock of specimens before me. 
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Comparison of skulls of different species of bears. 

Current I Name. I Sex & I Locality. I Total length. II Length between con- Width between zygo- Height of skull. I Least width of muzzle 
number. age. dyles and intermax- mata. I behind incisors. 

illaries. 

---1 I : : I II ~ -- --------
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988 

1154 
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897 

2250 
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1155 

2086 
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1218 

il220 

2037 

2893 
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Urrus cinnamoneus ? •• ___ • - Q Copper Mines, N. M .• _ •• ______ _ 

•••••• do________________ J ______ __ do _________ .(black) •••• 

• _. __ .do. __ • ••• _ •• _----- J . ___ ... do • • ___ • ___ .(brown) ... _ 
•••••• do._______________ o ________ do ___________________ _ 

Urms americanus •••• ----- Q Morehouse co. , La--------·-----

·-----do ••.••••••••••••• ------ Prairie Mer Rouge, La- .. --------
. ••••• do ____________ ____ J J Pennsylvania _____ ----- •. _----

.••••• do. _______________ ------ St. Lawrence co., N.Y.--------

...... do .... ------------------ Saranac Lake, N. Y------------

----- .do. _----------- _____ • __ • Prairie Mer Rouge, La •• --- _----

.••. •• do________________ J 

...... do ________________ -- ----

Horribilis, var. lwrr~ --- J 
.••••• do________________ J 
.••• •. do________________ o 

Morehouse parish, La •• __ • __ ••• 

Prairie Mer Ro"Uge, La ________ __ 

Los Nogales, Sonora •• __ • _____ _ 

Copper Mines, N. M .• __ ....... _ 
--------do ___________________ _ 

Urm6 horrwilis ____ •• __ ••• ____ • _ Upper Missouri.. __ -- •••••• ----

- __ ._.do. __ ._. __ ----. ________ • Monterey, Cal. _____ -- --- ••• __ 
•••••• do________________ o ••••••• do ___________________ _ 

...... do ________________ ------ San Francisco, Cal. __________ __ 

______ do •• __ __ __ __ __ __ __ __ __ __ Upper Missouri. __________ .----

lh·~Jus marinus----. __ •• __ • __ __ __ North Greenland ____________ __ 

--- ... do. ___ .---------- ______________ .do ... __ ---------------
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URSUS HORRIBILIS, Ord. 

Grizzly Bear. 

Ursus herribilis, 0RD 1 Guthrie's Geography, 2d Am. Ed. II, Hll5, 291, 299. 
SAY, in Long's Exped. II, 1823, 53. 

DouGHTY's Cab. Am. N.H. I, 1830, 121; pl. xi. 
GoDMAN, Am. N. H. I, 1831, 131. 

Ursus fet·ox, ("LEwis & CLARK,") RICHARDSON, F. B. A. I, 1829, 24; pl. i. 
FisCHER, Synopsis, 1829, 144. 

MAXIM. Reise in das innere No.rdam. I, 1839, 488. 

219 

WAGNER, Suppl. Schreb. II, 1841, 138.-IB. in Schreber, III, tab. cxli, C. (Copied from Richardson.) 
AuD. &. BAcH. N. A. Quad. III, 1853, 141; pl. cxxxi. 

GEOFFR. Voyage de Ia Venus, Zoo!. I, 1855, 123; pl v. (Skeleton.) 
GIEBEL, Siiugt. 1855, 742. 

Mu. VON WIED & MAYER, Verh. K. L. C. Akad. der Naturf. XXVI, 1857, (?) 39; pl. iii, anim11I; 
pl. iv, skull. 

Dani.• ferox, ("GRAY,") LEssoN, Nouv. Tab). R. A. 184!!, 74. 
Urs¥S cinereus, D&sM. Mamm. I, 1S20, 164. 

HARLAN, F. Am. 1825, 48. 

Ursus candescens, HAM. SMITH, Griff. Cuv. II, 1il27, 229; V, 1827, 112. (Plate from T.ewis & Clark's specimen in 
Philadelphia Museum.) 

Ursus arctos, var., MinDENDORFF 1 Sibirische Reise, II, n, 1853,4, 54, 61. 
White bear, BARTON, Phila. Med. & Phys. Jour. I, 1805, 75. 

WATKIN's, Amer . Phil. Trans. VI, 1809, 70. 
Grizzly, gray, white, and brown bear, LEWIS & CLARK, passim. 

Gray bear ofJlmerica, Journal de Phys. LXXXI, July, 1815, 416. 

DEWITT CLINTON, Trans. N. Y. Lit. & Phil. Soc. I, 1815, 56. 

SP. CH.-Size very large. Tail shorter than ears. Hair coarse, darkest near the base, with light tips. An erect mane 
between the shoulders. Feet very large; fore claws twice as long as the hinder ones. A dark dorsal stripe from occiput to tail, 

and another lateral one on each side along the flanks, obscured and nearly concealed by the light tips ; intervals between the 
stripes lighter. All the hairs on the body brownish yellow or hoary at tips. Region around ears dusky; legs nearly black. 
Muzzle pale, without a darker dorsal stripe. 

A young grizzly, obtained near San Francisco by Dr. Newberry, and measuring about 3~ 
feet, exhibits in miniature all the peculiar characters of the species. The head is long and 
acute, as in young bears; the muftl.e is truncated and naked above for abQut half an inch fr~m 
the tip. The nostrils are rather open, and the groove in the anterior face of the upper lip, 
extending to the septum, is naked. The ears are large and conspicuous above the fur ; rather 
narrow and high, and well coated with hair. They are about three inches high above the skull, 
(exclusive of the hair.) The tail is shorter than the ear by nearly an inch. 

The fore claws, as usual, are larger than the hinder ones. The fourth is longest, then the 
third, second, first, and fifth. The first claw is much the most arched and convex in its dorsal 
outline, and the rest become successively less and less curved ; the longest measures about 2! 
inches. They are compressed to near the tips, where they are depressed and slightly rounded 
along the short and truncate tip ; here they are not dissimilar in shape to the incisors of the 
beaver, though larger. The digits preserve much the same proportions as the claw, except that 
the fifth is rather longer than the first. The balls of the fingers are longer than broad, and 
are separated from the large pads by a hairy depression. The main pad is twice as broad as 
long, and narrows from the outside inwards. The single small circular pad near the outer edge of 
the foot is separated from the main pad by an interval equal to its own diameter-about one 
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inch. The hind foot is rather shorter than the fore feet ; the proportions of the toes very similar 
to those of the fingers, the claws much shorter, or little over one inch. The balls of the toes 
are longer than wide; the outer the larger, and advancing nearly as far as the fourth or longest. 
The single pad on the sole is longer than wide, and somewhat shield-shaped. 

A much larger specimen in Dr. Newberry's collection agrees in general characters, except 
that the tail is still shorter in proportion to the ear. The longest fore claw measures four 
inches. The sole of the hind foot is rather longer than in the young; the single large pad 
measuring about seven and a half inches by five. 

The grizzly bears of the Pacific coast vary somewhat in tint, but maintain at the same time 
quite constant characters. Thus the limbs are generally black or dark brown; there is a dark 
stripe along the back) commencing at the occiput, and another on each flank parallel to this) 
and commencing behind the axillre. The sides of the body, on either side of the dorsal stripe, 
are of a pale brownish yellow, with a tinge of hoary, and brighest over the shoulders, the 
general effect being curiously similar to what is seen in Spermophilus dougla8sii, and to a less 
extent in S. beecheyi; the distinctness of the stripe is, however, obscured by the hairs being all 
tipped with lighter. The belly is of a dull yellowish, as is also the head generally, which, 

however, occasionally, is brownish in part. There is, generally, a suffusion of brown about the 
ears. 

There is a kind of mane on the neck, extending from the occiput to the shoulders, along 
which the hair is considerably longer than that on either side, especially in the adult. In the 
largest specimen before me these hairs of the mane are five inches long, the others only three; 
they are dark reddish brown at the base, shading into black to near the tip, which is pale 
brownish yellow. The lighter colored spaces on either side of this line are brownish ashy at' 
the base. The remaining and largest portion dirty yellowish. The head above and sides of 
the neck are yellowish, the under surface of the body of a duller tint of the same. The limbs 
generally are blackish, with occasional tips of the dirty yellow. 

In one young animal the legs are dusky, and the entire body at first sight appears of a dirty 
yellowish. On closer examination, however) the concealed darker dorsal stripe, and those on 
the flanks can be readily made out, more of the tips of the hairs generally being invaded by 
the yellowish . 

• 
Other still younge..r specimens are darker and exhibit the three longitudinal stripes very 

distinctly. 
The largest skin of this grizzly, from California, measures 6 feet in length. From six to 

seven feet may be considered the maximum. 
A very large specimen (2039) from the Yellowstone is nearly uniform in its colors in all 

parts, the body of the hairs being dark brown, the ends of the hairs dull brownish yellow. It 
measures about six feet to the tail which is a mere rudiment shorter than the ears. 

Another specimen, (1843,) on the contrary, is niuch varied) the prevailing color being cinna- , 
mon brown, more yellow on the nose, flanks, and lower part of the back; ,the legs nearly uniform 
dark reddish brown. The darker hairs of the back are brownish yellow at the base, then 
cinnamon, and finally tipped with lighter. This specimen measures 6! feet. 

A young animal, (1826, dressed skin,) is entirely of, a whitish yellow above and on the sides, 
anteriorly. Another, (1830,) is almost a miniature of No. 2039, except that a dorsll-1 dark 
line separates the lighter of the sides. There is, however, a distinct crescentic white patch on 
the side of the shoulder or a little anterior to it. 
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No. 1867, from the Upper Pl~tte region, is somewhat like 2039, with rather more yellowish 
on the neck above ; 1865 has a greater mixture of yellowish white anteriorly; while 1866, a 
large specimen, is as white as 1826, The legs of all, however, are uniform dark brown. 

I have received from Dr. Hayden the dimensions of the claw of a grizzly killed at Fort 
Benton by Col. Alfred Vaughan, Indian agent. This measures 6!- inches along its convexity, 
and is the largest that has come to my knowledge, though Townsend refers to one of seven 
inches, taken from an animal killed in the Rocky Mountains by the party to which he was 
attached. 

There is littie difficulty in di~tinguishing the grizzly bear in all phases of condition from the 
common American black bear. The size of the feet and the length of fore claws, together with 
the varied color of the hairs in different portions of their length, as well as in different regions, 
with many other features, will ~lways answ:er for this purpose. Lewis and Clark, in referring 
to the differences of the grizzly and black -bears, say that in the former the testicles are each 
contained in -separate pouches, two to-four inches apart, and placed further forward 'than in the 
black bear, in which 'they are contained in a single pouch, like that of a dog, and placed back 
between the thighs. · 

The definition is more difficult in, regard to. the U. arctos, or European brown bear, and 
some authors, as De Blainville, are quite positive as to their being identical. I have satisfied 
myself of a differencE}; from comparison of the skulls, but have never had an opportunity of 
examining 11kins of the European animal. This in size is sometimes but little inferior to the 
average of grizzlies, although never reaching the maximum of the latter. The fore claws a;nd 
the feet are proportionally less than in the grizzly ; the ears are longer. There is usually no 
trace in the young grizzly of the ·whitish collar or transverse band on the sides of the neck, nor 
has the distinct arrangeJ.Qent of color in stripes, as described in the grizzly, been observed in 
its European congener. 

The existence of a brown bear in North America, less in size and specific~lly different from 
the grizzly, is authenticated ·by Richardson, who founQ. it on several occasions in the . Barren 
Grounds of the Arctic zone. - Without being positive on the subject, he inclines to the opinion 
that it is the Ursus arctoSo of Europe. The naturalists of the Venus obtained a brown bear on. 
the coasts of Kamtschatka, and carried it alive to Paris, where it was considered to be the tr_ue 
Ursus arctos. If this be so, then the American Barren Ground brown bear is probably· the 
same species. 

Middendorff, 1 in an exceedingly elaborat~ article on the Ursus arcto~, in the course of which 
he discusses the characteristics of over :fifty skulls, decides that all the European bears belong
to one species) of many varieties . . In comparing the grizzly bear with the U. arctos, he finds 
so few differ-ences as to be almost inclined to co-nsider both as the same ; the size of the grizzly, 
as well as its weight, he thinks over estimated; and even admitting a weight of 800 pounds, 
mentions a bear of the Ural of this mag.nitude, according to Eversma.nn. 

The long claws of the grizzly he admits to exceed those of the Old World bear,but is not . 
certain that all of the former species have an equal development in this respect. ·He calls to 
mind the peculiar variety of the Ursus arctos) called falciger by Reichenbach on this account. 
He suggests that the bears of mountainous and rocky countries have longer claws than those 

of the plains. ' 
The author comes fi~allyto the conclusion that in the great length of the claws, the great 

• Sibirische Reise; II, u, 1853,4 and 54. 
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size, the usual absence of most of the small premolars, and the grayish white color of the tips 
of the hairs on the body, the American grizzly forms a rem,arkable and extreme geographical 
variety of the Old World, Ursus arctos; very closely related to the bear of the west coast of 
Behring's Straits, and through this and others, by insensible degrees, affiliating with the common 
well known bro" n bear. 

In the lack of sufficient materials for comparing the grizzly with the Old World bear, I cannot 
gainsay thece conclusions, although perhaps the description of skins and skulls of the American 
animal herein presented may throw more light on the subject. 1 

Skull.-The skull of a grizzly bear from California, of middle age, (20.31,) obtained at San 
Francisco, exhibits the teeth almost perfectly unworn, excepting the extreme points of the 
inner tubercles of the upper molars, and the outer of the lower. The sagittal crest extends 
further forward than in the smaller American bears of the same age, reaching to the coronal 
suture. 

The upper outline of the skull is nearly straight from the occiput to the middle of the pari
etal crest. It then curves gently upwards, attaining its greatest elevation over the beginning 
of the posterior fourth of the frontal; from this it slopes downwards in a nearly straight or very 
gently convex line to the anterior third of the nasal, and passes off more nearly horizontally and 
straight. The curve is much less convex than in the U. qmericanus, and the greatest convexity 
of the arc of curvature, and greatest height above its chord, is in the posterior fourth instead o£ 
in the centre. The forehead is plane between the orbital processes injts central third, exterior 
and posterior to this it is very gently convex, much less so than in the U. americanus. There 
is a decided angular depression along the middle of the nasal bones} except in the posterior 
fourth, where it is much less. • 

The greater elongation of the skull in the grizzly bear is shown in the proportio;n which the 
width between the zygomata bears to the total length of orthographic proportion, being as 501 
to 1,000, or nearly as one to two. 

The zygomatic arch of this species is very little curved in either direction, being nearly 
straight, viewed from above, and only moderately arched. The coronoid process of the lower 
jaw is moderately concave on its posterior outliu~ a.nd forms a well defined right-angle with the 
superior, which curves very little downwards to meet it. 

A rather older specimen from the upper JVIissouri, lent for examination by Dr. Stevens of St. 
Louis, exhibits much the same characters, although rather shorter absolutely, and broader in 
proportion to its length. In this and a very old specimen from Monterey, (1218;) the rnedian 
sagittal crest has not advanced beyond the coronal suture, although the temporal ridges are 
very decided and rise above the level of the forehead. In neither of these is there any great 
difference in the upper profile of the head, except that in No. 1218 theforehead is more depressed, 
so as to cause a slight concavity from the middle of the frontal bone to the end of the nas~tls. 

The forehead between the post orbital processes is also concave transversely, the orbital process 
only being rounded off exteriorly. The skull has become much broader in proportion to the 
length. (616.) 

' As this article is pas11ing through the press, I have received an elaborate paper, entitled "Ueber die Selbststandigkeit 

der Species des Ursusferox, Desm., von Prinz Max von Wied, mit anatomisehen Bemerkungen von Dr. C. Mayer," an extra~J_t 

from the Verhandlungen der Kais. Leop. Carol. Akad. der Naturforscher, vol. XXVI. The date is not given, but it is .either , 

1856 or 1857. The species is very elaborately discussed, both as to its external form and internal structure. The ' authors come 

to the conclusion, after reviewing all of Middendorff's arguments, that the species is essentially distinct, as a species, from · the 

European Ursus arctos, espe?ially in. the shorter ears and longer cl~ws, as well as in certain osteological peculiarities. 



The skull of the grizzly bear carl at all times be distinguished by its size .alotie from all oth.er 
American species, e:x:cepting theJ?tHar bear. .This, ·however; _differs e:x:ceedingly i:n many ·respects; 
the muzzle is niuch broader and more arched ; the nasal bones extend further backward . . The 
base of the whole skull is much curved from the condyh~s to the incisors; the palate being 
excavated almost into a boat shape; Thus, a straight line extended from between the occipita.! 
condyles to the crowns of the indsors will pas·s more than 1! inches above the cen:tre of the 
palate ; in the grizzly bear ' not half lin inch. , The head of U. maritimus is rnuch nilrrower 

. ' ' being barely more than half as wide as long. ·· The zygomatic arches are lower arid weaker. 
The teeth of the polar bear; with the exdeptioii of' the canines and incisors, are much smaller 

than in the grizzly, scarcely excee·d1Iig, in absolute dimenSions, those of the common black bear. 
The posterior upper riiolaris smaller tlh:trl.'in the aV'~rage of U: americanus, and quite similar in 
shape ; the posterior half of the crown is nearly horizontal. The third molar from above is 
rnuch more truly sectorialthari in other beats; tlie anterior lobe being much longer than the 
posterior, which is reduced to a smaller' size. The horizontafseotion of the tooth is sub-elliptical, 
not triangular, and the inner tubercular lobe seeJ:l in most other species is here reduced t~ a 
basal ridge. There are also differences ofimportance in the lower molars in the nearly horizon· 
tal and plane crowns .. of the . very small posterior one, the fewer . tubercles of the others, the 
absence of distinct vertical wrinkles on the outer surfaces, &c. The incisors also differ mate
rially. It is not necessary, however, to push ffuther the comparison of the species. 

The relationships e-xisting between the skulls of Ursus horribilis arid U. arctos of Europe are 
pretty close. Although our species is considerably larger, De Blainville, in his "Osteographie 
Comparee," as well as other authors, considers it to be a mere variety of the U. arctos, forgetful 
of the dogma of Buffonthat the species of the New World are in general merely degenerate 
varieties of those of the Old. I have not had the opportunity of examining an adult he~d of 
U. arctos, but the oldest and largest figured by Blainville measures 14 inches in length and 
9.3 inches in width. Th11s, while the length is,somewhat less, the width between the zygomata 
is much greater, being 0.66 of the length. ·.· ln the broadest skull of U. horribilis before me, 
and one agreeing in age with Blainville's specimen, the proportion is but 0.61. This width of 
head far exceeding thatof any well known'American species, wou_ld appear to be quite conclu
sive as to the question of identity. Another skull of U. arctos, as represented in the '' O~te
ographie," is 11.40 inches long and 7.50 inches wide, or in the proportion of 100 to 66 nearly. 

In comparing a skull of the grizzly bear of California (1220) with one of U. arctos from 
Sweden, marked two years old; (No. 1033,) I find them both of nearly the same relative age, 
the latter a little the most forward. The last upper molar has made its appearance in both, 
the last lower one has its crown four-fifths exposed in U. arctos; in the other, with one-third 
visible, but not yet above the alveolus. The deciduous canines hav'e not yet fallen .in either; 
the outer upper incisor is not quite up in -the California specimen, while it is nearly in place in 
the other. In these specimens the greater breadth but smaller size of the European bear is 
distinctly evident. The teeth are proportionally -larger in the American animal; the posterior 
half of the last upper molar more horizontal and broader, the outer surfaces more wrinkled. 
The sectorial molar above is muc)l broader in the grizzly, being nearly as wide as long, though 
sub-triangular in shape. In U, arctos this molar is proportionally longer, and little more than 
half as wide as long; the inner tubercle is much smaller, and in the more trenchant and com
pressed crown, and higher anterior _lobe, resembles quite closely the corresponding to.?th in the 
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polar bear. The premolars between this and the canines are either very small or wanting 
entirely in all the skulls of the grizzly, while in arctos there are two quite large ones. 

Corresponding differences exist in the lower molars, which are largest in the American bear, 
though not in the same proportion as the upper. The posterior molar is much more elongated 
in the grizzly, equalling the second in advanco of it, while in U. arctos it is not more than 
three-fourths this length. An important difference exists in the fourth molar from behind. 
This in both exhibits one central and elevated compressed pointed lobe. In the grizzly, there 
is a tubercle at the base of this lobe postero;.internally, from which a lqw angular ridge passes 
to .the posterior end of the tooth, parallel with a similar ridge, passing back from the lobe 
and a little exterior to the middle line of the tooth. These two ridges meet behind and enclose 
a small valley. Now, in the U. arctos the inner tubercle with its ridge are wanting, and there 
only is a central ridge along the posterior half of the tooth. In this feature of a single ridge 
there is quite a close agreement with the Ursus americanus and cinnamoneus. The incisor teeth 
seem to have much the same characters in both species. 

In view of the very great difference in the size of the teeth in the smallest grizzly bear and 
the largest of our smaller species, it is hardly necessary to go into any detailed comparisons of 
the skulls of the species. The most important characteristics, independent of size, are to be found 
in the narrower head, straighter profile, and more flattened and concave forehead, greater pro
portional size of the poste!ior upper and lower molars, and numerous other features in the grizzly. 

The following table exhibits the detailed measurements and proportions of the skull in several 
grizzlies, from various localities, as well as of a skull of the polar bear : 

Measurements. 

I 
Ursus horribili.s. U. horribilis. U. horribili.s, var. U. maritimus. 

1218. 2037. horriaeus. (J 990. 903. 
Monterey, Cal. San Francisco. Copper Mines. N. Greenland. 

SKULL. 

Inches. lOOths of Inches. IOOths o Inches. llOOths of Inches. IOOthsof 
length. length. length. length. 

-- --
Total length .• ------ •• -------- •••• --.- •• -------- 15.20 1. 00 14. 10 1. 00 14.20 1. 00 15.20 1.00 
From end of intermaxillary to end of condyle. _____ . 14. 60 • 96 13.70 . 97 13.10 • 92 15.30 1. 01 
Greatest width .. ____ -_.---- __ • ___ • ___ .--_-.-- __ . _ 9.37 . 61 7. 20 • 51 8.20 . 58 8.20 .54 

" height above base of cranium------------· 4.90 . 32 4. 10 9 4.40 • 30 4.30 . 28 

Distance between orbits---- - -----------·--------- 3.40 . 22 2.85 . 20 3. 10 . 21 3.63 . 23 

" " orbital processes. ______ .- __ .--_-_ 5. 17 .34 3.80 . 26 4.70 . 33 4.78 . 31 
Nasal bones, length ________ ••• ___ •• _. ---. __ • _. _. -------- ------ 3.90 • 27 --~----- ---- .. - 4.30 . 28 

width before __ •• ~- .• _ ••••••••• ". "· •. 1..40 . 09 1. 30 . 09 1. 40 • 09 1. 23 . 08 
Narrowest part of muzzle behind canines ••••• __ .• _·_ 3.05 • 20 3. 10 .21 2.80 . 19 3.48 . 22 
Upper incisors, from front to molars_ •••••••••• _ ••. 3.50 • 23 3.18 . 22 3;20 . 22 3.56 . 23 

to hinder margin of palate • _ •.•••• _. 7.80 . 51 7.00 . 49 6.95 . 48 7.80 . 51 
width between external edges __ • _ .•• 2.06 . 13 1. 80 .12 1. 87 .13 2.00 . 13 

Upper molars, length taken together_ . • • __ •.• _____ . 3. 13 . 20 3.00 . 21 2.80 • 19 2.56 . 16 
least distance between .•• ___ •.•..• __ 2.05 . 13 1. 80 . 12 1. 80 . 12 2.30 . 15 

From intermaxillary to end of nasals •.•... _ •.• __ • .. -------- ................ 6.27 .44 -------- -.. --- .. 7.20 . 47 

" commencement of orbit._ ••. _ 6. 26 .41 5. 60 . 39 5;70 . 40 5.90 . 39 

Between post orbital points and occiput •••••••••••.. 8.70 . 57 7.80 :55 7.80 . 54 8. 60 . 56 

From post orbital points to end of nasals-·-··--··-· 5. 15 • 33 4.94 . 35 4. 64 . 32 5.00 • 32 
end of intermaxillaries •• _ 8.00 . 52 7.40 • 52 7.40 . 53 7.90 . 51 

I 
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The range of the grizzly bear is quite extensive thfough N~rth .America though less so than 
that of the common black bear. It appears first to occur on the Missouri, above Fort· Pierre, 
and becomes more and more abundant higher up on the Missouri, and especially on the Yellow
stone ; thence to the Rocky Mountains, which it inhabits throughout its entire extent in the 
United States. It also ranges to the Pacific, though not fop.nd on the coast north of the Colum
bia river. To the north it extends far into the British possessions, and southward into Mexico; 
how far, however, is not known. 

Richardson credits Lewis and Clark with the name of Ursus ferox, as first applied to this 
animal; I have not been able to find this name in their report, and am inclined to believe it a 
translation by Richardson of one of their vernacular appellations. To the best of my present 
knowledge, the first tenable name is the one imp~sed by Ord as quoted above. 

For a detailed account of the skull and skin .of a variety of grizzly from Sonora arrd the 
Copper Mines of New Mexico, which I ballUrsusliorribilis var. horriaeus, I refer to the report 
of the United States and Mexican Boundary Survey . 
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1-~--~---1·--·-----. --------·----1--.---.--+-1-----'----
2084 Q c,j,lavaras co:, Cal ..... Nov., 1855 .... Lt. R. S. Williams<>n. .. .. Skin .................. • , ............ •Dr. J, t:J, Ne'wberry •. 

2085 9 ·.·.·.::::: ::::::::::::::: :::::: ~::·.::: ::::::::::::::::::::: :::: ::::::::::: :::::: :::::: :::::: :::::: ::::::::::.:::::::: ..... 0 
0 •.••••• do .................... -.:do·:., .. '~ •• -~· •..•..... do- ....... -................ do •••• -••. -~-····· ...• -•• .•..•.. •. -•••• ·····~·do· ... ···-:~~·~ .. 

!219 Q Monterey, Cal ....... , .............. Lt. w. P. Trowbridge ..... Skull ...... , ...................... , ............ , .... , 
1220 0 ...... do ... : ................................ ao ................... do ............................... · .................. .. 
3100 petaluma, Clll ......... ,; ...... ;,. ... E. Samuel~ ....... ; ......... do .. , ........................................... •••••• 

83 ............ FortUnion,Neb ........ , .... , ...... , .. l.E.T.Denig ............. ,Skin., ............................ ··:"'"'"'.'"" .. "". 
?1826 ...... .... .. Bighorn river, Neb ...... Aug.,1856 ... 'Lt. G. K. Warren ........... do ............ · ......... '" ...... Dr. F. V.Hayden ... 
1830 ............ FortC!ark,Neb; ....... : .... do ......... , ...... do ........... , .... , .. do ........................................ do~ ........ .. 

~:: :::::: :::::: ·~~~~!:t~~~~~;;·:.:::: ::::!: :::::::1::::::::::::::::::::: :::: ::::::::::: :::::: :::::: :::::: :::::: ::::.::::::::::::::: 
2892 ...... Fort Union, Neb ...................... ., .... do ......... ; ....... Skeleton .................................. jlo,.~,, .. ,..,. : 

1865 2563 Q Medicine Bow Butte,N, Aug . . 30,1856. Lt. F. T. Bryan ....... 
1

314 Skin....... 15t 52 2t 6t W. S. Wood ..... .. 
1866 2564 Q ...... do ................... do ....... l.; .... do ........ , .... 315 ... do ....... 17i- 67t 4j' 71 ....... do ......... .. 

1867 2565 (!; ...... do ................ Ang.27,18561 ... ,.do, .... , ..... :.l31~ •• do ....... 14 :~Bt ~ 5f ...... do ......... .. 

URSlJS AMERIO.ANUS, Pallas~ 

Blllck Bear. 

Ursus americanus, PA.LLAs, Spicilt:lgia. Zoologia; iuv, 17~(}, fP24. 

· GM. Syst. Nat. I, 1788t.Wl. 

Bo~DAEil'J', El. Ani1IJ.I, 1784, 79 •. 
LAcEP. et Cuv~ER, Menagerie du Museum, IBOi. Plate. 

DEsr.t.A.iEs+, Ma1IIili.I, 1820; 165. 
HAIH • .&.N; F. Am. 1825, 5.1. 

. RICH. F. B. A. I, 1829, 14. 

FxscHER, Syn. 1829, 143. 
G(JnM.&.N, Am. N. H. I, 1831, 114. 
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F .. Cuv. Suppl. Buff. I, Mamm.1831, 352. 
WAGNER, Suppl. Schreb. II, 1841, 141.-IB. in Schreber Saugt. III, pl. cxli, B. (No text.) 

DEKAY, N.Y. Zoo!. I, 1842, 24, pl. vi, f. 1. 
AuD. & BAcH. N. A. Quad. III, 1853, 187; pl. cxli. 

MAX voN WIED & MAYEil, Verh. K. L. C. Akad. der Naturf. XXVI, 1857, (?) 41 ; pl. v. Skull. 
Urru& niger, ame1·icanua, GRIFF. Cuv. V, 1827, 112. 
Black bear, PENN. Hist. Quad. 1781, No. 174.-IB. Arctic Zoology, I, 1784, 57. 
Ours nair d'.!lmerique, ST. HILAIRE, Cuv. Hist. Nat. des Mamm. II, 1819. Plate. 

Sp. CH.-Size small. Feet moderate. Fore claws not twice as long as the hinder. Color entirely uniform throughout, 
either black or brownish; the hairs darkest towards the tips. 

No perfect specimens of the American black bear have been collected by any of the expeditions, 
although Dr. Newberry brought in a large robe, procured in Oregon, In this the hairs are 
long and rather soft, without any wool between their bases. The color is a lustrous black, with 
a slight tinge of brownish near the roots, the difference is, however, scar::Jely appreciable, 

The hair of the black bear is much softer than that of the grizzly, and in the skins examined 
lacks the wiry wool seen among the roots of the long staple in the grizzly. 

Skull.-The specimen selected as the type of the skull in this species is No; 89'7, from St. 
Lawrence county, New York. The sex is unmaJ;ked. The molar teeth are unworn, and the 
age may be three or four years. The sagittal crest is quite distinct over the posterior half of 
the parietal bone; it then sinks down, and the temporal crests proceed forward, diverging so 
that their inner edges are separated at the coronal suture by about half an inch. 

The outline of the skull above in profile is a gentle curve from the termination of the sagittal 
elevated crest to the beginning of the anterior third of the nasal ; the rest of the profile, at the 
extremities of this single curve, passes off in a gentle convexity and more horizontally. The 
curve forms quite a perfect arc of a circle, (a little more convex on the posterior half,) the chord . 
of which. measures about 'T inches, the ordinate, one. There is very little, if any, depression 
of the skull along the central line, the line of profile view coinciding almost exactly with it. 
The skull is entirely flat or plane above, (except a very little rising along the temporal crests,) 
as far as the middle of the frontal bone; there is then a slight swelling, and beyond this the 
bone rounds rapidly Qff to the orbital process and the edge of the orbits; but a central area 
continues flat to the end. The transverse outline between the points of the orbital processes 
ex-hibits a shallow concavity in the centre, and a rapid rounding at the extremities. 

The outline from above shows the width between the zygomata to be 0.5'73 of the total 
length. The distance from the anterior point of the molar to the en.d of the muzzle, measured 
parallel to the axis of the head, is 0.332 the total length; the least width between the orbits is 
0.22· of this same length; that between the points of the orbits is 0.439 of the 1mme length. 

The lower jaw is heavy and massive. The coronoid process is broad, the anterior and upper 
edge curving round to meet the moderately concave posterior outline at a rather obtuse angle. 
There is, however, no appearance of a hook. 

The molars are of moderate size, the posterior lower one with the outline slightly oval, the 
anterior larger and flattened, the transverse diameter three-fourths the length of the longitudinal. 

A younger animal from Pennsylvania has somewhat the same general characters, except that 
the profile curve of the forehead is less regular, and indeed is nearly straight on the anterior 
hc.lf. The coronoid process is considerably lower, and the posterior outline passes considerably 
m.ore forwards, so that a perpendicular line, instead of falling on the anterior base of the condyle:, 
w~mld pass considerably in advance. 
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Of two specimens from Louisiana, of nea.rly the same age with that first described, one agrees 
pretty well with it ; the other exhibits a gentle concavity from -between the orbital processes to 
the end of the nasals. 

In three very old specimens from Louisiana, the sagittal crest extends nearly as far as the 
middle of the frontal bone. In two of these there is rather p10re of a depression between the 
orbital processes than that described;. the third (a male) agrees very closely. The dorsal outline 
is altered in all as being less convex ; in one it is nearly straight from the end of the sagittal 

• crest to the tip of the nose. _ . 
A specimen (No. 1156) has a much shorter muzzle than the others, measuring only 0.29 of 

the total length, instead of 0.33, as given above . . 
All agree in the general shape of the coronoid process as given _above. 
Since writing the preceding article, I have examined a skull of the black bear from Saranac 

Lake, New York, which exhibits some veryanomalousfeatures, greatly differing from what has 
been described. The chief characteristic is the enormous breadth of the head, in this respect 
exceeding even the Ursu$ arctos of Europe. Thus, while the total lengthis 10.70 inches, the 
width is 7.60, a proportion of 100 to 71. A larger number of specimens from this locality, 
may perhaps furnish the clue to this remarkable variation, which, under other circumstances, 
would be readily allowed as indicating· a distinct species. 

Me~urements. 

Ursus Americanus. Ursus Americanus. 
Morehouse parish, La. Saranac Lake, N. Y. 

SKULL. 987. (J. 2250. 

-. 
Inches. lOOths of length. Inches. lOOths of length. 

Total length ••••••••••••••.•••• _ •••• _.~--._ ••••••• -.----.--. 12.30 1. 00 10.70 1. 00 

From end of intermaxillaries to end of condyles •••••• - ·------- 11.70 . 95 10.50 .98 

Greatest width. __ ••• --- ___ ---------.---------·--.---- - ----- 7.50 • 60 7.60 .71 

height above base of cranium----------------------- 3.60 • 29 3.40 .31 

Distance between orbits._ ••••• ---------.-.----------------- 2.80 • 22 2 .. 77 • 25• 

orbital processes.--------···· •• ------------ 3.85 .31 '1 . 16 • 38 

Nasal bones, length---. ---.----------- •••• ---------------- 3. 10 • 26 2.50 • 23 

width before _ -- ••• --------.- •• ---------------- 1. 00 . 08 1. 20 .11. 

Narrowest part of muzzle behind the canines----------------- 2.58 . 20 2.27 • 21 

Upper incisors from front to molars.------- •• ---------------- 2. 90 \ . 23 2.40 • 22 

to hinder margin of palate----- ••• ------------ 6.15 • 50 5.33 .49 

width between ex.ternal edges---.:.----------~- 1. 37 .11 1.20 .11 

Upper molars, length taken together.------····-------------- 2.35 .19 1. 82 .17 

'least distance between ------·•---------------- 1. 60 .13 1. 74 .16 
t 

• 42 4.40 .41 From intermaxillary to end of nasals-·····------------------ 5.25 

commencement of orbit ---•----------- 4.60 • 37 3. 70 .34 

Between postorbital points to occiput------------------------ 7.20 • 58 6.40 • 59 

postorbital points to-end of nasa]s .. ·--- -------------- 4.14 • 33 3.37 . 31 

end of inte,rmaxillary •• ------------ 6.27 • 50 5.20 .48 
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List of specimens. 

Catalogue Sex & Locality. Whence obtained. Nature of specimen. Collected by-
number. age. 

2332 Oregon-------------------- Lt. R. S. Williamson ••.• Robe ____________ Dr. J. S. Newberry •• 

2333 Essex colinty, N. Y ---------- Dr. S. E. Hale---------- Paws in alcohol ••• ---------------- - ---

988 Q Prairie Mer Rouge, La ________ J. Fairie --------------- Skull •••••• ----- -------------------·-

987 ·a ...... dO-------------------- ••••• do ••• c ••••.••••••••• do •••••••••••••• --------------------

1154 ------ ...... do .......................... do .................. dO----------------------------------
1155 ------ . . .... do ____________________ .••••. do ________________ •• dO----------------------------------

1156 ------ ...... do •••••• --------·----- •••••• do _____________ " __ •• do ______________ -------------------

902 a Pennsylvania-- ......... ---. S. F . Baird __ .... •• • •• • . Skeleton __ •• ___ ••••• __ ••••••• __ ••• _. _ 

897 St. Lawrence county, N. Y --- Dr. F. B. Hough-------- Skull ••.•••..•••. --------------------

2250 Saranac Lake, N. Y ••••••••• M. Baker ................ cdo ••••••••.••••• --------------- - ----

2359 Essex county, N. Y---------- Dr. S. E . Hale:: ••••••••••. dO-------------- - -------------------
3061 •••• _. _ ••••• do ..... ----.-- ..•..• _ •• _ ..•. do._ •• _ •. ___ "_ ...... do •••• __ ••• ____ •• _ •• __ • _ •• _ ••••• _. __ 

1162 •••••• Lake Superior ..... c········· J . W. Foster ........... ·• Molars ••.•••••••• -···---------·--·--·-

URSUS AMERICANUS, var. OINNAMONEUS. 

Cinnamon Bear. 

Ursus americanus var. cinnamomum, Aun. & BAcH. N . Am. Quad. III, 1853, 125; pl. cxxvii. 

A sin~le robe of this variety of bear was obtained in Oregon by Dr. Newberry. The hair 
appe~rs rather longer a_nd softer than that of the black bear, which, however, it closely resem
bles in texture. The color is a nearly uniform dark chestnut or cinnamon, with a purplish 
reflection in certain lights ; the hairs become, however, appreciably. paler towards the roots. 

For a detailed description of the skull of a small brown bear from the coppermines of the 
Gila, referred to this species or variety, I would refer to the Zoology of the United States and 
Mexican Boundary Survey. 

List of specimens. 

Catalogue Locality. Whence obtained. Nature of Collected by-

number. specimen. 

. 
2334 Oregon ••.••..••••••..•.•••••••• Lt. R. S. Williamson .. __ •• - ...... Robe ....... Dr. J . S. Newberry--
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URSUS MARITIMUS. 

Polar Bear. 

Ursus maritimus, LINN. Syst. Nat. I, 1766, 70. (Under he.ad of U. arctos.) 

E. SABINE, App. Parry's First Voyage, 1824, 183. 
RicH. App. Parry's Sec.ond.Voyage, l~25, 288.-IB. F. B. A. I, 1829, 30. 
HARLAN, F. A. 1825, 51. 

Aun. & BACH. N . . A. Quad. II, 1851, 281; pl. xci. 
U1·sus marinus, "PALL. Itin\)raryY-lB. Spicih'lgia Zoologia, XIV; 1780; p. l, tab. i . 
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Ear scarcely as long as the tail. Thumb much shorter than the outer toe. Crown, forehead, and top of the muzzle lie hi 
one plane. Color snow white. 

I introduce this species merely for ihe ,fiake of completing the record of American ·bears, 
although no specimens were collected by any gf the expeditions. .For a de!!cdption of the slrqll, 
see its comparison with the skull of Ur~~,s horribil.i f!., as aboy~,i 

Catalogue 
number. 

Locality. 

List of Ppecimens. 

Whence obtained. Nature of specimen. . 

904 North Greenland ______ -----_________ S. Steenberg ____ ----- _ ----- _ _ __ _ __ _ _ Skull---_ ---.• ••• ·-.-.- -."• 

903 ~ ____ .do. ____ ------_--·- •.•••• _------ • __ -.----·do.-"-------- .---"--_.- .---~-·· ,.do •.• -.- ••.• •• , .••.• --~--·_ 

1 There is .still a11other North Americ,a\1 be.a!', if it ·J>e. really dilfe~l!nt from th~ grizzly, 11.amely, that d,e~cri~ed D,B Ur~1'' t~rclql; 
or Barren Ground bear, by Richardso11, in Fauna Boreali-~mericana. Without any speci~(lns or i~~;ft:I!'IDI!.tion oth(lr tl;!an what 
is detailed in Richardson, I have ~othing t~ s_ay on the subject. . 



ORDER II. 

MARSUPIATA. 

Implacental mammals, the young of which are brought forth prematurely, and received, in most instances, into 'a peculiar 
pouch, situated on the lower part of the abdomen of the female; both sexes are furnished with two bones, called marsupial 
bones, which are attached to the anterior margin of the pelvis. The brain is deficient, both in the corpus callosum and septum 

lucidum; the cerebrum is small, in comparison with the size of the animal, contracted in front; its surface is smooth, or presents 

but few convolutions; the cerebellum is entirely exposed, and has the vermiform process large in proportion to the lateral lobes; 

the olfactory lobes large. Two venre cavre enter the heart.• 

Jn the preceding diagnosis are embraced the chief characteristics of a very remarkable order 
of mammals, of which the opossum and kangaroo are familiar examples. They are most 
characteristic of Australia at the present day; one group is found in America, one genus, with 
two species, belonging to the United States. Certain species exist in the Moluccas, as well as .in 
New Guinea. 

The Marsupiata present a great variety of forms, agreeir~$ in the characters presented above, 
but of totally different external appearance, and representing nearly all the other orders of 
mammals. Indeed, some naturalists assign them respectively t(} the different groups they most 
resemble, while others, again, give to them the position of a distinct class of implacentalia, as 
distinguished from the placental mammals. Thus, the Quadrumana are represented by the Pha
langers, the Carnivora by the Dasyuri, the Insectivora by the small Phascogales, the Ruminantia 
by the Kangaroos, and the Edentata by the Monotremes. The Cheiroptera are not represented 
by any known Marsupalia, and the Rodents by a single species only. 

The most striking peculiarity of the Marsupiata, in addition to the pouch, consists in the 
premature birth of the young, and consequent imperfect state of development which they present 
at this period. The young of the great kangaroo, (Macropus mo:jor,) twelve hours after birth, 
resembled an earth worm in the color and semi-transparency of its integument ; its whole 
length, from nose to end of tail, did not exceed an inch and two lines. 

In addition to the other differences between the placental and non-placental mammals, there 
are striking peculiarities to be found in the character of the teeth. While in the former the 
normal number of incisors in each jaw is six, in the latter they vary from ten above and eight 
below, to eight above and six below, or six above and two below. All Marsupialia, with very 
few exceptions, have four true molars. 

Waterhouse considers the Monotremata, embracing the Echidna and Ornithorynchus, as one 
section of the Marsupiata, the more typical ones being divided by him into Macropodidae, 
Peramelidae, Phascolomyidae, Phalangistidae, Didelphidae, and Dasyuridae. It is with the 
Didelphidae only that we have here to do. 

1 Waterhouse, Natural History of the Mammalia, vol. 1, 1846, page I, from which the general remarks in this article are 
chiefly derived. 



FAMILY. 

DIDELPHIDAE. 

. h 5-5 • 1-1 1 3-3 ' 1· 4-4 fi . Inmsor teet 4_ 41 camnes ~' premo ars a=-a' mo ars 4 _ 4 ; eet five-toed, plantigrade; caecum moderate. 

The opossums are peculiarly American animals, the various forms occurring , over a great 
extent of both North and South America. They are usually of small size) the largest scarcely 
exceeding a cat in bulk, the smallest a little larger than a mouse. Their food consists chie:fl.y 
of insects, small reptiles, and birds, with their eggs. 

Some of the species have only a very rudimentary pouch, the mammae in which .are very 
numerous,, varying from nine to thirteen. All the Didelphidae may be readily distingu,ished 
from other mammals by the great number of incisors inthre jaws C8°). 

The tail is generally very long, nearly naked, and covered by a scaly skin, with a few scat
tered hairs ; as in many other Marsupiata, it is prehensile. The feet are naked beneath, five
toed, all the toes furnished with moderate claws, except the inner one of the hind foot, which 
has no claw. 
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D I D E L P H Y S, Linn. 

Didelphys, LINN. Syst. Naturae, I, 1735. 

While the genus Didelphys, in. its widest sense, may be considered as possessing all the char
acters given under the family head, it is by some restricted to the species with the toes free, 
and the fur of the back thickly interspersed with long coarser hairs. Of quite a number of this 
particular group, but two belong to the United States north of Mexico-these, at the same time, 
being the sole North American representatives of the family. 

DIDELPHYS VIRGINIANA. 

Opossum. 

Didelphys virginiana, SiiAw, Gen. Zool. I, 1800, 473; pl; cvii. 
DEsM; Mamm; I, 1820, 255. 
H ARLAN, F. A. 1825, 119. 

GRIFF. Cuv. III, 1827, 24, pl.-b. V, 1827., 186. 
TEMM. Mon. Mamm. J, 1828, 27. 
FisCHER, Syn. 1829, 263. 
WAGNER, Suppl. Schreb. II, 1841, 37.-IB. V, 1855, 219. 
DEKAY, N.Y. Zool. I, 1842, 3 ; pl. xv, f. 2. 
WATERHOUSE, N.H. Mamm. I, 1846, 165. 
BACHMAN, Pr. A. N. S. 1848, 40. (Development.) 
MICHEL, Jb. 46. 
Aun. &. BAcH. N. A. Quad. II, 1851, 107; pl. lxvi. 
GIEBEL, Saugt. 1855, 708. 
BuRMEISTKR, Erlaut. Fauna Braziliens, 1856, 60; tab. v, vi, f. 1 and a. (Skull.) 

Didelphys marsupia/is, ScHREB. Saug. III, 1778; pl. cxlv." (The description and plate cxlv, do not refer to the species.) 
Virginian opossum, PENN. Quad. II, 1781, 301; pl. xxxiv.-b. Arctic Zool. I, 1784, 73. (Leverian Museum.) 
Opossum, ST. HILAIRE&. Cuv. Hist. Mamm. III, 1819; two plates. 

Sp. Ca.-Hairs whitish, with brown tips, imparting n dusky shade. Legs and feet uniform dark brown or black; the fingers 
and toes white. Head throughout yellowish white, chin and top of head scarcely darker. A dusky suffusion around the eye. 
Tail shorter than the head and trunk. Body with long white hairs interspersed. -

Length to occiput, 5 inches; to root of tail, 20~; of tail, 14~. 

In the above diagnosis t have presented the characters of this species sufficiently well for 
comparison with the D. californica, which it so greatly resembles. According to Audubon and. 
Bachman, the Hudson river is its eastern limit ; its western and southern are not defined. I 
have not known with certainty of its existence far west of the Missouri, nor in Texas. 
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The following table contains the measurements in detail of a fresh specimen from near Wash
ington: 

General dimensions. 

Inches. Lines. Inches. Lines. 

Nose to occiput ••• _ •• ----- __ • _____ ••• _ 6 Ears, width ••• ___________ -·-- _______ 2 7 

to eye----·-----------~---------- 2 7 Arm, between claws across shoulder ___ 1 9 

to ear-----·--------------------- . 5 6 length of fore arm.--· •• ______ _ 3 9 
to root of taiL •• __ ----___________ 19 6 from elbow to end of claws __ ____ 5 3 
to end of outstretched hind legs---- 27 ----- --- fore foot ··- _______________ - ~- - _ 2 6 

Tail, from root to end of vertebrre - _____ _ 15 
15 

2 

1 

2 

longest claw _________ __________ --~ __________ •• __ 

from root to,end ofhairs ____ c _____ _ Leg , from knee joint to end of claws __ _ 6 

4 

3 

6 

3 Ears, height posteriorly ______________ -- 5 

9 

2 

· - tibia _________ -.- _ ·--- __________ _ 

height anteriorly-- __ • __ -- _______ _ hind foot from heel to end of claws. 

height above canthus-.------------ longest claw _______________ ---- __ ___ ---- ____ ·-- _ · 

height internally above skull ______ ---------------· Weight.----- ------ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ 7j lbs. thin. 

List of specimens. 

Catalogue Corresponding No. of spe- Sex & Locality. Whence obtained. Nature of specimen. 
number. No. of skull. cimen. age. 

------- -- - ------ -·------ ~--------- ------ Washington, D. c _________ National Institute ••• Mounted ____ ___ __ .. 

2335 -------------- ----------------------dO."--------------- Market·------------ In alcohoL _______ _ 

484 
2337-9 

2336 

1625 

1097 

2200 

3 

(J ______ do ____ -------- - ---- ____ do __________________ do __ __ ________ _ 

0 S. F. Baird ___________ __ dO---------·---

G. Wiird~mann __ -- _I__-.do •• -------~---I . 

Carlisle, Pa. --- __________ _ 

Calcasieu, La._-------- ___ _ 
Col. Wailes ____ _____ ! Skull.-----------· 

; 
Washington, Miss. ________ _ 

St. Simon's island, Ga. ____ _ S. P. PostelL _______ : ___ .do •• -----------

• 
DIDELPHYS CALIFORNICA. 

Texas Possum. 

Didelphys califot·nica, BENNETT, Pr. Zoo!. Soc. I, 1833; 40. 
WAGNER, Suppl. Schreb. III, 1843, 40.-IB. V, 1855, 223. 
WATERHOUSE, N.H. Mamm. I, 1846, 476. 
Aun. & BAcH. N. A. Quad. III, 1854, 331. 
BuRMEISTER, Erlaut. Fauna Brasiliens, 1856, 63. (Seems somewhat different.) 

? Didelphys breviceps, BENN. Pr. Zoo!. Soc. I, 1833, 40. 
WAGNER, Suppl. Schreber, III, 1843, 40.-IB. V, 1855, 224. 
WATERHOUSE, Nat, Hist. Mamm. I, 1846, 478. 
Aun. & BAcH. N. A. Quad. III, 1854, 224. 

Didelphys pruinosa, WAGNER, Suppl. Schreber, III, 1843, 40, (note. )-lB. V, 1855. 
WATERHOUSE, N.H. Mamm. I, 1846, 477. 

SP. Cu.-Hairs whitish with brown tips, imparting a nearly black shade. Body with numerous long white hairs mixed with the 

rest. Legs and feet entir_«liY darlt brown or black to the claws. Head dusky above and below, with a brown lateral streak 

30 L 
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through the eye, and passing round behind it into the sooty of the chin and throat, enclosing an oblong white patch under the 
oye. Tail as long as the neck and trunk, exclusive of the head; young? with the body almost entirely black. Length to 
occiput, 3.80 ; to root of tail, 16.50; tail to tip, 11.25 ; fore foot, 1.50 ; hind foot, 2.20 ; height of ear, 1.40. 

A much fuller description of this species, as well as of the Virginia possum, will be found in 
the report of the Zoology of the Mexican Boundary Survey ; I only introduce here the specific 
characters of each. 

The present species appears to replace the common possum in Texas and Mexico, as well as 
in California, and has, doubtless, given rise to the impression of the great range of the former 
species, though the two are sufficiently distinct on comparison; the most southern locality I 
have seen is the city of Mexico. 

The Didelphys californica was first described by Bennett from a specimen caught in· North
western Mexico, and subsequently received other names; the D. breviceps, from the same 
locality, is doubtless identical, as skulls of this genus vary remarkably in the same species, 
and the great length of the tail, given by Bennett as an important character, has been con
siderably reduced by the new measurement of the same specimens by Waterhouse. 

The species is probably abundant in California, though 1 have not been able to examine any 
from that region. 

Catal'gue Correspondi'g No of 
number. No. of skull. specim'n. 

· Locality. 

List of specimens. 

When 
collected. 

Whence ob
tained. 

Original_ Nature of spe- Collected by-
number. cimen. 

1058 -----.------ -------- City of Mexico ... ------------ ,John Potts.·----------- Skin------- ________ c ____ _ 

1197 ------------ - ------- Guyapuco, Mex •• ------------ Lt. D.N.Couch. -------'- Skeleton .... --------------
1121 

1401-7 

1171 

138 

199 

-------- Matamoras·----- Feb. 1,1853 •••. do........ 26 Skin--------------------- · 
7 __ •• do •• _ ••••• __ ••••• -- ••••• --_.do ••• -- ••••• ______ Skel.& skulls. Dr.L.Berlandier. 

____ -- __ Lower Rio Grande .... _ --- _____ Maj.W.H.Emory ______ •• Skin __ --- __ J. H. Clark __ _ 



ORDER III. 

RODENTIA 
Incisor teeth two in each jaw, (a second rudimentary pair behind the upper incisors in the Leporidae,) very large, with sharp 

cutting chisel shaped edges, fitted for gnawing. No canines, but a wide space without teeth between these and the molars. 

The condyle of theJower jaw longitudinal, rounded, having free motion, longitudinally, in the glenoid cavity. 

The Rodentia are unmistakably characterized by the incisor teeth as given above, although 
in some other features they are easily distinguished from the remaining orders of mammals. 
They exist in all parts of the world, a11d are especially abundant in America, which contains 
nearly as many species as all the rest of the world put together. South America counts, 
however, more epecies than the northern half of the new W(')rld, the preponderance being 
caused principally by the large number belonging to the genus Hesperomys, of which our little 
deer-or white-footed wood mouse is a familiar example. 

There are no indigenous Rodents common to Europe and North America, unless we except 
the beaver, which is by some authorities supposed to be the sa~e.1 Spermophilus parryi and 
Fiber zibethicus, or the muskrat_. are, however, said to occur in the northeastern part of Asiatic 
Russia, nearest the continent of America, especially on the peninsula of Kamtschatka and 
islands adjacent. The statement is more certain in respect to the former than to the latter: 
Nor is there evidence that any North American species are found in South America, although 
a number extend into Mexico. There is, however, a close relationship between their families 
and genera, as will be seen by the following brief discussion of the distribution of the genera 
and species of the North American types. 

Taking the families up in the order: Sci~t1·idae, Saccomyidae1 JJiuridae, Hystricidae, and 
Leporidae, we find the 

Sciuridae especially abundant in the United States, which embraces within its limits nearly 
one-third of the known species, at least of the nominal ones. This development is particularly 
seen in Sciurus and Spermophilus, species of Pteromys being more numerous in Asia, and none 
occurring in South America. A few species of Sciurus are found there, but thus far no Sper
mophilus. Tamias is almost peculiar to North America; two species only (perhaps but one) 
occurring in Siberia. The genus Castor extends over the whole of North America and into 
Mexico, specimens having been received by the Smithsonian Institution from Tamaulipas1 as , 
well as from numerous points along the whole extent of the Rio Grande and Gila rivers. The 
same species1 or a variety, occurs through the north of the Old World, although it is only on 
the Obi of Siberia that it constitutes an item in the fur trade. .Lfplodontia, the last· gepus of 
this family1 is confined, as far as known, to Washington Territory. 

Saccomyidae.-This small but natural group, well entitled to the nruk of a distinct family, 
is, as far as known, confined entirely to America. Of the six component genera, (Macrocolus 
being a synonym of Dipodomys,) Heteromys is found in Trinidad and Central America, Saccomys 
probably in the West Indies, and Dipodomys, :f!erognathus, Thomomys, and Geomys in Mexico 
and North America. Dipodomys1 though abundant in Mexico as far north as the Rio Grande1 

1 Some authorities consider the lemmings of America identical with European species. 
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does not appear to cross this river into Texas, except in the western part of the State; it extends 
along the Rocky Mountain range-certainly as far as 38° N., and west to the Pacific, where it 
reaches nearly to the Columbia river. Perognathus, with similar limits on the whole is found 
on the Missouri river as far east as Fort Union, Nebraska, though it is not known whether it 
occurs in a direct line between this point and Matamoras, where it has been detected by Dr. 
Berlandiere and Lieut. Couch. 1 Geomys has a more general distribution, being found in 
Georgia and the Gulf States, and from the region bordering the Mississippi, to the Rocky Moun
tains, and even almost to the Arctic Sea on the north, and to Central America on the south. 
All the pouched rats hitherto collected west of the Rocky Mountains, however, belong to the 
section Thomomys, which is limited eastward by the Mississippi. 

Muridae.-Of this, the most extensive family of the Rodents, the North American represen
tatives are not very numerous, being confined principally to the Arvicolinae. The Dipodinae are 
illustrated by the genus Jaculus, with one or two species, most abundant in the northern part 
of the continent, and extending to the Pacific. The Gtenodactylinae are confined to Africa. Of 
the Murina we have no Old World Mus; our few species of mice belonging to the American 
group of Hesperomys, which, in a small number of species, is found all over the continent to a 
very high latitude. It is in South America that the Hesperomys, in several subdivisions, reach 
their highest development, eighty or more species being enumerated. OfReithrodon, distin
guished from Hesperomys by the grooved upper incisor, and likewise found in South America, 
there are only a few North American species, belonging to the southern States and the Rocky 
Mountains. The Neotoma, with thin tails, are found in. the southern States, and through Texas 
and northern Mexico-perhaps southern California-to the Pacific; more sparingly in the 
western States. A few specimens of N. jloridana have been caught by Mr. John G. Bell near 
the city of New York, far out of their usual range. The bush-tailed Neotomas occur on the 
head waters of the Missouri and west to the Pacific ocean, probably also in California; their 
extreme northern range has not yet been ascertained. An extinct species, N. magister, Baird, 
much larger than any of those now existing, was formerly very abundant in Pennsylvania, as 
shown by numerous remains found in the bone caves about Carlisle, Harrisburg, and other 
localities. Sigmodon has much the same southern and southwestern distribution as Neotoma) 
though there is as yet no evidence of its occurrrence west of the Rocky Mountains. 

Of the remaining sections of Muridae, viz: Spalacinae, Bathyerginae, and Arvicolinae, .the 
latter alone occurs in North America, where it is very fully represented by the genus .Arvicola) 
with numerous species spread all over the continent. Here also belong Myodes, confined mainly 
to the Arctic circle, and Fiber, distributed as widely as .Arvicola. The two first mentioned 
genera are found in Europe, but not at all in South America, nor scarcely in Mexico; the ~ast 
is found only in North America. · 

Hystricidae.-Of this family, North America possesses but one genus, Er~thizon, of a single 
sub-family, Hystricinae, and probably but a single species, or at most two ; of upwards of ei:ghty 
species enumerated in the family, but four are found in the Old World, the rest being South 
American, with the single northern exception just stated. Among the South American Hystri
cidae there is found the largest of living Rodents, the Capybara, though this, in turn, is much 
exceeded in size by the extinct Gastoroides, represented in North America by G. ohioensis. 

Leporidae.-The numerous species of hares belonging to the genus Lepus may be said tn 
characterize North America above all other countries, twelve or more being enumerated. They 

1 Since this was written a r;pecies has been detected at Fort Riley, Kansas. 
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are spread from one end of the continent to the other, although many of them are quite limited 
in their distribution. But one species is mentioned as occurring in South America. Of the 
second genus, Lagomys, there is only one species known in North America, viz: L. princeps, 
or little-chief hare of the Rocky Mountains; none occur in South America. 

I have thus sketched out the principal facts in regard to the distribution of the North Ameri
can Rodentia, leaving the details for consideration under more particular heads. It is by no 
means unlikely that further investigation may reqv.ire considerable modification in these views, 
in the addition of many now unknown genera and species, or in the discovery of new localities. 

There are a few points in the structure ofthe Rodentia to which brief allusion may be made 
before proceeding to the consideration of the families composing the group. As already stated, 
one family, the Leporidae, have four incisors in the upper jaw instead of two; a second much 
smaller pair occurring immediately h~hind the :first, and receiving upon their surface the end 
of the lower incisors. In the young hares there are six incisors at birth, or a little after, 
arranged in three pairs, one behind the other. The central pair soon becomes absorbed by 
pressure from that behind it and disappears. 

In Rodentia, generally, the incisors of both jaws are usually very long, and describe segments 
of circles, which in the upper jaw are of smJl.ller radius, but larger arc, than those in the iower. 
Different groups vary considerably in the point or region attained by the ·root of the incisors, 
which thus affords distinctive characters of much importance. The incisors are provided at 
their roots with a persistent pulp which, constantly forming new tooth substance, keeps them 
of the same length in supplying the ~ear of the incisive surfaces. _The front of the incisors 

• being composed of enamel, and the main ~ody of ~t behind the enamel of dentine, the latter 
wears away more rapidly than the former, and .thus is maintained the sharp, chisel-like edge, 
so necessary to the gnawing function. When one incisor becomes broken off or diseased, the 
corresponding one continues to grow at quite a rapid rate, and sometimes attains to a consider
able length, and ·may even penetrate the bone or muscle in recurving. - I have seen this fre
quently in the case of the wood-chuck, Arctomys riwnax, L., as well as in other species. 

The molar teeth of the Rodentia vary in number from :=~ in the hares, to !=! i~ the rats; 
sometimes, indeed, one jaw may exhibit but ,two teeth. In some forms they are provided, like 
the incisors, with a persistent pulp which keeps them growing all the time, and supplies the 
wear and tear of mastication; in others they are rooted~with distinct fangs, and do not continue 
to grow after these are fully formed. It frequently happens that, in extreme age, the :first 
mentioned kind of molars which, in their normal state, are of uniform size, prismatic, or rounded 
from top to base, with a diminution in the supply_ of pulp, throw oU:t short irregular. fangs, 
approximat~ng them in appearance to the rooted molars. The difference in symmetry and 
regularity, is, however, readily noticeable. 

The molars of rodents, in man-y cases, are very complicated in their structure, and always 
consist of three portions ; the hard enamel which in ridges or layers enfolds or covers the 
softer and principal component, the dentine ;. the cement, or crusta petrosa, is exterior to the 
enamel ; sometimes forming a thin coat, perhaps only discernible near the base of the crown, 
(as in many rooted teeth,) and at others :filling up all its outer angles and concavities. This is 
the case generally in the molars without roots, where, occasionally, the cement may completely 

encircle an island of enamel. 
The relative distributio!-J- of these constituents of the molars, varying so much in pattern and 

outline, furnishes excellent subordinate determining characters, being . remarkably constant in 



238 U. S. P. R. R. EXP. AND SURVEYS-ZOOLOGY-GENERAL REPORT. 

the species. It is frequently necessary, however, to take into consideration the age of the 
animal, as, in consequence of the different elements of the teeth not being parallel to each 
other, they vary in their respective distances with different degrees of attrition. Again : if the 
enamel coats the exterior of the crown, and on the grinding surface is studded with tubercles, 
when these are ground off, we may find an external frame of enamel enclosing a space of dentine, 
which, if the enamel has dipped down deep into its substance, may still retain islan'ds of the 
latter component. This condition has given rise to much confusion, and added numerous 
synonyms to science. 

Most Rodents have the tibia and fibula distinct. In th~ Muridae and Leporidae, however, 
they are anchylosed below. All have clavicles, with a few exceptions among the Hystricidae, 
although in the hares they are very small. The normal number of digits is five to each foot; 
the thumb, however, is generally more or less rudimentary; on the hind foot the whole five are 
present in most genera, though in some only four are evident; and in others, as Dipus, Cavia, 
and Dasyprocta, there are but three. All Rodents, but the cavies and hares, can use the fore 
feet as instruments of prehension in conveying food to the mouth. 

The intestinal canal is generally long, and provided with a distinct crecum, except in the 
Myoxina, which is without it. None of the North American Rodents, as far as known, are 
without a crecum. 

The systematic arrangement of the Rodentia, with its numerous pseudomorphous forms, has 
been a subject of much discussion among zoologists, whose views have varied materially, 
according as different characters were selected as the basis of classification. Mr. G. R. Water
house ,I however, has been most successful in furnishing a natural system by which the zoological 
peculiarities of different groups tally remarkably well with the chief points in their geographical 
distribution. The structure of the skull, and especially of the lower jaw, furnished him with 
characters readily appreciable. In Charlesworth's Magazine, he arranged the Rodentia in three 
sections-Murina, Hystricina, and Leporinaj in Johnston's Physical Atlas, however, the more 
natural series is adopted of Sciuridae, Muridae, Bystricidae, and Leporidae. Geomys, previously 
placed by him among the Arvicoline section of the Muridae, he sets aside with Perognathus, 
Dipodomys, Saccomys, and Heteromys, as forming a natura] group of uncertain position, and in 

. the Natural History of Mammalia,, gives them the provisional name of Saccomyina. In this 
I agree fully with him, the group having certain characters common to all, and exceptional to 
nearly all others. I would, however, raise it to the rank of a family, and as such, of equal 
prominence with the four first mentioned above. 

The characters of these groups are to be found in the general form, presence, or absence of 
cheek pouches; form of the tail; shape of teeth and skull, especial1y of the lower jaw, &c. 
They may be given briefly as follows : 

I. LEPORIDAE.-Incisors {, molars:=: or ~~' rootless. Skull with the two optic foramina 
united. The lower jaw with very flat rami, which are of great size; Symphysis · menti nearly 
horizontal ; condyloid process very high and broad ; the coronoid represented by a mere ridge 

1 Observations on the Rodentia , with a view to an arrangement of the group founded upon the structm·e of the crania. By 

G. R. Waterhouse. Charlesworth's Mag. of Nat. Hist . III, 1839, 90, 184, 274, 593. Also, in Annals and Magazine of 

Nat. Hist. 

A Natural History of the Mammalia. By G. R. Waterhouse. Vol. II, containing the order Rodentia:. London, 1848. 

H. Bai!li'lre. 

Table of the orders Rodentia and Ruminantia , Philoh•gy and Zoology, No.5. In Keith Johnston's edition of Berhaus' 

Physical Atlas. Folio. Edinburgh, 1849. 
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on its outer side. Descending ramus very large and flat. Tibia and :fi):mla anchylose:] below. 
This family contains but two genera, Lepus and Lagomys, both found in North America; the 
former represented by many species, the latter by a single one. 

II. HYSTRICIDAE.-Incisors ~' molars !=!, with or without roots. The snout clothed with short 
hairs. The skull with a large ante-orbital opening in the zygomatic process of the upper maxil
lary ; the lower jaw with the angular portion joined to the outer, not the under surface of the 
bony covering of the inferior incisor; tibia and fibula distinct. 

Of the six sub-families of this group, Hyst1·icina, Dasyproctina, Echymyina, Octodontina, 
Ohinchillina, and Oaviina, North America possesses but a single genus, Erethizon, belonging to 
the Hystricina above mentioned. Mexico has, however a second in Oercolabes. The entire 
group belongs to America, except the few species of true Hystricina, which are found in Asia 
and Africa, and some geneta of Echymyina,, 

III. MuRIDAE.-Ip.cisors ~; molars, rooted or rootless,:=!~ to :=:, usually ~~; they diminish 
posteriorly. A conspicuous opening on the zygomatic process of the upper jaw, which is a 
vertical slit, widened above, except in the Dipodina, where it is a more expanded aperture. 
The coronoid and condyloid processes and descending ramus distinct and well developed, 
situated in nearly the same plane, the latter more or less twisted. 

This family abounds in North American representatives, belonging to the sub-families of 
Dipodina, Murina, and Arvicolina. The genera are, Jaculus for the first; Hesperomys, Reith
rodon, Neotoma, and Sigmodon for the second; and Arvicola, Myodes, and Fiber for the third. 
The Dipodina in some points exhibit considerable differences from the other sub-families, and 
may prove to be of independent rank. 

IV. SACCOMYIDAE.-Incisors f, molars !=:, qui~e simple, and mostly rootless. No perforation 
or foramen in the zygomatic process of the upper ma:x:illary. The auditory bullae very far 
back, sometimes forming part of the back of the head. The condyloid process is small; the 
descending ramus is twisted nearly horizontally at its upper angle, so that when viewed from 
above a great portion is visible with a tubercle covering the end of the incisor between it and 
the condyle. 

On each side of the head are cheek pouches, opening externally to the mouth. Five toes to 
each foot ; the fore feet usually with broader palms and longer claws than the hinder ones. 

This very curious family is eminently characterized by ~ts cheek pouches, which are exterior 
to the mouth entirely, instead of opening from within it, as in Tamias, Spermophilus, &c. The 
peculiarities of these pouches will be discussed more particularly hereafter. 

The genera of this family are confined to North and Central America. Geomys, Thomomys, 
Dipodomys, and Perognatus occurring within the United States; Heteromys and Saccomys, on 
the other hand, being extra limital. In this country, species of this family are, however, 
confined mainly to the region ·west ofthe Mississippi. c 

V. ScruRIDAE.-Incisors ~' molars ~~' in many American forms !=!; neatly equal in size, 
except the anterior, when five are present. Molars mostly rooted. No foramen in the zygo
matic process. of the superior maxillary; the ante-orbital foramen very small, and appearing far 
forward. A distinct post-orbital process in the typical forms. Lower jaw with the descending 
ramus broad and inflected at its lower angle. 

Among the North American species of this type, there are several distinct sub-fai:Uilies, which 
will be referred to hereafter. The genera are Sciurus, Pteromys, Tamias, Bpermophilus, Oyriomys, 

Arctomys, Aplodontia, and Castor. 



FAMILY. 

SCIURIDAE. 

Molars ~=~ or !:!, rooted or rootless. No ante-orbital foramei:t in the anterior root of the zygoma, or else small and rounded. 

Tibia and fibula distinct. 

The family of Sciuridae as above constituted, and embracing the sub-families Scim·inae, Myox· 
inaeJ and Oastorinae, has an extensive range: the first, throughout the world ; the second) in 
Europe, Asia, and Africa; the third, in Europe, Asia, and North America. The most promi
nent characters by which the sub-families may be distinguished are as follows: 

Sciurinae.--A distinct post-orbital process. Molars rooted, ~=~· 
Myoxinae.-No post-orbital process. Molars rooted,!=!· No coecum. 

Oastorinae.-No post-orbital process. Molars rootless,!:=!, (~=~ Aplodontia.) 

SuB-FAMILY SCIURINAE. 

Molars, ~=!, (the anterior upper sometimes deciduous,) rooted; all nearly equal in size, except the anterior upper when there 
are five. A distinct post-orbital process of the frontal hone. The infra-or ante-orbital foramen very small, not piercing the 

broad plate of the zygoma, but anterior to this. 

The Sciurinae constitute a very natural group as characterized above, although there is a 
great diversity of appearance between the delicately formed and graceful arboreal true squirrels, 
at one end of the series, and the clumsy, squat, terrestrial marmots at the other. The compo
nent genera, Bciurus, Pteromys, Tamias, Spermophilus, and Arctomys, are all fully represented 
in North America by more species than are found in other parts of the world; only one genus, 
Pteromys, having more species elsewhere than here. 

The muzzle is generally broad, owing to the development of the frontal and nasal ·bones. 
The acute process of the orbital edge of the frontal, which, pointing backwards, forms the 
hinder upper boundary of the orbit, is a peculiarity only found elsewhere, if I am not mistaken, 
among the hares. The palatine surface is large and broad, on the same plane from behind the 
incisors ; the incisive foramina far forwards and entirely in the intermaxillaries, seldom if ever 
passing backwards into the maxillary, which does not send forward a thin plate. The posterior 
margin of the palate passes considerably behind the last molar. There are two palatine fora
mina, either in the palato-maxillary suture or behind it. 

The zygomatic process of the upper maxillary is a broad thin plate which rises obliquely from 
the bone, is cylindrically concave in front, and has a broad concave notch at its lower edge, the 
postero-inferior edge of which is on a level with the bottom of the palate internally, but exter
nally rises somewhat above this level; superiorly, this palate reaches up nearly to the top of 
the skull, articulating on the edge of the muzzle with the intermaxillary. There is, usually, 
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no perforation in this plate at all, the infra-,0rbital foramen for ,the passage of the nerve opening 
far forward, except in Tamias, some distance beyond the molars, nearly in a line with them or 
just above and close to the process of' the 'maxillary' near the palate for the attachment of the . 
tendon. The fora.men is oval, as in Tamias, or triangular, (Spermophilus,) or vertically com
pressed, (Sciurus,) and is situated a. short distance anteriol,' to the molars, with a bony margin, 
generally tubercular, below. · 

The malar bone is of great extent, as in th~ fam,Hy generally. Anteriorly, it extends fo,r
ward, and is wedged between the lachrymal and the maxillary; posteriorly it reac4es hehin~ 
further than the · process of the temporal, !).nd constitutes the outer, and i~ part the post~r~or 
boundary of the glenoid cavity. · · · · . _ . 

The descending ramus of the lower jaw is nearly quadrate, its upper posterior angle acute. 
and directed upwards from ~he line of thecondyle; and the lower posterior angle rounded and 
directed inwards. The lines formed by the lower margin of the descending ramus on each side 
are nearly paralle~. The hori,?<ontal rami _ meet in front and join by a symphysis of limited 
extent. 

· The molars are normally t:, (s~metimes, in the young? ~~) . . The anterior upper m~lar is, 
however, deciduous at an early age in many American squirrels, (especially-the fox-colored 
ones,) reducing the formula to:=::. The anterior upper molar, (where there are :five,) is much 
smaller than the rest, with a simpler crown and a si~gle root. The other molars are simple, 
with three or four roots. Their crowns are rhomboidal or sub-trigonal; the grinding surface 
with four transverse ridges going nearly across, one on the anterior and posterior margins, 
and tw;o intermediate, usually most elevated;; -these are sub-parallel or sub-convergent;· 

The body is covered with hair varying from extreme softness to great coarseness. The eyes 
are well developed. Ears are variable from a mere rudiment to a considerable length. Tail 
sometimes longer than the body, sometimes only one-tenth the 1ength; always densely coated 
with hair, usually longest on the sides. 
. The coecum is large, the clavicles perfect, the tibia and fibula distinct, and the upper lip cleft. 

In an excellent monograph of the Spermophiles, Brandt! disti~guishes the squirrels proper · 
from the m'armot squirrels by <?ertain characters which may serve to systematize and simplify 
the consideration of so large a group as that of the Bciurinae, as given above. 'fo the squirrels 
proper he applies the term Oampsiurin~, which includes Sciurus, Xerus, Pteromys, and Tamias, 
while the Arctomyina embrace Arctomys and Spermophilus, with its sub-genera,· Oolobotis and 
Otospermophilus. The characters of these tribes are as follows: 

Tribe I. CAMPSIURINA.-True squirrels. First upper molar much the narrowest, oblong,. 
linear, very simple, shorter than the second, very rarely almost equal in length and about one
eighth the size, conical or sub-conical, very often deciduous. Crowns of the greater molars, 
except the last, sub-tetragonal or rhomboidal, a little narrowed internally, with two central 
folds or ridges, nearly parallel, and sometimes wit.h one or more accessory ridges. The anterior 
dentiform tubercles of the lower molars exceed but slightly, or not at all, in height the height 
of the crowns:. The ridges of the soft palate between the molars are equal in number or nearly 
so to the molars; quite distinct. The f<mrth finger often, the third not rarely, longer than the 
rest. Claws trigonal at the base, strongly compressed and much hooked,~gener&lly shotter than 
the fingers. 

1 Sur lea differentes especes des Souliks de Russia, &c., par J. F. Brandt. BuUetin Phyilieo.Mathematique d~ I'Acad, Imp. 

des Sciences de St. Petersbourg, II, 1844, 358. 

31 L 
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Tribe II. ARCTOMYINA.-The first upper molar eq1:1al in length to the second, and about one
half or one-third the size; swollen at the base; conico-acuminate at the apex, truncate at the 
point, compressed and more or less lobed, more rarely simple but always with a slight pit 
behind. The crowns of the larger molars, except the last; are trigonal, wedge-shaped, with 
two shorter ridges formed by the anterior and posterior edges of the tooth itself, and two inter
mediate larger ones, generally quite elevated and acute. The anterior dentiform tubercles of 
the lower molars exceed almost twice the height of the bases of the crowns. The ridges of the 
soft palate between the molars almost double the molars in number and considerably approxi
mated. The third finger always longer than the rest. Claws considerably elongated, trigonal, 
and dilated at the base ; moderately curved. 



RODENTIA-•-SCIURINA:E---SCIURUS. 

SC,IUR US, Linnaeus . 

. Sciurus, LINNAEus, "Systema ~aturae, 1735.'' 

Incisors compressed. Ears long; snout and upper lip divided; tail long, nearly equalling the body, or even exceeding it in 
length, with long bristly hairs arrange.d chiefly on the sides: No .cheek pouches nor exte.nsion of the skin along the sides. Inner 
lines of the upper molars parallel. Anterior u~per molar very rudimentary or wanting. No dorsal bhlCk stripes. 

rrhis genus comprehends a large number of species, the most highly organized of which 
appear to occupy the chief rank among Rodentia. They are quite generally distributed, most 
abundantly in North America, although the largest ·species occur in the Old World;· South 
America possesses comparatively few, its vast forests counting up scarcely more than half a 
dozen species. · 

The principal peculiarities of the skeleton, as shared by other genera, have already been
adverted to. The cranium, however, has a :very great development, and the edges of the frontal 
bone extend far over the orbits. The post-orbital processes are acute and have a considerable 
bend downwards. The snout is long and tapers gently to the tip; tho nasal bones do not reach 
back to the line of the malars. They are narrowed behind, and are not more than halfas wide 
as the upper faces of the nasal processes of the intermaxillary. The section of the nq,se is qu~,td
rilateral. and sub-wedge-shaped, deeper than broad, and narrower below. The ante-orbital 
foramen is a very narrow vertiqal slit, situated about midway between the molars and the incistve 
foramina. The upper molar.S at~ normally five, although the :first is always rudimentary, and 
sometimes entirely . wanting in the adult. The second, third, and fourth molars increase 
gradually in width and . are quadrangular ; the fifth, .a little less than the fourth, is sub-trian
gular, the anterior and exterior edges nearly straight and at right angles, the postero-internal 
rounded, (the reverse of Oyrwmys). The line of the molars is less than one-fifth the total 
length of the skull, their inner margins very slightly divergent anteriorly. The posterior end 
of the incisive foramen is about midway between the second molars and the incisors. Th~ 

incisors are much compreRsed; twice as deep as broad; with very little of the colored enamel 
visible from the sides. 

Compared with Otospermophilus the s.kull of Sciurus differs in being narrower, with the sides 
more vertical, and the cranium more capacious; the muzzle is longer; the nasal. bones narrower 
behind; the frontal bone is broader betweenthe ante.orbital notches and behind the post-orbital 
processes, which are les·s highly developed. The malar hone is narrower, thinner, and more· 
vertical; its middle part is much deeper, projecting ·above and below, so that the continuity of 
outline is interrupted by an angular process, instead of the margins being parallel throughout. 
The ante-orbital foramen is much more anterior, as well as the tubercle behind it. The molars 
are much smaller, inserted less obliquely, and occupy less space in the skull. The first molar 
is always rudimentary, instead of being moderate in size, with a distinct ridge. The incisors 
are narrower, deeper, and the sides more parallel. 

The other points of difference are the smaller feet all.d claws, usually longer and bushier tail, 
absence of cheek pouches, &c. . 

In the large number of species belonging to the genus Sciurus there may be recognized. two 
distinct types: that of the large squirrels with elong~ted muzzle, very long bushy' tail, and . 
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maximum size, as S. vulpinus, cinereus, carolinensis, &c.; and that having 8. hudson·i?.t8 as its 
type, characterized by smaller size, -shorter and thinner tail, and shorter muzzle. This short
ness of the muzzle is strikingly shown in the skull, which is very broad and full, much more 
convex longitudinally and transversely, and with the nasal bones one fourth the length of the 
skull instead of one third. 

The determination of the species of ~quirrels of North America has always been a matter of 
great difficulty, owing to many different reasons. The species themselves exhibit an unusual 
tendency to run into variet:iea of color, among which red, gray, and black are the predominating 
ones, with all possible intermediate shades; these varieties are sometimes more or less constant 
in particular localities, sometimes changing with every litter. I am not aware that there is 
any material difference of color at different seasons or ages in the same animal. 

Another source of perplexity to the naturalist is the alteration in average size with the lati
tude. Many of our animals become smaller as we proceed southward, until, on the sea coast of 
Georgia, Florida, and the Gulf they reach their minimum. This is very strikingly seen in the 
common deer, which on the sea islands of Georgia is so small as to be readily lifted and thrown 
across a horse with perfect ease by a man of ordinary strength. 

It is in the Sciuridae that, next to the deer, we find this law to prevail most decide({ly. 
Nearly all the species of extensive north and south range will be found, on careful examination, 
to substantiate this position. 

A similar variation in color to that of the squirrels is seen in the foxes and wolves, most 
.strikingly in the former. It is now well known that the red, cross, and black foxes are identical 
in species~ the same litter frequently embracing all the colors, and that some of these varie
ties again are more or less permanent, while the more boreal the locality. the greater tendency 
to black. This is the case also with the squirrels, where the smaller species assume the black 
pelage to the greatest extent in the more northern portions of the United States. 

As a general rule it may be stated that where a squirrel exhibits any annulation of the fur ori 
the throat or belly it is a variety of some species, typical specimens of which have the under 
parts either uniformly white or reddish to the roots, which, however, are sometimes plumbeous. 
In every such instance that has come under my examination I have had no difficulty in tracing 
it to its proper type. Such annulation is usually accompanied by a duskier color of the pelage. 
The tendency to annulation below is strongest in the squirrels of the Mississippi Valley, and 
applies both to gray and fox-colored species. No such instances of annulation have yet come 
under my notice among the squirrels west of the Rocky Mountains. 

· As a general rule the bones of the entire skeleton of the fox squirrels, or those with rusty 
bellies, are red, while the white bellied varieties have them white. 

After carefully examining a large number of American squirrels I have reluctantly come to 
the conclusion that very many ~f the species now borne on our scie~tific records must be 
dropped, or reduced to the position of temporary or local varieties. I hope to be relieved from 
the imputation of wanton and unnecessary reduction in the nu-mber of species when I state that 
the species already published as new by myself have in nearly every case sh~red the fate of 
others older in dat~. The nominal species have usually .been based on the varying size or dif
ferent colors of different specimens. The dusky varieties arid those with the hairs of the under 
parts annulated have in nearly every instance been raised to the rank of a distinct species. 

In the following pages it will be seen that I recognize only twelve species of squirrels as 
satisfactorily proved to belong to the United Stales, and should S. limitis and castanonotus prove 
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to be nominal ones, as is not _at all unlikely, the number will be reduced to ten from the 
twenty-four given by .Audubon and Bachman. 

There are two strongly marked groups of North American -squirrels, each, perhaps, capable 
of subdivision; the one, embracing species largest in size, with a long, bushy and full tail as 
long, with the hairs, at least, as the head and body. The squirrels of the other group 8.remuch 
smaller, the head broader, the muzzle shorter; the tail, including the hairs, shorter than the 
head and body, narrow, and flattened; theoe for~ the -transition to the ground squirrels and 
spermophiles. 

The larger squirrels, again, are divisible into those with four permanent upper molars and 
those with five, .As far as my observations have extended, the former embrace the fox ~quirrels, 
or those some varieties of which have the under parts uniform rusty red. The gray squirrels, 
with their black varieties, belong to the division with five upper molars. All the large western 
gray squirrels, with white bellies, as Sciurus fossor, aberti, and castanonotus, have five. I am 
not prepared to say that no fox-colored s_quirrel has five upper molars, nor that no permanently 
gray squirrel has four only; but such is the result of the examinations I have been able to make 
thus far. · 

The following synopsis is intended to exhibit the principal characters of the different groups 
and species of squirrels : 

GROUP A. Squirrels oflarge size; tail very broad, and, with the hairs, longer than the body; 
soles mostly naked from the heel in summer. 

Section 1. Upper molars permaD:ently four. Running into ferruginous varieties, in which the 
bones are red. 

Species 1. Ears and nose always white ........ ~ .. : .. , ...... . ............. . .......... ;S. vulpinus, 
Species 2. Ears never white; head broad; ears short, scarcely longer than 

the adracent_fur ....................................... ..................... S. -cinereus. 
Species 3. Ears never white; head narrower ; ears high ....................... .. S.luduvicianus. 
Species 4. Similar to the last, but much smaller; prevailing colors cinna-

mon ........ -.................................... ............................ .. S. limitis. 
S ection 2. Upper molars permanently five. Ferruginous varieties rare. Colors generally 

gray above and white beneath. Dusky or black varieties in one species. 
Species 5. Without a black lateral line ; tail, even with the hairs, but little 

longer than the body. Above grizzled light yellow, with oc
casional washes of yellowish rusty gray. (Soi:ne black varie-
ties.) ...................................... ~ .............. ;, .................. S. carolinensis. 

Species 6. Without a black line; vertebrre of tail alone, nearly, or quite as 
long as the body. .Above uniform grizzletl dark, plumbeous 
gray ....... -.... " ............................. _ ............................ "' .. S. fossor. 

Species 7. With a black lateral line ; a chestnut dorsal stripe ; ears tufted .. . 8. aberti. 
Species 8. Similar to the last; ears' not tufted ..................................... .. S. castanortotus. 

GRouP B. Squirrels of small size; tail narrow, even including the hairs, shorter than the 
body ; muzzle short ; hind feet, -in sU:mmer, naked beneath for one-half or 6ne-third their leQgth 
from the heel; anterior small upper molar either wanting or, when persistent, very small and 
thread-like; a black stripe 0n the flanks ; back of the ears more or l~ss tufted in winter. 
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Section 1. White beneath. 
Species 9. Above black and grayish rusty, with or without a wash of fer- . 

ruginous on the back; tail beneath and towards the tip uni-
form ferruginous to the roots of the hairs, not annulated ...... S. hudsonius. 

Species 10. Above black and grayish rusty yellow, without any tinge of 
ferruginous; tail black and grayish white, without any ferru-
ginous visible externally glossy, black near the tip ............ . S. fremontii. 

Species 11. Above reddish brown and black, finely mixed; no separate wash 
of ferruginous on the back ; tail dark reddish brown towards 
the bases of the hairs, its exterior portion on the sides and 
entire tip glossy black ................................................. .. S. richardsonii. 

Section 2. Rusty beneath. 
Species 12 .................................................................................... S. douglassii. 

SOIURUS VULPINUS, Gmelin. 

Southern Fox Squirrel. 

Sciurus niger, LmN. Syst. Nat. (ed. lOth,) I, 1758, 64.-In. (ed. 12th,) I, 1766, 86. 
ERn. Syst. Anim. 1777,417. 
ScnREBER, Saug. IV, 1792, 776; pl. ccxv, ccxv"'. 
SHAW, Gen. Zool. II, 1801, 139. 
0RD, Guthrie's Geog. (2d Am. ed.,) II, 1815, 292. 

Sciurus vulpinus, GMELIN, Syst. Nat. I, 1788, 147. 
KERR's Linmeus, 1792, 257. 
GoDMAN, Am. Nat. Hist. II, 1831, 28. 

Sciurus capistmtus, Bose, Annales du Museum, I, 1802, 181. 
DESMAREST, Mammal. II, 1822, 332. 
HARLAN, Fauna Americana, 1825, 175. 
GRIFFITH's Cuvier, III, 1827, 178; plate.-IB. V, 1827, 253 
BACHMAN, Pr. Zool. Soc. Loud. VI, 1838, 85.-IB. Charlesworth's Mag. N. H. III, 1839, 117.

IB. Silliman's Am. Jour. Sc. XXXVII, 1839, 291. 
WAGNER, Suppl. Schreber's Saugt. III, 1843, 156.-IB. in Atlas Schreb. Saugt IV; tab. ccxiii, 

B. (Gray variety, no text.) 
AuD. & BACH. N. A. Quad. II, 1851, 132 ; pl. lxviii. 

? Sciu?"Us rujivrmter, McMURTRIE's Cuvier, I, 18;!1, 433. (Not of Desmarest.) 
Sciurus texianus, BACH. Pr. Zool. Soc. Loud. VI, 18,38, 86.-IB. Charles. Mag. N. H. III, 1839, 154.-IB. Silliman's 

Am. Jour. Sc. XXXVII, 1839, 295. 
The Black Squirrel, CATESBY' s Carolina, II, 17 31, 73 ; pl. lxxiii. (Original of the description of Linnams.) 

PENNANT, Hist. Quad. 1781, No. 273.-IB. Arctic Zoology, I. 1784, 119. 
? ? Gray Squirrel, CATESBY' s Carolina, II, 1731, 7 4 ; pl. lxxi v. 

PENNANT, Synopsis, 1771, 282. (These descriptions, with that of the cat squirrel of Pennant, 
are very vague, and may refer almost as well to this as to the Sciuros cinereus.) 

Capist>·ate, (J, ST. HILAIRE & CuviE}t, Hist. Nat. Mammif. III, 1819, (plate and text.) 

BP. CH.-'I'ail vertebrrn shorter than the body and head; with the hairs, longer. Head rather slender, and more pointed. 
Ears not tufted. Tail rather cylindrical. Length to root of tail about 12 ·inches; tail 15 inches. Hind feet 3 inches; 
skull 2. 75 inches. Color varying from gray above and white beneath, through various shades of rusty to pure uniform 
lustrous black ; ears, and generally nose, always white. 

This squirrel is the largest North American species that has fallen under my notice, and 
though one of the most variable in some respects, is yet easily identified through all its changes 
by the almost constant presence of white nose and ears. I have not had an opportunity of · 
examining fresh specimens of the species, or even perfect alcoholic ones, but am inclined to 
consider it as rather more slender than the other American fox squirrels, with narrower head 
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and more cylindrical taiL The tail, with the hairs, is appreciably longer than the body, the 
vertebral portion shorter. 

The fur is very coarse and harsh, with little under fur, as would naturally be expected from 
its southern habitat. The ears are short and almost buried ·· in the fur. of the nape ; they are 
moderately coated with hair, and there i.s a woolly tuft at the base of the ear behind. The soles 
are naked in summer, in winter coated with short hairs, except on the long callosity on the 
inner edge of the sole and near, and on the tubercles at the bases of the toes. 

Among the specimens before me the following variations of color occur : 
1. Entirely black. No annulation on any of the hairs, even on the tai.l. Muzzle, end of 

chin and ears whitish; feet grizzled grayish white towards the claws, soles naked. No. 344 
South . Carolina. 

2. Black, except the sides of body froth the armpits and the posterior half of the back, 
which are annulated, grizzled reddish or rusty white and black; darkest along the median 
line. Tail white on the exterior, then black; bases of the hai.rs pale rufous. Ears-and nose 
whitish; toes grizzled; solt's naked. 1634, Florida. No. 2350, from New ·orleans, is similar, 
with more gray above and on the sides; the tail redder. ' 

3. Grizzled gray and black above ; white beneath. Head black. Hairs of tail white, with 
a median broad annulation of black. No rufous anywhere. Ears and nose white. Feet 
grizzled whitish. Soles hairy between the t~bercles nearly to the end of the metata~sus. 
No. 95, southern States. 1483, Columbus, Georgia. This last specimen has two annuli of 
black on the tail instead of one. 

4. White beneath, grizzled gray and black above, varying in the series to grizzled rusty a.nd 
black. Top of head grizzled black; region of ears, a narrow line along the flanks, and the 
light portion of the caudal hai.rs pale rusty. Ears and nose white. A small patch of hairs 
only in the centre of the sole. Numbers 1281, 1282, 1283, 1284, Tarboro', N. C. 

5. Similar to series 3, with a. wash of rusty above, pale rusty beneath and on the tail. Ears 
and nose white. Soles naked beneath. No. 1633; Florida. 

6. Similar to the last, but still redder beneath the tail, with a great ~eal of black; the lighter 
portion of a dark purplish chestnut. No. 2349, New Orleans; Nos. 1280,1285, Tarboro', N.C. 

The above variations, though probably far from all that the species presents, are yet sufficient 
to exhibit the great differences of different specimens, scarcely two of which are exactly alike. 
According to Dr. Bachman, our highest authority on Amei-ican squirrels, certain localitil3s are 
characterized by the existence of fox squirrels of particular colors, which, at times, appear to 
present tolerably permanent varieties, although, according to the same author, nothing is more 
common than to find the same litter composed of gray, black, and fox-colored young. 

This unquestioned identity of species in the great v~riations of color in the southern fox 
squirrel is of great importance, as furnishing a test by which to determine. the validity of the 
many species of North American squirrels, based merely on differences of color; and ha.s a 
particular reference to those black squirrels_ of the north, in which the color is·uniform glossy 
black, without a~y trace ofa.nnulation anywhere. This character, however, is found equally in 
the southern fox squirrel, which, like the other species, passes through specimens in which the 
annulation is seen on a part of the body only to those where every hair exhibits it. 

The skull of this species is longer, although consJderably more slender, than that of the cat 
squirrel. Like it, it has but four permanent molars on either side of the upper jaw, except, 
perhaps, in very young individuals. 
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The :first binomial name applied to this species was, unquestionably, that of 8. niger, of 
Linnaeus, based on the "black squirt·el," of Cates by, from Carolina, with white nose and_ears. 
As, however, the term applies only to a single stage of coloration, and not even to a particular 
or permanent variety, 'it cannot be retained. The name next in order is 8. vulpinus of Gmelin, 
a translation of its generally received vernacular appellation. 

The gray squirrel of Catesby and Pennant may be inserted here, although usually ranged 
under 8. cinereus; the descriptions are, however, so vague as to apply almost equally well to 
either. 

The 8ciurus texianus, of Bachman, is stated by its author, North American Quadrupeds, III; 
344, to be a variety of 8. vulpinus. The locality of Mexico, as originally given, is probably 
erroneous, unless the specimen in the Paris museum may have come from northeastern Texas, 
then part of Mexico. I am not aware that the 8. vulpnius is found west of Louisiana, nor 
does it appear to reach far from the Gulf of Mexico to the north. I have seen no specimens from 
north of North Carolina. The 8oiurus variegatus of some authors belongshere. 

This fox squirrel is found as far north as North Carolina, possibly as far as the Great Dismal 
Swamp. It occurs throughout Georgia, Florida, and the Gulf States, but is said not to extend 
beyond the Brazos river of Texas. 

List of Q_pecimens. 

Measurements. 

Locality. Whence obtained. Nature of speci- Nose to- Tail to end of~ Skull-
men. 

i----,---ii~--,---IHind ft. I---.-'--

Occip. Tail. Verte)J. Hairs. Length. . Width. 

--l--------1---------l-'--------------- -----------
1280-1285 6 Tarboro', N.C ..... . .. J. L. Bridger .......... Dry skin....... 3.00 15. (!) 10.75 14.50 3.00 .......... .......... 

344' ...... South Carolina ........ J. J. Audubon ............. do......... 2.60 13.66 11.25 15.25 3 .00 .......... .......... 
95 Southern States ...... , Phil. Acad. N. Sc ........... do .. .. .... . 2. 70 14.50 12.00 16.00 3.20 ...... .. .. ·········· 

1633 Florida ................ W . Savery ................ do . ................ 13.50 11.50 15. 00 .......... ·········· 
1634 .......... do .............. ........ do ................. do ............. .. .... .. .. .. 10·.25 14.00 3.00 . ......... ............ 
1483 .... .. Qolumbus, Ga .. .. .... Dr. w. Gesner ... . .. ... .. .. do ................... .. .... .. '" .. . ...... .. ................. . ......... . 

2349 ...... New Orleans .......... . N.O.Acad. ofSciences. Skin,inalcohol . ........ .... . ..... ....................................... ;· .. 

2350 .......... do .. ................... .. do ................... do .............. .. .. .. ... . ....... . ....... .... .... , ,.,,, ............ .. 

2284 ...... Tarboro', N. C ........ J. L. Bridger .. .. .. .. .. Skeleton ...... .. .. .... .. .. .. .. .. .. ... .. .. .... .. .. . • .. 2 . 75 1.50 

• Much stretched. 

SCIURUS CINEREUS. , 

Fox or Cat Squirrel, of Pennsylvania, Maryland, and Virginia. 

Sciurus cinereus, LINNAEus, Syst. Nat. (ed. lOth) I , 1758, 64.-!B. (ed. 12th) I, 1766, _86. 

ERXLEBEN, Syst. Anim. 1777, 418. 

GlrnLIN, .Syst . Nat. 1, 1788, 147. 

ScHREDER, Siiugt. IV, 1792, 766; pl. ccxiii. (Virgini3chegraue Eichhorn, in the t ext .) 

SHAW, Gen. Zool. II, 1801, 137. (From Pennant.) 

GoDMAN, Am. N. H. II, 129. 

BACHMAN, Pr. Zool. Soc. Lon. VI, 1838, 89.-In. Charlesw. Mag. N. H. III, April, 1839, 159.

Tn. Silliman's Am. Jour. Sc. XXXVII, 1839, 297. 

WAGNER, Suppl. Schreber, m, 1843, 158. 

AUD. & BACH. N. Am. Quad. I, 1849, 14.5; pl. xvii. 
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Sciut'U8 cinerewJ, KENNICOTl', Mammals illinois, U.S. Patent Qff, Rep.l.856, Agricut 1857. (Plate, wood cut figure 
from life.) 

Sr:iurus vulpinus, SI::HREBER, Saugt. IV, 1792, 772; pl. ccxv. B. (Fox colored var. brought by Schoepf from·. 
Baltimore.) 

. DEKAY, :N. Y. ZooL I, 1842, 59 ; pl. xviii, f. 3. 
Sciurus virginianus, KERR's Linnaeus, U92, 259. . . 

? Sr:iurus hyemalis, 0RD1 Guthrie's Geog; (2d. Am. ed,) II,:JB15, 292, 304. 

The gray fox squirrel, CATESBY's N. H. C~rolinil., II, Har, '74; tab. lxxiv. (This may possibly belong to S. 
-· -· ,., __ .. _. -, -.")" 

vulpinus. ) . • ... ·. ·•· .. 
Gat squirrel, PEN;, ANT, Arctic Zoology, I, 1794, .h9- ?()IIJ,fbelong to s. vulpinus.) 

?? Gray srzuin;el, Plilt'INANT, Hist: Quad. 1781, N(). 21:2.: IB_. Arc~ic Zool. I, 17!34, 116. (A mixture of s. caro~ir:-enm, 
·cinereus, and vulpinus; refers best. to the tirst.) 

SP. CH.-Tail vei:tebrre shorter; tan; w~t4 the \lairs, con~ider~blyloriger than the head and. body. Head very broad, with 

short muzzle, Ears low, broad, with the backs co"ered wit},llong hairs. Body very heavy and thick. Tail flattened, 

ample. Length about 11 or 12 inches.; tail. about H. Hind. foot usw1lly not exceeding 2."90 inches; skull 2.65 inches. 
Color varyingfrom )igM gray above iW.d ~hite bene~th, through~arious shades of pale rusty, to a grizzly hue above, and 
black belly. No pure black varieties noticed. Ears and (U:sually) nose, never white. 

This species presents so. many modificationsof color as. to render it exceedingly difficult to 
characterize. T.he fur. is coarse and stiff, less rigid, however, than in S.- vulpiri1ts. The ears 
are short and broad; r~unded, and coated ()U their convexity _with long and rather woolly hairs. 
They are shorter and more tufted than in B. vulpinus. There is a longer tuft of woolly hairs 
at the base of, the ear. TaiL modenitely .long'; not very bushy, but flattened. Palms n~ked: 
Soles partly hairy un4er the metatarsals, the large tubercle and the end of metatarsals with 
their callosities being naked. · This character, however, varies with the season. On the fore 
feet the 4th toe is longest, then the .3d, 5th, and 2d. On the hind foot the 4th toe is longest, 
the 3d and .2d are successively a little shorter, 5th next; the 1st is shortest, its claw scarcely 
reaching to the base of that of the 5th. 

In one specimen the soft fur of the back is lead color at the base, then pale yellowish brown. 
Towards the rump and on _the sides this terminal color is more vivid. The long hairs are. 
plumbeous at base, then black for most of the length, then grayish white, with a narrow tip of 
black. The hairs on the belly are lead colored at the base, then dull cinnamon. Interspersed 
are some hairs having an annulus of black about the middle. The hairs on the sides of the 
tail are pale cinnamon, with thebars of black, the exterior are subtermiual and broadest, the 
others narrower; beneath, the hairs are nearly uniform with a few faint annuli. 

The general color above is a grayish white, with a faint gloss of rusty, and mixed with 
black. There is a strong blackish tinge by the admixture of. black hairs on the top and sides 
of the head. The un:der !>arts are yellowish cinnamon, the ears similar but paler. (No. 22, 
Carlisle, Pennsylvania.) 

Another specimen from Carlisle is similar above and on the tail. The belly, however, is 
black, mixed with obscure rusty in places, the hairs generally being lead colored at the 
base, then brownish rusty, and tipped with black. The legs are black all over, except along 
the flanks, which are like .the back~·a.nd on the upper .part of the feet, where rusty hairs .are 
intermixed. The sides and underneath the head are glossy black, except a patch in front of 
the ear. The basal portion of the ear externallyis black, the superior, pale rusty. Nose black. 
The soles have less hair thari in the last specimen. ·(No. 345, Carlisle, Pennsylvania.) 

Another specimen is somewhat similar to the preceding, but the black of the under parts is 
mixed with ash and gray. On: the legs are long hairs of the latter color. The tail is more 

32 L 
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deeply ferruginous; its lateral hairs have only one subterminal black bar, very distinct; those 
above have two; those beneath show a very inconspicuous subterminal black bar. The backs 
of the ears are densely coated with long hair, longest on the posterior half, and projecting 
backwards, (not vertically,) in tufts. The soles are densely hairy to the tubercles at the base 
of the toes, except the large central one. The ears are black externally, like the sides of head; 
the long hairs under are chestnut ; the nose is white. The color above is a pale cinnamon. 
The fur is long and full. (No. 39, Washington. Winter of 1852.) 

Specimens from Prince George' s , county, Maryland, are more" foxy" than any described. 
Above, the general color is a yellowish gray, mixed with black; beneath, of a pale ferruginous; 
the legs and ears similar but brighter. The tail still deeper in its fox color, with three annu
lations of black, one sometimes very indistinct. In two males, the soles are. slightly hairy as 
stated ; in one female they are entirely naked. The nose is similar in color to the rest of the 
head. (Nos. 294, 295, 296. Price Georges, Maryland. Mr. Plummer.) 

There are several specimens of the cat squirrel belonging to the Philadelphia Academy of 
Natural Sciences, in which the colors above are of a very ~right grizzled hoary white, with 
much less gray even than in the common gray squirrel. The under parts are of a pure white. 
There is nothing to distinguish them from the Sciurus carolinensis to the eye of a casual observer, 
except the stouter thicker ·body, shorter ears, and absence of any rusty stripe on the sides, or 
wash on the back. 

This species is generally known in southeastern Pennsylvania and Maryland, where it chiefly 
abounds, as the fox squirrel; I have never heard it called cat squirrel, as given by Bachman. 
Its range appears to be quite limited, though I can give no reliable information in this respect 
beyond what is furnished by the list of specimens. I am told that it is not found in Georgia, 
nor perhaps as far north as New York, except in very rare instances; In the Ohio and Missis
sippi it is replaced by a different species, likewise called fox squirrel. 

List of specimens. 

Locality. Whence obtained. 
cimen. 

Measurements. ~ 

'9 
... "' 
~ "' 
~ tw= 
~ .s~ "'gi, 
~ §~ 
~ ~0 '§ 
~ g ~ 
o o rn 

Natnre of spe- Nose to-

Length. Width. 

Tail to end of- Skull-

1--~--l----- Hind ft.l----.----

Occip. Tail. Verteb. Hairs. 

-------------- ------- - --·-1---------
22 ...... ' ..... . Cnrlisle,Pa' ....... .... S.F. Baird .......... . Dry skin ..... . . 2 . 70 11 .50 ....... . 12 . 00 2.90 .......... .......... 

345 .. . ........ .... .. do . . .... . ........ ... ... do ......... .. . . .... do .......... 2 . 70 11.00 9.00 11 .00 2 .90 ..... ..... .......... 
294 ...... .. . .. Prince George's, Md .•. Mr. Plummer ...... .. ... do ... ....... . ••• . .•• . •.. .... 9.40 13.20 2.85 ·········· ........... 
295 .................. do .......... . ...... . ... do ................. do . ......... ...... •• 12.20 8.90 u.oo 2.75 .......... .......... 
296 .................. do ................ . .... do ............... .. do... .. ..... .• .. .... ........ 10.00 11.40 2.80 ·········· .......... 
3391 932 rJ Washington, D. C ..•... Market ......... . ..... . .. do.......... 3.20 15.25 11.00 15.00 2.!10 2.65 1.55 

~80 ............. . . . .. do ................ . . . ......... . ....... Skin, in alcohol......... .... .... 10.00 13.50 2.95 

~38 .. .. .. ...... Clarke co., Va.... ..... Dr. Kennerly .. .. .... Dry skin ·...... .. .. . . . . . . .. .... 10.80 14.75 2 .80 

756 ............ Carlisle, Pa .... ....... . S. F. Baird . . ........ Skull ................ . .. .. .......................... .. 2 .63 1.54 

855 ...... ... .. . Eastern shore, Md ..... .. .... do ... . . .......... .. do .. .. .. .. . . .. .. • .. . . .. • •• .. • .. • .... .. .. .. .. ........ 2 .57 
I 

•Much stretched. 
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SOIURUS LUDOVICIANUS, Custis. 

Western Fox Squirrel. 

RED VARIETY. 

Sciunt• lttdo.liicianus, PETER CusTis, Barton's .Medical and Physical Journal, II, u, 1806, 43. (Red river of Louisiana.) 
HARLAN, Fauna Americima, 1825, 186. 
GRIFFITH's Cuv. V, 1827, 254. 
FISCHER, Synopsis, 1829, 351. 

Sciurtts ru.fiventer, ("GEOFF. Mus. Par.'') D&SMAREST, Mammal. II, 1822, 332. (New Orleans.) 
"GEOFF'Rov; ·Nouv. Diet. d'Hist. Nat. X, 103." 
HARLAN, Fauna Americana, 1825, 17.6. 
FisCHER, Synopsis M!lmm:alium, 1829, 351. 

ScHINz, Synopsis Mamm. II, 1845-6 . . (Original description from a large Missouri specimen.) 
Sciurusmacroura, SAY, Long's Exped. R. Mts:I, 1823, 115. (Above mouth of Kansas river.) 
Sciuru1 macrourus; DouGHTY, Cab. N. H. I, 1830, 265; pl. xxiii. , 

F . Cuv. Suppl. BWfon, I, Mam. 1831, 297. 
Sciurusmacroureus, GoDMAN, Am. N.H. II, 1826,134. 
Scittrtts magnicaudatus, HARLAN, F. Am. 1825, 178. 

GRIFFITH's Ouv. V, 1827, 255. 
FiscnER,,Synopsis, 1829, 351. 

BACHMAN, Pr. Zoo!. Soc. Lond. VI, Aug. 1838, 8!:!.-IB. Charlesw. Mag. N. H.lli, April, 
1838, 156.-IB. Sill. Am. Jour. Sc. XXXVII, 1839, 296. 

WAGNER, Suppl. f?chreb. III, 1B43, 166~ 
ScmNz, Synop. MammOII, 1845, 11. 

KENNICOTT, Mamm. Illinois, U.S. Pat. Repori, 1856, Agricultural. (1857,) .56; pl. vi. (Wood· 
cut. Originalngure from life.) 

Sciurus sayi, Aun. & BAcH. N. Am. Quad.·II, 1851, 274; pl. lxxxix. (Missoun squirrel.) 
Scittrtts subauratus, BACHMAN, Pr. Zoo!. Soc. Lond. VI, 1838, 87.-1:8. Charles. Mag. N.H. III, 1839, 155.-IB. Am. 

Jour. Sc. XXXVII, 1839; 295. 
WAGNER, Suppl. Schreber, III, 1843, 164. 

Aun. & BAcH. N. Am. Quad. II, 1851, 67; pl. !viii. (New Orleans and Louisiana.) 
SCiurus rubicaudatus, Aun. & BAcH. N. A. Quad. II, 1851, 30; pl. Iv. (Illinois and Kentucky.) 

? ? Sciuru1 limitis, BAIRD, 'Pr. A. N. Sc. Phil. VII, April, 1855, 331. (Devil's river, Texas.) 
? ? Sciurus lewisii, HAM. SMITH, Griffiths' Cuv. III, 1827, 190; plate. 

WAGNER, Suppl. Schreb. III, 1843, 182. 
ScHINZ, Syn. Mamm. II, 1845, 13. (From specimen in Paris !1useum.) 

DUSKY V .ARIETY. 

Sciuru,s auduboni, BAC.HMAN, Pr. Zoo!. Soc .. Lond. VI, 1838, 97.-IB. Charlesworth's Mag. N.H. III, ,1839, 378. 
WAGNER, Suppl. Schreb. III, 1843, 175. 
Aun. & BAcH. N. AIIl. Quad. III, 1854, 260; pl. dii,'fig. 2. 

? Sciurus occidentalis, Aun. & BAcn. J. A. N. Sc. Phil. VIII, n, 1842, 317. 

Sr. CH.-Tail, with the hairs, but little longer than the head and body. Head rather slender, with somewhat acute muzzle. 
Ears rather narrow and high, ,Jiot tufted .on the b~ck. Tail broad and full. Length about 11 or 12 inches; tail but little longer. 
Hind foot usually not exceeding )L80 inches; s)tull, 2.60. Varies in being smaller in the south. 

Color usually grizzled rusty gray above; beneath, body and tail bright ferrugino'us. Belly sometimes black. Sometimes dusky 
all over, with the belly choco.Iate brown ann.ulated. No pure black nor white bellied varieties. seen. Nose and ears never white. 

This species is among the most variable in color, as well as size, of all the American squirrels, 
these peculiarities, as might have been expected, having given rise to a great many synonymes. 
As in some other species the more northern specimens are the larger, and the fox color varies 
from pale yellowish rusty to rather deep ferruginous ; sometimes again, the animal is dusky 
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throughout, and all these phases of size and coloration have had different names assigned to 
them. 

The western fox squirrel is among the largest of the ·American species, being only exceeded 
by the fox squirrels of the Atlantic States; it is, however, a little smaller than the California 
gray squirreL 

The head of this species is rather narro,~er than that of the Pennsylvania fox squirrel, S. 
cinereus, the muzzle longer and more attenu'ated~ the ears higher, narrower, and projecting 
more above the fur of the nape. The back of the ear is'cciated, generally, with compact short 
hairs, though sometimes these lengthen, esp«:Jciaily in winter, so as to form slight tufts; there 
iR also more or less of a woolly tuft adjacent to . the base of the· ear· behind. 

The tail of tbisspecies is very long anq amphi, the vertebral portion shorter than the head 
and body ; with the hairs it is longer. .In length of tail this species exceeds the S. cinereus. 

The feet are large, .the soles naked in surin~(;lr; ~or.e or · lessde~s~ly furred in winter, agreeing 
in this respect with nearly all the North American species, 

The colors of this squirrel) as already stated, vary very riiuch, although the foxy type 
generally predominates. The most usual condition .is a grizzled black gray and rusty above, the 

"' ' ' ' . . . ~ . 
whole under parts of body and tail uniformly yello-w;ish red, . witlwut any annulation. The 
lateral and superior hairs of the tail are, however, variously annulated. The shade of color in 

· this respect varies very much. 
The more prominent varieties of the species are as follows : 
1. The typical coloration as described, with the under parts uniform foxy, &c. 1 

2. The colors above and on the tail as described;· the whole under surfaces, with the inside 
of the limbs; uniformly black, without annulation. (Nos. 179, Racine; 1983, Illinois; 1346, 

. St. Louis.) 
3. Similar to the preceding; but the hairs of the under parts annulated with rusty, although 

the black greatly preponderates. (No. 2352, ·rl·(mi Iowa.) • 
4. A single specimen, No. 2300; rec~ived from Pr~irie . Mei· Rouge, with a number of fox

colored. skins, exactly similar in all specific features, agrees ·p~rfectly with the des?ription of s. 
auduboni, of Bachman, in having the upper parts .more dusky, the belly of a dark chocolate 
brown, all the hairs annulated with black, as on the back The hairs of the tail are more finely 
annulated than in the red variety. 

I have never seen any specimens of this species pure grizzled gray above, without a mixtureof 
red or pure white-beneath, as inS. vulpinus and cinereus; nor, as in the former species, is the 
color, as far as my observations extend, ever entirely black, with the hairs unicolor to the roots, 
as in S. vulpinus. The species, therefore, does not present as great extremes in coloration as do 
the two others just mentioned. 

I am not prepared to say that there may not be two fox-colored squirrels in . the Mississ~ppi 
Valley, one more southern than the .other ; but investigations conducted mainly on dried 
specimens have not satisfied me that there are more than one. I have not the slightest doubt, 

1 A winter specimen from Fort Des Moines, Iowa, (2553,) has the fur II).UCh fuller and softer than in any others I have 
ever seen, with ·a peculiar tinge of purplish red beneath, especially on the tail. In a summer specimen from the same 
locality (2695) the color is a light yellow all over, paler beneath, the tips of the long hairs above nearly white: The hairs 
of the tail are of a darker shade or a yellowish rusty. All the caudal hairs, both above and below, 'are perfectly uniform 
to the roots, without any annulation whatever ; nor is there any annulation on the back, the tips of the hairs only being 
lighter. · 
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·however,: that 'the d11sky. squirrelfroni · Lo.uisiana , is .. identical. specifically with the~ fo·x.:.colcired 
. on!:ls.from. the J'llimf?Jocality, .and that the sam!:l name:must be borne ~y both. · 

· It will . be seen· from the table of measurements that··. the west!:lrn ·fox. s-quirreL follows the same 
law as th!:l other American species in· th'e ·:diminishing · size· as . the locaJitjr is · mo'r!:l southern. 
'Ihis is :niost; strikingly .sliowri in .the varying length. of the· hind foot. The table·, _howey(;lr, can 
only. be . considered ~ ll:S approximately:aqcU:rate, owing tq the fact that .most of the .meastirements 

· were. _ta.ken from . dried skin's ... :Next ·to: the hind · foot, 'the length of the tail to the· end of the 
vertebrae . a,nd of the . h!l>irs is :the. tnos:t : reliable_ measurement · of : tl).e s}rin ; ... the leng~h : ·of . pody 
varies .. exceedingly.with, the ·a.ri::tonilt of stretching or stuffing, while a skin long preserved in 

·alcohol may shrink far · within its original .dimensions. 

· Measurern,e11:ts from alco~olic specimens .. 

'Locality. 
, ~P. ofnos!l t~::- . • . Tail to !lnd of7 Lei1gth of-:- · 

··Current Sllx. Nature of spe-

number. I cimen .. 

---I-----·-----~E.ye: -~ar. : Oc~ip. TaiL Vert. Hairs. ,Foreft. Hindft. --·I--~--

11. 10. 11. . 1. 85 2371 Cook co., Ill.' __ - . (f. 

2372 · J acksoU: co., IlL .(f · 

L20 2. 60 2. 75 

1. 30 2. 50 2. 7 5 12. -------- 14. 7 5 . 1. 85 

Current 
number'. 

Measurements of skulls. 

---- --~-~--~~~-1 

. 1879 

. 2,488 

1765 

1240 

Illinqis _ ~- __ .: _ -.- ~ ____ -" --~-

B?rling:tpn, Io~a- :-. "-"-- ~ -~-~ -:•-;- . 
St. Louis~ _____ -" ____ -·--_-- ______ _ 

. ' . 
. We3tern MissourL -- __ --- __ -- _____ _ 

2. 60 

2. 62 

2.60 

2. 50 

2.50 

- 2. 80 , Fox __ Entire,alcohol. 

2. 85 Fox __ Skin, alcohol. 

Width. 

1. _46 

1. 5!! 
1. 50 

1. 38 

1. 38 
' 1143 . Prairie M~r Roug~, La.~-~---------- · 2. 55 1. 42 

1205 -----· C~-dO-------·-~--------- ---'--· 
' . 

3132 -"---··---dO---"--"··-·----•---- ----~-

.3J~l , ---~---~dO-----·~------· "-~------~--~ 

2. 62 . 

2.57 

2. 55, . . 

1. 48 ' 

This beautiful squirrel is · 'len~rally known ' throu'ghoU:t the soUthwestern and western States 
under the name of fox squirrel; aterni de~ived from the pale rusty or fox-colo~ of its under 
parts and tail. There are, as already mentioned, two other species going bythe s'ame naine: 
one' confined pretty · much to the coast ~egion's of the southern Atlantic and Gulf States; the 
other found chiefly in Pennsylvania, Maryland, and Virginia. · 

· F~o~ · t 'he.lfst' of 'syno~yms at the .·head of this article, it will be seen that I 'have thrown a 
great many supposed species .. of American· authors under one name, and I trust I shallnot be 
accused . of aily wanton· action in so doing. With . probably the largest collection of fox-colored 
squirrels before me ever gathered together, and thos~ from wide-spread localities, I have found 
it entirely impossible to distinguish the differences referred to, especially as series from the 
same locality exhibited ~very shade of color, from dark chestnut, through bright brick red, to 
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pale rusty yellow. Similar differences in size occurreu, although an average diminution in size 
was discernible in the specimens from more southern localities. I have, therefore, had uo 
other alternative than to combine all in one, and to seek for a name among the earlier descrip
tions of authors. This I found in the journal of Peter Custis, an emigrant from Accomac 
county, Virginia, to Louisiana, published in Barton's Philadelphia Medical and Surgical 
Journal, as quoted above. The description fortunately is sufficiently explicit to admit of no 
misunderstanding. The author was familiar with the fox squirrel of the eastern shore of 
Virginia, (S. cinereus, but by him called S. vulpinus,) and to it he comp~red his Louisiana 
species, giving the same size for both, but referring to the deeper red color and not bearded 
ears.l A numerous series of specimens from Red river, sent by Mr. James Fairey, and almost 
from Mr. Custis' locality, furnishes the most satisfactory proof of the identity of this species 
with the fox squirrels· of the Missouri river. These were called, successively, S. macroura, 
macroureus, magnicaudatus, and sayi. More northern ones were described as S. rubicaudatus 
while the smaller size, from near New Orleans, and resembling those from Red river, were called 
S. subauratus. 

It is quite possible that the squirrel I described, from Devil's river, Texas, in 1855, under 
the name of Sciurus limitis, may be a very small variety of the present species, although its 
geographical distribution is in its favor, as well as much smaller size, and different color. 
Further collections, from western Texas, will be necessary to settle the question. 

The Sci~trus lewisii, of Hamilton Smith, described from a specimen in Peale's museum, 
brought by Lewis & Clark, in some respects resembles the present species, especially in the 
ochraceous belly and feet. The tail is described as thick, cylindrical, and bushy, and ringed 
with seven black andsix white bands, with a white tip. This ringed character may have been 
produced by a twisting of the tail. I do not, however, understand the absence of any red in 
the tail. Unless, however, the specimen in Peale's museum belonged to this species, I cannot 
refer it to any known North American species; and, at the same time, it is quite improbable 
that a squirrel of these characteristics could exist at the present day without having been 
detected by some of the numerous recent explorations in the west. 

I have very little doubt that the Sciurus auduboni, of Bachman, is the dusky variety of the 
S. ludovicianu.<t, as a skiri from Red river, sent by Mr. Fairey, ip company with a large number 
of fox squirrels, agrees exactly with his description. The S. occidentalis, though originally 
described as from the Pacific coast, has recently (And. & Bach. N. Am. Quad. III, 354) been 
given as a synonym of S. auduboni by its aut-hor, and, consequently, ()f S. ludovicianus. -

Mr. Robert Kennicott, of West Northfield, Illinois, one of the most observing and accurate 
naturalists in the west, after a careful study of many fox squirrels from and in different locali
ties, both living and dead, has come to the conclusion that the S . sayi, subauratus, and rubicau
datus, of Audubon and Bachman, are all of the same species, and has described them as such 
in his paper on the Rodents of Illinois, in the Agricultural Report of the Patent Office for 
1856, illustrated by an excellent figure taken from life. 

The Sciurus rufiventer, of Desmarest, if really from New Orleans, in all probability belongs 
to this same species, although it has been referred to the S. fuliginosus of Bachman. The 
dimensions, as stated, (6! inches,) are, in all probability, an error of the original description. 

1 The description is as follows: "Size of S. vulpinus. -Body and upper parts of tail, dark gray; belly, inside of legs, and 
thighs, and under part of tail, reddish brown; ears not bearded; tail longer than the body, and very broad." Red river 
of Louisiana. 



~ s 
" " "' " .. 
i 
0 

Locality. When 
collected. 

List of specimens. 

Whence obtah1ed. Nature of 
specimen. 

ci .g .., 
" 

255 

~ Collected by-
o 

't. 
" "' ------1~---'--'-----·-- ..:I ----------· --·----· _. --------- -·-----------· 

174 . . • • • • • • •• • . Port Clinton, Ohio. • •• • · • .•.••.••••• , • . Dr; Kirtland ..... , .. .. . Dry Skin ... ... .. , • .. .. 9.50 12.00 2. 75 ............... . 

175 .................. do ............... .. ...................... do..... .. ...... ...do ......... ; .. 14.50 8.00 10.50 ..................... . 
2351 ............ Ann Arbor, Mich .... ..... · .............. ·c. Fox .................... do ........ : .... 12.50 ............ 2.68 ............... . 

2345 .. .. .. .. .. • • Illinois bay.......... ..... .. • .. .. .. • • .. Dr. Kirtland .... , .. .. .. Mounted ............ , • ... .. .. ......................... . 

2346 ........... . ...... do ......................... ; ............. do .................. do ............................. ... .................. . 

170 ............ Milwaukie, Wis ......... Spring ..... ; .. S. Sercomb ............ Dry skin ........ 13.00 10.00 13.50 2.90 ................ . 

172 ............ ~ ..... do ................ . .................... ,.do .................. do .................. 10.00 13.50 2.85 ..... .. ........ . 
171 ............ Racine, Wis .......................... Dr. P . R. Hoy· .............. do....... . .... ...... 9.50 12.20 2.80 .............. .. 

179' .................. do ................. Summer .............. do ... . .......... ~ ... do .... .. ....... 13.50 9.80 12.00 2 ;70 ............... . 

ll51 . ....... .. .. do ..... ~........... .. .. .. .. .. .. • . A. C. Barry............ Skin in ale ... 2.60[11.00 • .. .. • 12.00 2.85 .............. . 
2371 3 West Northfield, Ill ...... March, 1857 .. R. Kennicott .......... Entire in ale. 2. 75 11.00 10.00 11.00 2.80 ............... . 

719 ............ do ................. Winter, 1854 .... ; ••• do :.,,. ......... Dry skin ..... 2;60 11.00 9.45 12.00· 2 .88 .............. .. 
724 1879 3 ...... do ................ Spring .............. do .................. do........ .. .. ...... 8.45 11.50 2.58 .............. .. 
725 ............ do ..................... do .............. : do ........... ; ...... do............ ...... 8.50 11.50 2.70 

718 ..... · ..... • ...... do.................. 1855 ..... · ... do .................. do ......... 2 :50 12.00 8.50 11.00 2.90 

1983' .................. do ..... , .................................. do .................. do ........ 2.40 9.50 ............ 2. 70 

781 3 Tremont, Ill ............. Jan., 185~ .... W. J. Shaw ............... do ........... :' ....... 10.45 13.00 2.80 
2372 3 Jackson, TU ............. . ............. R. Kennicott .. ...... .. Skin in ale .•. 2.75 12.00 ...... 14.75 2.85 
1665 2488 
1125 

1124 
2352' .... .. 

2353 .... .. 

Q 

3 

2695' .......... .. 

616 3 
617 3 

1201 Q 
1202 Q 
1203 3 
1206 3 

.. .... do ....................................... do .................. do ........... ....................................... :. 

.. .... do .. .. .. .. .. .. ..... ............ •. George N. Lawrence.. .. .. do ........ 2.60 11.50 7.00 ...... 2.60 w. E. Moore ... 

...... do .............................. . ........ do .................. do . ......................... . .. ............. do ...... .. 
St. Louis, Mo ......................... Dr. George Engelmann ..... do ....... 2.60 11.50 10.00 13.50 2.80 .............. .. 

...... do ........ : ........ . ........ ............. do ...................................... 10.50 13.25 2.80 ...... ..... ... . 

. .... do ................. Dec.,1855 ........... do .. ......................... .... 12.00 10.0012.20 2.88 ............... . 
...... do ................ . Nov., 1855 ......... ,.do ............. , .................. 12.50 

...... do ................ . · .... do ................ do . .................................... . 

...... do ........................................ do ............ . 

8.50 13.00 2.68 

8.50 11.50 2.60 
8.50 11.80 2.75 

1344 ...... do ........ ; ........ Winter, 1855 ........ do ........ ; ............. ... ............. 8.50 12.00 2.70 .............. ~. 
1345 .................. do ..................... do .............. ;do ...................................... 9.00 12.00 2.85 ............... . 

1346• .................. do ................. ' .... do ............... do ............................ 2.60 13.00 10.00 13.00 2 .90 .............. .. 
321 1240 Western Missouri ........ June, 1854 ... Dr. Hoy ............... Mounted .............................................. . 

322 1241 ............ do ................ ..... . do .............. do .................. do .................. ,;., ........... ... ............ .. .. 

1495 ........... . Lexington; Mo ........ .. Apr. 19,1856 Lt. G. K.Warr~n,U.S.A. Dry skin ..... 2.50 11.25 10.00 13.00 2.80 Dr.F.V.Hayden. 

1496 .. . ............... do .................... . do ............... do .............. . ... do .......................................... do ...... .. 

718 ........... • Fort Leavenworth ........ Nov. 27, 1854 Lt. D. N. Couch, U.S.A ..••• do ............ 12.00 8.50 12.00. 2.50 ............... . 

1821 ............ Fort Randall, Neb ..................... Lt. G. K.Warran,U.S.A ..... do ............ 14.00 7.75 12.00 2.38 ...... do .• , ... .. 

1822 ............ Mouth of Vermillion ..... . .................... . do ............. , ... do ... . .............. 9.00 11.00 2.60 ............... . 
101 .. . . • • .. . • • • Prairie Mer Rouge,(More~· 

house parish,) La ......... ; .......... James Fairie ................ do ........ . ..................... 2.90 .............. .. 

252 1204 ...... do ....................................... dd •••• · .............. do ......................................... .. ........ . 
253 1205 ............ do .... , .................................. do ....... . .......... do ......... .. .. ll.20 7.00 9.80 2.60 ............. .. 

329 1248 .. .. .. ...... do ............. . ......................... do .............. "Mounted ........ 11.00 8.25 12.00 2.40 .............. .. 

2296 ... ... ...... . ..... do • . .. • .. • • . . .. .. . • Winter ..... . ........ do ... ~.. .. • • .. • Dty' skin .... . .... 12;50 · 9.25 12.50 · 2. 75 ............... . 
2297 .................. do ...................... do ............... do ............... . .... do ............. 12.00 8.65 12.00 2.75 ............... . 

2298 ............ do ................ · ..... do ............... do .................. do; ........... 12.00 7.80 11.50 2.50 .............. .. 
2299 ............ ... ... do ................. ,, .. do .............. .. do ............. . .... do........ .... 8.75 12.00 2.56 .............. . 
2300' 3132 ............ do ..................... do ............... do .................... do........ .... ...... 8.00 12.00 2 60 .............. .. 

2301 3131 ...... do ................ . ... do ............... do ................ do; ... ...... :. .. •• .. 8.80 13.00 2 .60 ............. . . . 

2302 . ..... do ................. . .. ;do ................ do .............. . ... do ............ 10.20 8.90 12.00 2.55 ............... . 

2404 3149 Red Fork of Arkansas .. • • .. .. • .. • .. .. • Dr. Woodhouse·.'...... Mounted ......................... ........ .............. .. 
1650 ..... . . ..... Fort Vhadbourne, Tex.... .. .. .... . ..... Dr. Swift, U.S.A...... . Dry skin..... .... ..... • 9.00 11.90 2.38 ............... . 

23,55 . .. .. • • .... • Brazos river, Tex ...................... Capt.R.B.Marey, U.S.A ..... do........ .. .. ...... ..... • ..... .. ............ . ..... . 

2354 ............ Guadalupe Bottom, (near Apr. 6,1855 •• Capt. J. Pope, U.S.A ....... do ............ ll.OO 8.00 11.50 ................... .. 
Indianola.) 

1729 Texas ................. .. 1854 ........ do .................. do ............ 14.50 7.50 10.20 2.40 .............. .. 

I Belly black, not annulated. ··Belly black, annotated with rusty. 3 Yellowish, without annulation anywhere. 4 Black belly. 5 Dusky. 
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SOIURUS LIMITIS;Baird. 

Texas Fox Squirrel. 

Sciurus limitis, BAIRD, Pr. A. N. Sc. Phila·. VII, April, 1855, 331. (Devil's river, Texas.) 

Length about 10 inches. Hind foot 1.66 inches. Size less than S. carolinensis. Upper molars four. Hairs short and (/lose 
pressed. Ears" long, coated with very short hairs. Feet small; sole)! naked and_ dark brown. Above,mixed cinnamon. Tail, 
cinnamon beneath ; above and on the sides like the back, with three anna lations of black. 

A full description of this squirrel will be found in the report on the zoology of the United 
States and Mexican Boundary Survey. 

Notwithstanding the marked difference in color and size between this species and all the 
other American fox squirrels, Tam far froin feeli11g sure now that it is anything but a local 
variety of the common western fox squirrel. Had I deferred characterizing th~ spec~es until the 
present time :i should hardly have venturedupon a newname witha more ample knowledge of 
the North American squirrels than I possessed two years ago. I· only retain it now pro:
visionally, until its real character canbe better tested by additional specimens. The locality 
is considerably further west than that of any fox squirrels that have fallen under my notice. 

List of specimens. 

Ca•alogue Corresponding Locality. Whence obtained. Nature of 
specimen. 

Collected by-
number. No. of skull. 

351 

1415 

?-

1265 

2258 

Devil'sriv.er, .Texas •• Col. J.D. Graham, U.S. A _____ Skin •.••• J. H. Clark •••.. ---- · 

-- - -----dO---------· Major W. H. Emory, U.S. A----~--do ______ .Dr. C. B. Kennerly •• 

-------------- Western Texas •••••• Captain.J. Pope, U.S. A ••• : •••• "do •.•.•• -- - - - ---------------

. . 
. SCIURUS CAB,OLINENSIS, G m. 

Gray Squirrel and Black Squirrel. 

SMALL SOUTHERN VARIETY • . 

Sciurus cm·olinensis, GM.Ewi, Syst. Nat: I, 1788·, 143. 
BAc~MAN, Pr. Zoo!. Soc. Lond. VI, Aug.1838, 94 •. -IB . . Charlesw. Mag. III, July, 1839, 330.

IB~ Silliman's Am. J. Sc, XXXVII, 1839, 304. 
Aun. & BAcH. N. Ani; Qrtad: I, 1S49, 55; pi: vii. 

? Sciurus cinereus, DEsM. Mamm; II, 1822, 332. · 

GRIFF. Cuv. V, 1727, 254. 

Lesser Gray Squirrel, PENNA~T, Synopsis, 1771, 283 -lB. Hist. Quad. 1781. 
Hudson Squirrel, var. a, Carolina, PENNA~T,-Arctic Zoo!. I, 1784,116. 
Ecureuil gris. de la Carolina, ST. HILAIRE & Cuv. Hist. 'Mamin. III. Two plates and text. 

LARGER NORTHERN VARIETY. 

Sciurus cinereus, ScHREBER; Siiugt. IV, 1792, 766; pl. cc~iii . . (Original and accurate description; the figure fr~m 
. · Buff~n.) · 

HARLAN, Fauna Americana, 1825, 173. 
·FisCHER1 Synopsis, 1829, 352. 

THOMPSON, N; H. Vermont,-1842, 45• 
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Sciurus carolimnsis, GODMAN, AIJI. N.H. II, 131 . 
. DotrGIITY's Cabinet N.H. II, :i832, 240; pl. xxi. 

Sciui"U.S leucotis, GiPPER, ZooL Jour. V, 18301 206( pl.· xi. 

BAcHMAN, Pr. Zoo!. So,c. Lond. VI, 1838, -91;~1B. Charlesw. Mag III, 1839, 220.-b. Sill; Am. 
Jour. Sc. XXXVII, 1839, 298. · . 

DEKAY, N . . Y. Zool, I, 1842, 57; pl. xviii, f. 1. 
WAGNER, Sup pl. S~hreb. III, 1843, 160. . 

? Sciurus vulpinus, DEKAY, N. Y.' Zool. I, 1842, 59. 
Sciurus migratlwius, A1JD . & BAcH. N. Am. Quad. i 1 1849, 265; pl. xxxv. 

KEN~ICOTT; U.S. l'&tent Office Report1 Agricultural for.1856, (1857,) 62; pl. vi, (from life.) 

BLACK ANI> DUSKY. VARIETIES. 

Seiurus pennsylvanicus, 0RD, Guthri,e's G.eogrp.phy, (2d Am. ed.) ll; 1815, 292. 
Sciurus niger, GoDMAN, Am. Nat. Hlst. II, 133 • . (Not S. niger of Linnaeus.) 

GAPPER, Zool. Jour. V; 1830, 206. 

BAcHMAN, Pr. Zool. Soc. Lond YI,l838, 96.--'-b. Chadesw; Mag. Nat. Hist. III, :i839, 335.-Is. 
Silliman's Am. Jour. Sc. XXXVII, 1839, 30.7. 

DEnY, N.Y. Zool. I, 1842, 60; pl. xvii, f. 1. 
THOMPSON, Nat._Hiat. Vermont, 1842,45 .. 
wAGNER, Suppl. Schrebet m; 1843; 17'2. 

AuD. & BAcH;, N . Ain: Quad. I, 1849, 261; pl. xxxiv. 

? Sciurusfuliginosus, BAcH. Pr. Zool. Soc. Lond. VI, Aug. 1838, 97.-IB. Ch&rlesworth's Mag. N.H. III, 1839, 380. 
WAGNER, Suppl. Sclireb. III, 1843, 176. 

AuD. & BAcH., N. Am. Quad. III, 1853, 240; pl. cxlix, f. 2. (Small southern variety?) 

SP. CH.-Body from 9 to 11 inches long; tail usually about &n inch longer. Hind feet, 2.40 to 2. 70 inches long. Skull 
about 2. 50. Of largest size in the north. . ' · 

GRAY VARIETY.-Above, grizzled light yellowish gray; beneath, pure white. A yellowish brown wash of greater or less 
extent on the back, and separath1g the ~olors <1f the belly and .sides. Back of ears and adjacent region of the_ occiput usually 
with a white woolly tuft. 

DusKY VARIETY.-Varies frompure jet black everywhere, through annulatioils on both surfaces of body, to a grizzled grey 
above, with the belly white, and only an occasional patch, especia:lly ?n the throat, yellowish or brownish, annulated. 

Tail longer than the body. Ears very .high, narrow, and aqute, with sparse short hairs on 
the exterior surface or ~oncavity; internally,.on their margins and tip they are coated with 
short brownish hairs which scarcely project beyond the margins of the ears.. The base ana' 
middle portion, however, of the ear is. coated with a dense bunch of whitish woolly fur, forming 
a very conspicuous mark. The tail is longer than the .body, not bushy, but :B.attened. The 
feet are quite large, and the claws strong and much curved. The thl!mb is a rudimentary cal
losity, with a broad, :fiat nail; the fourth :fin·ger is very slightly longer .than the third ; the fifth 
or outer but little shorter than the second,- each reacl~.ing to the base of the claw of the adjacent 
toe. The palms are naked. ·On the hind foot the third and fourth toes and claws are equal 
and longest; the second but little shorter-; the :fifth reaches to the -base of the claw of the 
fourth, and the :first barely to the base of the claw of the :fifth. The· soles are partly naked 
beneath the metatarsal!!; the exterior half, however, rather thickly covered with short hairs, 
which are still more sparse everywhere else, even .under the toes, except on the tubercles, which 
are naked. 

The whiskers are longer than the head. The fore legs have long whisker-like hairs projecting 
far beyond the fur ; similar hairs are visible on the belly. . 

The upper parts and side:s generally are of a light ash gray, mixed with black and light 
brown. The dorsal surface from head to . tail, a saddle mark across the back behind the fore 

33 L 
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legs, the sides of the head, the anterior portion of the ears, the anterior and posterior edges of 
the fore limbs externally, a narrow line across the flanksjand the exterior surface of the hind 
feet extending a short distance up on the leg, are of a yellowish brown; the fore feet are 
grayish; the whole under parts are dear white tinged with ashy posteriorly, the hairs being 
uniform white to their bases. Above, the hairs are dark lead color at base, then light brownish 
yellow, then black and tipped with ashy white, except where the yellowish brown markings are 
seen, when this color forms the tip. 

The tail is rather flat and distichous, not bushy; viewed from below, the hairs extended, the 
ground color is brownish yellow, with three narrow and well defined lines of black on each 
side, margined for rather more than one-fourth with white. The inner black line is some 
distance from the central line of the tail. ·The upper part Of the tail has the hairs as on the 
sides, with perhaps fewer an,nulations, and a few interspersed which are · black except a.t tip; 
the prevailing tint above is a mixed heavy black and yellowish brown~ · · 

Another specimen agrees in every respect, except that the ground color of the tail is darker. 

Measurements. 

Washington, D. C. Washington, 

Nose to occiput------------------ ~·---------------------------------
to eye -- _ --··· --- ___________ ----_____________ -- ___ -- __ ___ -- _--

to ear--------------------------------------------------------
to root of tail. _______ .---- •• -- ________ --- ___________________ ". 

to end of outstretched hind legs---------------- .. ·----·----------
Tail from root to end of vertebrre _ --- •• ____ ----- ____________ --- ___ ••• _ 

from root to ·end of hairs.--· •••• _. _________ • __________________ _ 

Inches. 

2 

1 
2 

10 
16 
7 

10 

Lines. 

7 
2 
2 
3 

ti 
6 

Nov. 16, 1854, fresh; 

Inches. Lines. 

2 ti 

9 

8 6 

11 4 
greatest width _ -- __ •• __ -----. _______ . _ -- _________ .• .. - _.- .. -- _- - _-- ------ . -- _---- -- ---------- 4 

Ears, helght posteriorly ... __ ........ ----- ............. ~ ..................................... __ .......................... .1 2 ............................................ :.. ... _ 
height anteriorly ____ -------. _________________________ ••• -- __ ._ 1 1 --- .. ___ -- . __ --- ___ • . 
internally above skulL ••••• _ •• _____________________ -------_---. 1 2 __ • __________ •• _____ . 
above the head. ___ . _ ••••••••• _. ___ . ________ •• _______ . ______ •• _ . _. ____ .••. _.-. ___ • _ - _. _ _ _ _ _ _ _ 9 

greatest height externally from bottom of lowest notch _____________ -----·-------------- 1 2 
width •••• _- ___ ._-·- ____ .--· __ ._. ___ • __ -·-- ____ ._. ____ ._._. __ •• _____ ---· 8 ••• --. _ •• ____ •• _ ••• _ 

Arm, between claws, across shoulder-------___________________________ 12 ••• _ •• ---- -·--. -- ••• ----- ___ ••. 
length of forearm •• -- ___ •• --- __ • _____ ._--- ___ . __ __ • ___________ • 2 1 _ •• _ -- ••• _ --.--•· --- _ 

from elbow to end of daws------------------------------------- 3 5 
hand from wrist •• ___________ • __ •. ____ ----. ___________________ • _ ... _______________ _ 1 8 

fore foot to end of claws-----·-·--------·------~·---------------- 1 8 
longest claw ___ ._---·---- __ ._._ •• ___ • __ ••• __________________ ._ _ _ _ _ _ _ _ _ _ _ 4 

Leg, from knee joint to end of claws ______________________ •. _. __ • _ _ _ _ _ 5 2 

.tibia -- _ •• _ •• -- _ •• ---· •• ______ ••• _ ••• ____ •••• ____ • _. ____ . _ ___ _ 3 2 
hindfoot from heel to end of claws •• ____ • ________ •• ___ --·-· ••• ____ 2 5 2 ti 
longest claw.-·.---- ____ ••• _. --.• • ____ • __ • ________ ••• ______ ••••••••• ___ ••• 4 • __ ••••••• ___ •••• __ _ 

Longest toe from base •• ____ --- - - ___________ • ___ • _________ ___ __ ______________ • _____________ • _ ·----- 10 
Width of head between zygomata _____ ••••• _ •• __________________________ • ___ _ _ _ _ _ _ _ __ __ _ _ 1 4 

In the preceding portion of this article I have described, at considerable length, fresh speci~/ 
mens of the common gray squirrel of the United States. As is well known, Dr. Bachman. 'h~~ 
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separated the northern and southern gray squirrels , from each other, mainly on account of the 
difference in size, and other characters, as given. With every disposition to rely implicitly on 
the judgment of this. most excellent naturalist, I have been unable, after examining the very 
large series of specimens enumerated in the accompanying lists, to come to the same conclu
sion. I recognize, indeed, a larger size qf the ,gray squirrel at the north than in the south ; 
but this is in accordance with the law so well ascertained in regard to nearly all our mammals 
and many of our birds that have an extensive northern and southern habitat at the same season 
of the year. Of the difference in habits I am unable to judge from want of personal experi
ence, but in all characters of external form, color, and proportions, I can :find no features by 
which the gray squirrels of one region can be distinguished from those of another. In absolute 
size there is an appreciable difference between skins from extreme localities, and it is not a. 
little remarkable that the very largest specimens come from the central portions of Iowa, where 
also the fox squirrels and the common gray rabbit have likewise the same superior magnitude 
to corresponding individuals from other regions. The variations in absolute dimensions are, 
however, very appreciable in specim!;lnS from the same locality, being quite as great as in picked 
specimens from different points. There is, however, no question of the greater average size of 
the gray squirrel in the north, and of its diminishing size as we proceed southward. I have 
accordingly selected a specimen fre>m Washington, as the basis of the description, as furnishing 
a mean between .the extremes~ 

Not only have I felt constrained to unite the northern and southern gray squirrels as the 
same species, but a careful examination of a large number of specimens before me has convinced 
me that the supposed permanently ,black squirrel of the north is, in reality, only a black 
variety of the gray. I am not .at present prepared to say whether the same animal passes 
through several stages of color until it becomes uniformly lustrous black, but the specimens at 
hand clearly exhibit a gentle gradation from the jet black to the pure gray. I may here 
remark, that the white tuft at the end of the tail of the black squirrel, as mentioned by Dr. 
Bachman, is far from constant; many more being without it than with it. 

A series of specimens now before me show very clearly the transition from the jet black color 

to the unquestionable gray . .. 
1st .. Color jet black throughout, even to the bases of the hairs of both surfaces. Not the 

slightest trace of annulation anywhere, even on the tail. A tuft of white hairs in the tip of the 
tail, as in the black foxes. Ears with very short hairs. Soles nearly naked. (No. 1276, 

Racine.) 
2d. Precisely similar to the last, save in the absence of the terminal white tuft to the tail. 

Soles even more naked. {No. 97.2, . ~,West Northfield, Illinois.) 
3d. Precisely similar to the preceding above on the sides and in the tail. The hairs, . how

ever, on the under surfaces, from the lower part of the neck to anus, are black, annulated faintly 
subterminally with yellowish brown. · Soles naked. • (No. 1057, Chicago.) 

4th. In this specimen the central line of the ,back alone is unmixed and uniform black to the 
bases of the hairs. The hairs .of the t~il , .show obsolete annulations of yellowish brown, only 
indistinctly clouding the black The narrow subterminal annulations of the hairs on the upper · 
part of the sides and sides of the back are less distinct and narrower than on the belly· (No. 

954, Racine, Wisconsin.) · · 
5th. In this specimen the brown annulation has invaded all the hairs of the back. Tips of 

the caudal hairs faintly washed with brown, but not distinctly annulated. The soles are qu~te 
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hairy around the naked tubercles, and the hairs on the ears longer than in the preceding 
(summer?) specimens. Killed December 3, 1852. Head, 3 inches; head and body, 11; tail 
vertebrre, 9 ; tail vertebrre, with hairs, 11. (No. 178, Detroit, Michigan.) 

6th. Similar to the last, but tail distinctly annulated with brown. Soles more hairy. The 
hairs of the convexity of the ear still longer. (Winter, No. 720J Cook county, Illinois.) ' 

7th. Colors above lighter, like a rather dusky gray squirrel. Hairs on the under surface of 
body with more brownish rusty ; less black. Tail hairs annulated dil!tinctly ; their tips whitish 
or rusty gray. Soles more naked. Hair on the ears shorter. (SpringJ No. 721, Cook county, 
Illinois.) 

8th. General character that of a gray squirrel. Nose, inside of thighs, and region around 
genitalia dusky. Hairs' annulated. Under surface, from chin to thighs, brownish rusty. 
The hairs annulated or tipped with blackish; a narrow streak on each side the median line of 
the belly grayish white. Tail as in gray squirrels. Soles naked. (JulyJ 1853, (J, No. !:l56, 

/ 

Racine; 257 similar.) 
9th. Similar to the last, butwith no dusky on the inside of the thighs. Hairs of under 

surfaces only annulated on the throat and neck, where they are tinged with gamboge yellow. 
(No. 970, West Northfield, Illinois.) Another specimen with the light stripes on the belly 
larger, purer white, and confluent in places. The region around the teats is, however, more 
dusky than elsewhere. (No. 1136, Fort des Moines, Iowa.) 

lOth. Chin and inside of the fore legs suffused with brownish ; an indistinct stripe of pale 
brown on each side of the median line of the belly. No annulation of inferior hairs. (No . 

. 1672, Carlisle, Pa.) 
11th. The next stage is the regular gray squirrel, in which the. prevailing color of the hairs 

above is gray, with subterminal annulations of black, more or less concealed by the gray tips. 
The entire under parts are white ; the sides of the white with a narrow margin on the flanks of 
yellowish rusty. This color also overlays the gray of the upper parts in varying proportions) 
sometimes confined to the head ; sometimes along the middle of the back as a narrow stripe ; 
sometimes as a broader one; sometimes forming a cross across the shoulders; sometimes forming 
a uniform wash over the whole surface. The proportion of yellow also varies considerably. 

The ears are generally of a yellowish brown color, rather lighter at the posterior surface. 
In summer, the hair is everywhere very short, and uniform in length. With the approach of 
cold weather, it lengthens on the convex postero-internal surface of the ear, except along a 
parrow anterior margin. A similar lengthening takes place in a small patch on the neck at 
the base of the ear behind. These lengthened hairs, being white and woolly in appearance, 
form a. conspicuous lnark~ not nearly so appreciable, if at all, in summer. The extreme border 
of the earJ however, (about one-tenth to one-twentieth of an inch wide,) remains short-haired, 
and of a rusty yellow color, strongly contrasted against the woolly white. 

Coincident with this change of hair on the ears is a similar one on the soles. In summer 
these are entirely free from hair, except for about half an inch from the extreme heel, which'is 
densely furred. 'rhe naked space commences in a transverse line about as far behind the ·pos
terior tubercle as its own length. With the approach of cold weather, hairs begin to grow on 
the soles until, in midwinter, they are completely covered with close, short hairs, except on the 
five large tubercles and the balls of the toes, and perhaps a short distance behind them. In 
many cases, too, a shnilar development of hairs takes place between the tubercles of the palms. 

Although in more northern specimens the amount of growth of fur on the ears and soles is . 
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greater than in southern, corresponding alterations take place in all, as well as the other changes 
indicated, except that the black and dusky varieties are seldom seen in the south. 

In all the gray, black, a.nd dusky squirrels I have seen, the small upper molar anterior to 
the series (of five) is persi.ttent throughout. There are slight V!).riations in different specimens 
of the same series, but I Mnnot realize the characters distinguishing the S. migratorius and 
carolinensis of Bachman. An examination of a large number from the same locality shows 
great differences; especially in the length and width of the muzzle and its several bones. 

All the American fox squirtelsihave seen show but four upper molars. 
Under the supposition, a.a stated in the preceding pages, that the two gray squirrels described 

by Bachman are really no moretllan iocal va:detiesin size of one species ofdifferent latitudes, 
and that the black and dusky 1l?rthern ·squirrels are also the same, I have arranged the 
synonyms under the three heads of small gray, ·large . gray, and black or dusky squirrel. It 
appears that Gmelin was the first to characterize the small gray squirrel under the naine of 
S. carolinensi.s. Other authors applied the name of 8. cinereus, properly belonging to a different 
species, to both varieties, as, inde~d, was done with the S. carolinensis. In 1839, Gapper 
described the northern gray as S.leucotis, to which Audubon and Bachman, in 1849, added the 
name of S. migratorius. 

The name of" Sciurus -niger, Linn." has been very erroneously assigned to the black variety 
of this species, insteadofbeing r.estricted as a synomym to the black varietyof S. vulp~nus. 
The first name actually assigned to the black gray squirrel was S. pennsylvanicus, of Ord. 

I have given the Sciurusfuliginosus of Bachman as a synonym of S . carolinensis, ·believing it 
to be nothing -more than the dusky variety of the southern gray. It is very similar in all 
respects but size to the black squirrels of the north, and the annulation of the under fur is 
quite enough to indicate that it is a variety, and not a distinct and permanent species. The 
fact that no such variety has been detected in the south Atlantic States is no evidence to the 
contrary, as these varieties of color and size are more or less local, and black or ev!'ln dusky 
varieties of the northern gray squirrel seldom, if ever, occur in eastern Pennsylvania, Mary
land, <>r Virginia. Besides, we know: so little of the zoology of Florida and Georgia; that a 
small dusky squirrel might abound there, and not yet have been brought to the notice of the 
naturalist. 

The range of this species is indicated, as far as I can speak with precisiop, by the accoinpa· 
nying list of specimens. 
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Lodtiity. 

List of specimens. (Gray squirrels.) 

When col
lected. 

Wbehce obtili,ed. Nature of 
specimen. 

Measurements~ 

Liberty county, Ga . •. May, 1854 Maj. J. Leconte...... Dry skin... •• ... • 9.00 ................ 2.40 ..... . 
318 .............. Charleston, S.C ..... December .... Prof. F. S. Holmes ........... do ............ 10.50 7.00 10.00 .... 2.50 .... . 

1277 .............. Tarboro', N. 0 ..................... J. L. Bridger ............................... •••••• 8 .00 1l.OU .............. .. 
1278 .............. . ..... do ............ ...... .. -............. do ..................................................................... . 
1279 .. .. .. .. .. .... do.. .. .. .. • • .. .. .. .. .. .. • .. • .. . .... . do............ . .. .. • • • .. .. .. • .. .. •.. .. .. .. .. • • ............ · ...... • .. • .. 
485 1623 •••• (J Washington, D. c .... Jan. :n,1855 Market ...................... do ............ 10.5Q ................ 2.65 2.45 1.36 
486 1627 .... (J ...... d·o .................. do .............. do ...................... do ............ 10.58 ..... 2.60 2.41 1.33 
308 .................... do .............. Nov., 1854 ...... do ............. ... ...... do...... ...... 9.00 8.00 10.00 .... 2.50 
907 1g53 .... (J ...... do .............. Oct. 22,185(; ...... do ..... _ ................ . do ...... 2.50 10.00 8.00 11.00 •••. 2.30 2 .42 1.85 

1293 2095 .... (J ...... do ........ ; ..... Jan., 1856 ...... do ...................... do...... 10.50 ...... 2.60 2.40 1.31 
2373 .................... do .................................. do .................. Skininalc; 2.40 11.UO ...... 11.00 .... 2.50 
2374 ........ .. .......... do .................................. do ............................. 2.50 10.00 ...... 11 .25 .... 2.55 
2375 ............... ; .... do. ; ~ ............................... do .................. Entire ..... 2.70 10 .0() 8.UO 10 .75 .•• . 2.50 

2381 .................... do ................................... do ....... , ............. . do ...... 2.35 9.00 8.00 10.50 .... 2.50 
1403 2237 .............. do ........................... Mr. Dig-ges............ Skin in ale ............. 9,50 11.50 .... 2.60 2.38 1;33 

96 .............. Carlisle, Pa ........................ S. F. Baird........... Dry skin... .... .. .. .. .. .. • .. . .. .. .. ... 2.50 
1672 2494 .... Q .. _ .... do .............. Sept.5,1800 ...... do. , .. , ... ,.,... .. ........ ,., ... _,.. 10.00 8.00 11.09 .... 2.55 2.41 1.35 
2382 .. .. .. .. .. .. .. Bradford county, Pa.. .............. C. C. Martin........ Skin in ale. 2.60 11.00 ........... . .... 2.40 
2405 ..... · ......... New Orlearis. ... .... .. .... .. .. • ... N. 0. Acad. Sciences ......... do .......... •· ............ · .............. .. 
2406 .................... do .................................. do ...................... do .............................. _ .. . ............. . 
2378 .............. Monticello, Mis"s ........... ...... :. Mis• H. Tennison."~ .......... do ..... 2.30 10.50 .......................... .. 
2379 ................... . do .................................. do ...................... do ...... 2.50 ............ 10.50 • .... 2.50 ..... . 
326 1245 ........ PrairieMerRouge,La. 1853 ......... J. Fairie ............ _ ..... Mounted ..................................... ...... ···> 
321. 1246 .... ;,. ..... ;.do............. .. .................. do ...... ." ............... do ........................................ 2.27 1.30 
328 1247 .............. do ................................. do ...................... do..... . ...... ...... ...... ...... 2.-25 1.25 

255 1207 .............. do ............. .- .. • .. .. .. • .. .. .. .... do,...... .. • .. .. .. .. Dry skin ....... .. 2.35 2.20 . 1.34 
2.35 2 .24 1.31 

2 .50 . .. . .. 
254 1206 .............. do ................................. do .. .................... do .......... .. 
769 .............. Union county, Ill .... !lept., 1855 R. Kennicott ................. do ............ 10.00· .... .. ........ .. 

2376 
2377 
1204 
1205 

Q Jack•on county, Ill ....................... do.............. Skin in ale. 2.50 10.00 .... .. 11 .. 00 .... 2.55. 
Q ...... do ............. . ..... ~ .............. do ..................... . do ...... 2.40 10.00 ...... 11.25 .... 2.40 
(J St. Louis, Mo ........ Dec., 1854 Dr. Engelmann .......... Dry skin ......... 10.00 ................ 2..40 .• 
(J ...... do ........ , ..... Nov., 1854 ..... do ...................... do ............ 10.50 ................ 2.50 

324 1243 
325 1244 

WesiernMissouii .... June, 1854 Dr. Hoy ... ; ............. Mounted ........ ;..... ...... ...... .... 2.42 1.35 
...... do .................. do .............. do ...................... do .. _ .......... , ........................... 2.38 1.31 

323 1242 ..... . do.. .. .. .. .. .. .. .. .. do.. .. .. .. .. .... do ............ . .. ...... do ........................................ 2.38 1.36 

715 .. • .. .. .. (J Fort Leavonworth.... Jan. 26, 1855 Lt. D. N. Oouch ..... .. Skin ............ 10.50 ................ 2.40 

1497 .. .. • .. .. 0 Mouth of Platte .................... Lt. G. K.Warren ..... . . .. _. do .......... .. ...... ····· ·· ··········· ............ . 
2403 3148 .. .. .. .. lted Fork of Arkansas July 1, 1850 Dr. S.W.Woodhous~. Mounted ...... .. 

1121' .............. Ft.DesMoines,Iowa. Dec., 1855 W. E. Moore ....... . Dry skin... ...... 11.25 9.00 11.50 ..... 2.70 

1226' .......... (J ...... do ............. Summer, '55 ...... do ........... .. .. 11.00 7.00 10.50 .... 2.70 

1127' .......... Q ...... do .................. do ............. do ........... .. 
1128' .......... Q ...... do .................. do .. ............. do ............ .. 
1130' ................... do.............. Dec.,' 1855 ........... . ......... . 

10.50 8.00 11.00 .... 2.45 

11.50 7.00 9.50 .... 2.70 
2.65 

1131' ................... do ................................................ .. 11.00 ................ 2.80 

1132' ......... (J ...... do ............................................... .. 
1133' ...... . ............. do .............................................................. . . . ...................................... .. 
1134' 3146 .............. do.............. .... • ......... .. .. .... .. .. ..... ..... .... ...... ...... ..... • 11.00 ................ 2.50 ...... 1.35 
l!35' .................... do .. ...................................................................... 10.50 ................ 2.65 
1153 .. • .. • .. .. .. .. Wisconsin..... .. .. .. • .. • .. .. .. .. .. A. C. Barry.......... . .. . Skin in ale....... .. .. .. .. .. .. .. ...... .. 
722 .... .. .. .. Q West Northfield, Ill ................ R. Kennicott ............. Dry skin... ..... . 11.00 ................ 2. 70 
723 ............ .. ...... do ................................. do ..................... do ............................................ .. 
725 .................... do . ................................. do ...................... do ............................................ .. 

727 .................... do ................ .... .............. do ...................... do ......... : ..... .- 2.70 

183 .... Q Detroit, Mich...... August,1853 C. Fox............. . .. .. do...... ... • • ............... 2.60 
180 CJevelaAd, Ohio .... . .............. Dr. Kirtland......... .. .. do ...................................... .. 
182 .............. do .................................. do.............. ...do ...................................... .. 
956 Middleboro', Mass .. . Oct. 27, 1855 J. W . P . Jenks...... . .. do ...................................... .. 

1437 ...... do ...... :·" •••• Spring ............ do ...................... do ................. . ..... ... ............ .. 
2176 .. . .. • .. .. .. .. New York ............ .. ..................................... Skull. ....................................... 2.60 1.40 

' Hairs on the throat annulated; ears with white tufts. • Ears with white tufts. • Ears without white tufts. 



List of Specimens. (Black and dusk'!/ squirrels, or not pure white beneath.) 
._.- ·.. ·:·; . ' 

Locality. When 
collected. 

Whence obtained. 

Measurements. -~ 

e ~ Nature of r-.:'§!· 1:]:-.g-. r:._,=-,-. r.,...-0 -r,...-0 -~--'· r-,..-0 -'1-'a--
;;5 specimen. g g "5 ~ .~ .c:: ~ ~ ~ -5 :; .~::~ :::!! 
·~ Q) I> :: ~ bi! !..=,Q) "" "t:: bO ~ ';::J ::s 

00 ~ 'tl..o ..... 1:0 '"' c .:: ;::; ~ "t:: J::4· 
;§ ': ~ E-40~~~c2~~~~~00 

--------------- ------+------ -4----1-- ---1---1---1--

12762 .............. Racine,Wil!consin ................... Dr. Hoy ................. Dryskin ... 11.00 7.00 10.00 ...... 2.40 

Ei i~ -::· :::: ::::::::;:;:::::::'::: ::::::::::::::\.~:_;:::::::::: ::: ::':;::::: :::::· :::::: ::::: -::::: :::::: :{:~- ::;:~ 
256 1208 ................ do .............. July, 1853 S. F. Baird .................. do ...... 10.00 8.25 11.00 ...... l!.65 2.60 . 1.41 
2576 1209 ........... ·~ .. do .................... do . .,;;· ..... do ..................... .,.do ...... 10.00 .7.50 10.00 ....................... . 

::~: ~:~: :::: :::: ::::·::::::::::::::::::: :::::::::::::: .~.~·d:.~:::::::::::::: :::. -~~~=~~~.:: :::::. :::::: :::::: :::::: :::::: :::::: :::::: 
11526 .............. Wisconsin ........................... A. C. ·Barry .. , ........... Skin in ale . ........................ 2.50 .......... .. 
11366 .......... Q FortDesMoines,Iowa. Summer ..... w.,E. Moore.•.•:""' .,;, Dryskln ••. : 9.50 ........ , ......... 2.50 .......... .. 
9721 .......... Q West Northfield, Illinois Sept., 1855 R. Kennicott .............. ,. do .... :. 10.25 s.oo JLOO ...... 2.a5 .......... . 

1057 3 ..................... ;do ............. . No:v., 18()i;: .'.,;do.,, ..... . ; .. ,.... .... ...... ...... 8.00 ,?,.00 10.00 ...... 2.40 .......... .. 
7206 ...................... do .............. Winter, 1855 .... do ................................ 10.25 9.25 .. 12 ,25 .:: ... 2.60 .......... .. 
7215 ................. : .... do .............. Spring,1855 .... do ................................ 10.50 9.00 12.50 ...... 2.75 .......... .. 
7285 .................. . ... do .................... do .......... do ... ...................................................................... .. 

178 4 

177 

...... .... .... ........ do .................... do ......... do ........................................................................ .. 

...... .... Q ........ do ............. Sept., l855 :. ·~.do;:· •• ; ... ;.;,; ... :; ........... , .. 10.00 8.00 11.00 ...... 2.50 .......... .. 

.......... Q Detroit, Michigan ...... Doe. B, 1852 C. Fox .................. Dry skin ... 11.00 9.00 11.00 ...... 2.55 .......... .. 

...................... do ................................. do .................... Dry (head) ........................................ .. 

...... .... .... Cleveland, Ohio ..................... Dr. Kirtland ........... .'. Oryskin ... 10.00 9.50 12.00 ...... 2.50 ........... . 

... ... .. .. .. .. Bradford county, Pa .................. C. C. Martin......... .. .. Skillin ale. 9.50 , .... ·j" ... ..... . 1.95 .......... .. 
607 ............. Cleveland, Ohio ............... : ..... Dr. Kirtland.: · ........... Skull~ ... :; ....... ;. ' ... ~ ... : ... ............ 2.50 1.39 

1 Uniformly blackallover, witll white tuft at the end of the tail. 
I Uniformly black all over; without wbiietttft. . 
3 Uniformly black above; annulated dusky beneatll. 
4 Nearly uniform black, but with some annuli above and below. 
5 Dusky all over, and considerably annulated. 
6 Grayish above; · annulated with rusty beneath in places . 

.• ;; ;,; > .: ,. :;.: .'· :· ·· 

SCIURUS .OAROLIN]!fNSJS? ? 

Mexican Gray Squirrel. 

I have before me two skins of gray squirrels from Santa Catarina, in Mexico, which di;ffer 
appreciably from any I have seen frolll within the United Sta.tes. They are .smaller than.the 
southern gray) with longer and perhap~ Ill~re bushy tail, and short~r and broader feet . . The 
hair is coarser; above, more decidesUy bl~ck and gray; beneath, very pure white, ;without any 
indication of the rusty line marginii1g the'\Vhite 9f the belly, which I hav{l neyer found wanting . 
before. The hairs of the tail are coarser ; the exterior white, very opaque, and of a yellowish 
tinge, instead of the bluish white of the comiiJ.on gray. The ears show no trace what~yer of 
white on their convexity. . . • ·· . .. 

Although this locality isveryAifferent,fr:om,,JP,e I1S~ally recprded range of the grar ~quirrel, 
and the differences·of these specimei1s ~re qi1ite appreciable, I do not feel at liberty ~o est11qlish 
them as distinct species, without further materials. · 

The skull of this species presents some guite striking characteristics. In the first. place, the 
small anteri~r upper m:olar; so universa~ , in the gray squirrel? is here wanting entirely, asin 
the fox squirrels. The zygoma extends ftnther backward, though the muzzle is shorter .and 
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broader. The nasal bones have their edges nearly parallel for the posterior third, instead of 
approaching each other gently behind. The teeth are smaller in proportion. 

One skull, one of three from San Antonio, shows the anterior small molar. This may be 
the same, or it may belong to a distinct species. It measures 2.33 inches by 1.38. 

List of specimens. 

~ 
Measurements. 

When Whence obtained. ~ Nature of 6 ~ 

Oollected by-0 

= 0 0 • 15 collected. ~pecimen. o'"' ... :;: ... 
:.~ gS .Q ,a "'- "d 

"'" U> O 

~ ·;:: 0 
~ 0 z 

..: 6 
" z 
~ ""· 
= ~=a Locality. 
" "'"' ~ 

o"' ....... 
~0 

~ t:: 
0 

0 0 
--1·-----------l----·l------------!----!--·----------

337 ...... Santa Catarina, New L eon, (North-
em Mexico) ....... """........ April,l853 Lt.D.N.Coucb,U.S.A. 177 Skin ...... 2.50 10.00 2.40 .................. .. 

336 12M .......... do ........................ . ..... do .............. do .................. Mounted .............. 2.40 .................. .. 

?1420 """ San Antonio, Texas ............... . .......... ............ do................. Skull. .................. ,· ... Dr. L. Berlandier. 
1421 ,, .......... ... do ......... .. ................................. . do ... .. ................. do ................................ do ..... . .. .. 

SOIURUS FOSSOR, Peale. 

California Gray Squirrel. 

Sciurus fossor, PEALE, Mamm. and Birds U. S. Ex. Ex. 1848, 55. 
AuD. & BAcH. N. Am. Quad. III, 1854, 264; pl. cliii, £ 2. 

Sciurus heermanni, LECONTE, Pr. A. N. Sc. Phila. VI, Sept. 1852, 149. 
?? ? Sciurus leporinus, AuD. & BAcH., Pr. A. N. Sc. Ph. 1841, 101.-In. Jour. A. N. Se. Ph. VIII, n, 1842, 314.-b. N. 

Am. Quad. I, 1849;329; pl. xliii. 

Sp. Cn.-Size of S. vulpinus, but more slender. Tail vertebrre as long as the body, with the hairs much longer. F ive upper 

molars. Above, grizzled bluish gray and black; beneath, white, without any differently colored separating line. Tail black, 

with the exterior white; the whole under surface finely grizzled. Back of ears and adjacent tuft on the occiput, chestnut. 

This beautiful species of squirrel is among the largest of those that inhabit the North Ameri
can continent, and on the west coast represents the gray squirrels of the Atlantic States. 
Judging from skins, however, it is rather more slender and delicate in its proportions than the 
latter. 

The head is rather pointed and narrow; the whiskers black and reaching beyond the occiput. 
The ears are thin, narrow, and high, somewhat pointed, but rounded at tip; they are coated 
with short compact hairs, not at all tufted; as in the S . carolinensis, however, there is a woolly 
tuft at the postero-internal base of the ear, the adjacent region of the latter also somewhat 
woolly. 

The tail is very long, and rather full and depressed; in fresh specimens the vertebroo alone 
equal the head and body. The hairs are long and rather soft. The feet are long but narrow; · 
the soles are nearly naked in summer ; in winter they are densely coated (especially in the 
north) with hairs, except on the tubercles. Even at San Diego, winter specimens. exhibit a con
siderable amount of hair on the soles. 

This species presents fewer variations in color than any of the larger American squirrels 
within my knowledge. The prevailing color above is a mixed or finely grizzl~d bluish gray 
and black, the former predominating. This color covers nearly two-thirds, at least three-fifths, 
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of the circumference, the entire under parts being pure white. There is not the slighes't trace of any 
darker line of separation on the flanks. The upper surface of the feet and exterior of the limbs 
are like the back; the paws perhaps lighter, but still grizzled. The inner edge of the hind foot, 
also; is nearly uniform dull whitish. The lower parts of the cheeks and side of the muzzle are 
greyish white, less pure than on the belly. The woolly tuft at the base of the ear, and usually 
the convexity or back of the ear itself, are light chestnut, forming a very conspicuous feature. 

The tail is a mixed gray, black and white. Beneath, it is grizzled; above, black predomi
nates, with sonie white on the outside ; on the side the white is very conspicuous, forming a. · 
distinct white border. The inferior hairs are grayish white, with four or five annulations of 
black, about the width of their. interspaces. The same condition prevails pretty much on the 
rest of the tail, with the exception that the subterminal annulation is much broader and 
entirely black, and on the sides the terminal white is also very long. 

There is no appreciable differe~ce in a number of specimens of this squirrel before me from 
different localities; much less than usual in squirrels. One from Fort Tejon has a smaller body 
in proportion to its tail than the rest; hut the skin has probably shrunk considerably in alco
hol, and the animal itself was quite young, as shown by the skull. This is the only one in 
which there is no chestnut on or behind the ear, the woolly tuft there being dirty whitish. One 
specimen (609) shows a slight wash of rusty on the back, and the hind feet are sooty black, 

slightly grizzled. This is the most decided variation I have noticed. Winter specimens have 
the soles hairy, except on the tubercles, while summer ones have them naked. 

Skull.-'-The skull ofthis species appears rather more slender ·and elongated than that oq}le 
S. carolinensis or the fox squirrel of the Mississippi ; its closest relationships, as to shape, are 
with the S . vulpinus, which it nearly equals in size. It has, however, 'a longer m~~I{and the 
zygomatic arch set further back. An old skull has four distinct upper molars .and the stumps 

. • / 

of the anterior fifth one, broken down to the level of the socket. In sever))1:' youn'ger ones this 
small molar is well developed and considerably larger than inS. ca;jlinensis, the crown having 
a compressed central tubercle and a distinct yalley on either sic!-e . ..-- / 

This species is mentioned by Lewis & Clark, under .the y..an}e of" the large gray squirrel," as· 
occurri'Ilg near the Dalles of the Columbia, and theyf-Ufly appreciated its difference from the 
squirrels of the eastern States. It is a little sing..u:Ia"r that an animal described with such detail 
by these authors should not have been_;.Ht"~ed by the earlier writers, like Ord, Rafinesque, . 
Harlan, and others, when all the oth-£Jr S"pecies mentioned in the narrative of the expedition 

were so promptly introduced in~pthe systems. 
I am not without a strong: ·s~spicion that the Sciurus leporinus of Audubon and Bachman 

may prove to be the ~ani{~ith the S. fossor, in which case it will, of course, take precedence. 
The only point hvthe description which cannot be readilyreferred to S. fossor of Peale is in the 
color ofthe back, which is said to closely resemble that of the English hare (probably Lepus 
timidus) in its brown tints. But for this I would be inclined to consider it as a young specimen 
of S. fossor, as in the most immature one I have seen (480) the downy space on the back and 
base of the ear· was whitish instead of chestnut. Indeed, this same specimen I had unhesi
tatingly labelled S. leporinus before the opportunity was afforded of examining adult animals. 

This squirrel inhabits abundantly the whole mountain region of California, from San Diego 
as far north as the Columbia River at the Dalles; it does not appear to cross this river. The 
extreme limit of its distribution south and east is not yet ascertained. As far as I can learn, 
however, it is the only large species found within the region inhabited by it; and I have no 

34 L 



266 U. S. P. R. R. EXP.. AND SiUUVEYS.,.......ZOOLOGY-GENERAL REPORT. 

doubt whatever that, with very few exceptions, the many species described by Audubon and 
Bachman as from California are really from Southern Mexico, adjacent, perhaps, to southern 
California, and have no right to a place in a fauna of North America, certainly not of the 
United States. 

Current Rex. 
number. 

2413 0 

Detailed measurements of a specimen i1l alcohol; 

Tip of nose to- Tail to end of- Length of-
Locality. 

Eye. Ear. Occip. 'I' ail. Vert Hairs. Fore ft. Hind ft. 

-------
Petaluma, Cal------------------- 1. 35 2.45 ' 2. 8 11. 251 11.5 14. 75 

Locality. 

List of specimens. 

When col· Whence .. obtained. 
lected·. 1 · 

' ..: 
" .c 

M.easnrements. 

s " Nature of spe- Head Tail. 
"a '• citnen... and 1--.,----·§, body. 
;§ Vert. Hairs-. 

2. 3. 1 

Collected by-

---'--1----·--'----1-----1·---·~--+--- -----------------------
l.002 Q Fort Dalles, 0. 1' •.•••• Jan. 17, 1855. Dr. Geo. s'uckley •••••. 

1003 2010 3 ..... ... do .••••••••••••. Jan. 15, 1855 ........... do ......... .. 

36 Skin ............ .. .. 12.50 15.W .... ...... ........ . 

37 .. do ........... 11.25 10.60 14.00 .................. .. 

1004 20U Q ........ do .............. Jan. 15, 1855 ........... . do. . ......... 38 .• do ............ 11 .50 11.00 14.25 . . ... . ........... .. 

1175 Fort Jones, Cal........ 1855. Lt. R. s. Williamson . ........... do............ .. .. .. .. •• • • •••••• Dr. J. S. Newberry. 

1173 2117 · • ·••• Stockton, Cal. .................. . ............. . do .................. . do ...... , . .. . ............................ do ....... .. 
2413 .. .. .. Q Petaluma, Cal-...... ... • .. .. .. .. • .. . . E .• Samuels............ 214 Entire in alch'l. ............ · ........ .... ............ . 

609 ............ ~an Francisco, Cal ................... R. D. Outts .................. Skin ....................... ; ....................... .. 
:·2463 ..................... do.,· ......................... Lt. W. P. Trowbridge ........ • :do ............ ...................... ... .......... .. 

1174 0 .................... do ...... ; .................... Lt. R. S. Williamson ........... do ................... 0... • .... . Dr. J. S. Newberry. 
480 1604 .. .. .. Fort T ejon, Cal ......... ... ................... do .. .. .. .. .. . • .. .. • Mounted .. .. .. .. .. .. .. . .. • .. . .. • Dr.A. L. Heermann. 

2462 ............ San Diego, Cal. ............ , ........ Dr. Thomas H. Webb·; . .. , ... Skin ......... . .................................... .. 

SCIURUS CASTANONOTUS, Baird. 

Chestnut Backed Squ.irnil. 

SciuTWJ castanotus, BAIRD, Pr. A. N. Sc. Phila. VII, April, 1855, 332. (Typographical. error for castanonotus.) 

Body about 11 inches. Tail, with .the hairs, but little longer. Hind feet 2. ~Oinche)i, skull, 2.4Q. 

Size about that of S . cinerem. Five permanent molars in the upper jaw. Tail about equal in length to the body, not 

bushy. Ears with rather short hairs, not tufted. Soles naked in winter. Back deep chestnut brown; rest of upper parts 

mixed ash, gray, and lead color. Eyelid!, upper surfaces of feet, and· whole under p;~orts white. Ears and. sides of he11od 

ash gray. The sides, tip, and under parts of tail, pure white; . above (within the margin) mixed black and .white. , 
A detailed. description of this squirrel will be. found in the report of. the Zoology of the United States. and Mexican 

Boundary .Survey. 

This species bears a very close resemblance to S; aberti and may pr!ve to be the same; 
although there are abundant differences. The most striking characteristic is. the absence of the 
beautiful ear tufts of S. aberti. Some of our squirrels which have smooth ears in summer are tufted 
in winter, but as the Coppermines specimens were caught in winter, it is not likely that they are 
ever tufted. The tufts, too, of 8. aberti are long hairs growing from the very margins,of. the 
ears and projecting an inch beyond. The convexity of the ear and a woolly space at their 



posterior bases are grayish white in 8. castanonotus. Great differences again are visible in .the 
tail, which, hi the latter, is nearly pure black Md white; the inferior hairs pure white, thos'e 
on the upper surface and upper part of the •Sides are black with white tips, grayish at·tb:e'base. 
In . 8. aberti all the hairs above·are anntilated several times with dark brown and grayish white, 
presentin•g ·no decided impression.O:f either c6lor :except towa:rds>.the:imd of the tail. The tail 
here is likewise much:more 'bushy .• 

8. jossor is without the' db rsal;sttipe~:a.n:d 'the d'ar klateral : lin:e. Tb·e tail is murih fuller : and 
more bushy; :the hail's beneath·:the·tailare •finelyattnulated ash ·gray and black without :any.of 
them being ·'etitirely white; ffihe feet, ;also, are dark colored. 

The sktill of this species 'is of v-ery neatly the ·Same :size with that of 8. :carolinensis,<from 
Oar lisle, Penusylvania. ·Like this ·speeies it .ha'S'the•:anterior •• small •upper molar,··making five; 
but thiB'is considerably ·larg~r •in:the :New .il\fe:Xican ·11;nim:al, :and has a central tubercle on the 
crown, with a lateral valley on :either side, as in :the :spermophiles. ·There are no other differ
encEJs ofimportance. 

The ··name.of caiStwnotus, as• oti·ginaUy ;published, was 'a typographical error~ ·not•detected •un.til 
too late, and conveys an erroneous impression'inregard'to 'the coldr of •.the ears. 

List · ofspecimeri8. 

Catalog'e Corr~spond'g Sex&; 
number. No. M ·skull. ·age. 

Locality. When 
'· collected. 

Whence obtained. Nature of Collected by
. specim:'n. 

121 
122 

'9 ' Coppehiiines, N. 'M ••• ~ •. Winter;l852 Col.J.D.Graham. Skin ••• J.H.Clark." · ·· 
•••••••••••••• do .................... do ••••••••••••• do •••••••••• do .................... . 

SCilJRUS 'A.BERTI, W·o o <fh o use . . 

Tuft , Eared Squirrel. 

:sCiurtu 'ifdi'titlM, 'Wodil>nousE, '•Fr . .o'a . . N. Sc. Phil. V:r, 'J1ttie, r852, ·no. '-(sa.n''Ftancii!co Mountains,' t:litll) 

Soiurus aberti, 'WooDHousE, ·Fr. ·~. ·N. So. Phil. ··VI, ·-Dec. ·1852, ·220.-IB. Sitgreaves' Zulli Exped. ;18&3, 53; 

. mammals, pl. •vi. 

Aun. and BACH. N. Am. Quad. III, 1854, 262 ; pl. 'cliii. fig. 1. 

ST. CH.-Abov,e finely grizzled bluish gray and black ; a broad dorsal etripe Of pure chestnut .from shoulders to tail; 

under parts and feet white; a distinct dark line on each side-the belly. Tail very full and bushy, as long as the body ; 
pure white beneath, ab'Ove mixed black and white. 'E:i.Fs·with long.tufts springing from the superior border of the ear, as 

in Sciurus vulgaris. · Head·and body-about·ll inches long. 

This is one of the handsomest of all the American squirrels, on account of its large size, full 
and long tail, and tufted ears. It has hitherto ?een found only in the San Francisco mountains 
of New Mexico, from -which the specimen 'I- have ' befor~ me was brought by Dr. Woodhouse. 
Many hundred specimens oCthis ~:~pecie'S we:re observed in the same range 'by Dr. Kennerly, all 

-of them conspicuous for 1their tufted .ears. 
This squirteFis about the ~i'ze· of the westetn fdX 'squirrel, 'although ·it exceeds it :in tlre com

parative length and fullness of the tail. The ears are high and narrow, and remarkable for the 
flattened tuft of hairs which crown the" superior half of the ear, springing from the extreme 
margin, or on the upper part of the convexity: the posterior margin ofthe ear is also tufted to 
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a slight degree; all the hairs, however, directed upwards, and forming a flattened pencil as 
long as the height of the ear. There is nothing of the woolly basal tufting of the eastern gray 
and fox-colored squirrels. The fur on the body is full and soft. 

The upper parts (about half the circnmference of the body) with the sides of shoulders and 
thighs are of a finely grizzled bluish gray; the hairs annulated subterminally with black, and 
tipped with a lighter shade than that at ,their bases. On th.e middle of the back is a distinct 
stripe of rich chestnut brown, about an inch wide, commencing at the shoulders (where, how
ever, it is illy defined} and extends to the root of the tail, (which it does not invade, however.) 
The under parts with the feet are white; the colors of the belly and sides separated on the 
flanks by a distinct stripe of plumbeous black, about half an inch wide. The sides of the 
head are gray, the under surface is like the belly. The pencil of hairs on the ears is glossy 
black, tinged with chestnut at the base; the posterior hairs are almost entirely rich chestnut. 

The under surface, or under half of the tail, is pure white, the hair~ without any annula
tion whatever except near the body; the hairs on the upper half are brownish white, with a 
basal and three other annulations of dark brown. The subterminal annulation, however, is 
broadest and black; the ends of the hairs pure white. 

In the report of the Zoology of the Mexican Boundary Survey, I have described a Sciurus 
castanonotus, from the Coppermines of New Mexico, which, though similar in many respects, 
yet presents tangible differences. The most conspicuous is the entire absence of any indication 
of tufts. I am assured that these conditions are constant, all of the specimens in the San 
Francisco mountains exhibiting them and none of those at the Coppermines. The tail is less 
bushy; the upper hairs entirely black with white tips, or else white with a single median 
annulation of black. The wash of chestnut on th13 back is much broader, the lateral stripe 
less distinct. 

All these differences may, however, after all, be merely seasonal, or dependent on other 
causes, (although all the specimens in question were collected in winter,) and with a better know
ledge of the American species of squirrels now than when I first characterized the S. castano
notus (in 1855) I would hardly venture to impose a new name. As this has been done I 
retain it, and wait further evidence to verify or disprove what I have done. 

This species was first described by Dr. Woodhouse as S. dorsalis, but finding the name pre
occupied by J. E. Gray for a species from Caraccas, (Pr. Zool. Soc. Loud. XVI, 1848, 138,) he 
changed it to the one it so worthily bears, of the liberal and enlightened head of the Topo
graphical Bureau, Colonel J. J. Abert. 

List of specimens. 

.; Messurem~nts . 
~ "' ,Q .,; e e Locality. J:l Whence obtained. 

·c:; :; " 
.,_, 

Collected by-"' " " ... 0 

" " ~ Nose 'to- Tail to end of- Length of- ",:. .8 "' '§ ... ...,;::: .. ...: Se ~ " " 0 .9 " 0 " ~ ~~ ~0 ""' ... " " .... .,~ 

~ "' " Qccip. 'rail. Verteb. Hairs Fore ft. Hind ft. .a) a ·:;; ·~ 
0 ~ z a: a: ~ 

San Francisco mto., I Winter.! Capt. L . Sitgreaves, 

-------- - - - - - --- - - - - - --- - - -
2430 Mounted. 2.80 11.00 8 . 12. 1. 75 2.70 1.05 1,42 1.10 Dr. S . W. W.oodC 

N.M. I U.S.A. house. 
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SCIURUS HUDSONIUS. 

Red or Pine Squirrel. 

Sciurus hudsonius, PALLAS, Nov. Sp. Glirium, 1778 , 376. 
BonnAER:r, Elenchus Animal. I, 1784, 118. (From Pennant.) 
Znn!ERMANN, in Penn. Arktische Zoologie, I, 1787, 115. 
ScHREBER, Saugthiere, IV, .1792, 777; tab. ccxiv. (&ibradorucM Eichhorn, in tho t~xt.) 
SHAW, Gen. Zool. II; 1801, 140. 
KUHL, Beitrage, 1820, 66: 
DESMAREST, Mammalogie, II, 1822, 340. 
Jos. SABINE, Zool. App. Frankl. Narr. 1823, 663. 
HARLAN, Fauna Americana, 1825, 185. 
FisCHER, Sy~opsis, 1829, 349. 
GoDMAN, Am. Nat. History, II, 138. 
RICHARDSON, Fauna Boreali-Americana, I, 1829, 187; pl. xvii. 
GAPPER, ZooLJournal, V, 1830, 205. 
F . CuvrEii, Suppl. Buffon, I, Mamm. 1831,· 303. 
BACHMAN, Pr. Zool. Soc. Lon:d. VI, 1838, 100.-IB. Charlesworth's Mag. N. H. III, 1R39, 38:l. 
DEKAY, New York Zool. I, 1842, 61; pl. xvii, fig. 2. 
WAGNER, Suppl. Scnreber, III, 1843, 178. 
Atm. & BAcH, N. Am. Quad. I, 1849, 125 ; pl. xiv. 
KENNICOTT, Pat. Off. Rep. ·1856, Agricultural, (1857 ,) 67 ; pl. vii. 

Sciurus carolinus, 0RD, Guthrie's Geog. (2d Am. ed.) II, 1815, 292. (Carolina or chickaree squirrel.) 
Sciurus rubrolineai.1ts, DESMAREBT, Mamm. II, 1822, 333. (From Warden's Hist. U.S.) 
Tamias rubrolineatus, SCH:iNz, Syn. Mamm. II, 1843, 48. 
Hudson's Bay squirrel, PENNANT, Synopsis Quad., 1771, 280. 
Hudson squirrel, PENNANT, .Hist. Quad. 1781, No. 27 4.-IB. Arctic Zool. I, 1782, 116. (Specimen in Leverian 

Museum.) 

SP. Crr . ....,.Body seven to eight inche5 long-longer than the tail. Ears moderate, broad, coated with long hairs springing 

from the back and projecting ·beyond in a tuft .. Tail narrow, flat. Hind feet densely hairy to the tubercles at the base of 

the toes, the under surfaces of which are themselves somewhat coated; in sumiJ?.er somewhat naked. Above and on the 

sides mixed black and grayish rusty. A broad wash of bright ferruginous down the back and upper surface of the tail. 
Lower surface of the body dull white; hairs not annulatcd, except in very northern specimens. Tail rusty on the margin, 

within which is a narrow band of black, both colors greater in extent at its Qnd. Hairs above uniform ferruginous, not 

annulated ; beneath annulated like the sides. 

Although not collected by any of the expeditions, I have thought proper to give a description 
of this species, to serve as a standard of comparison with several others closely allied to it in sub
generic as well as specific characters. How far west its range extends cannot at present be 
determined, none having as yet been received by the Smithsonian Institution beyond Wisconsin. 
It is found throughout the Atlantic States, as far north at least as Labrador, and to the Missis
sippi nver. As expressing probably the average _of the species, I have selected for description 
a specimen from Cleveland, Ohio, 'presented by Prof. J. P. Kirtland. 

Body about eight inr.hes in length, stout. Head rather short and broad. Whiskers black, 
much longer than the head, extending back to the axillro. Numerous long whisker-like hairs 
projecting beyond the shorter fur on the fore limbs. Extreme end of nose hairy, the septum 
only being naked. Ears broad, rounded ; their convexity quite thickly coated with long hairs, 
completely concealing it from view on that side. Some of these hairs project beyond the margin 
more than half an inch, the longest being towards the tip. The concavity of the ear is coated 
with short hairs. The two middle fingers are equal in length. The inner or second reaches 
to the base of the claw of the one next to it, and is a little longer than the outer. The palms 
are naked. On the hind foot, the third and fourth toes are equal; the second a little shorter; 
the first or inner ~horter than the fifth or exterior, which scarcely reaches to the base of the 
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claw of the fourth. The under part of the foot, from the heel nearly to the base of the toes, or 
to the callosities, is densely coated with short grayish hairs ; and the sides of the toes being 
similarly coated, the ends of the hairs here project beyond so as almost to cover the inferior 
surfaces, which, in fact, are actually provided with scattered hairs. 

The tail with its hairs is rather shorter than the body. It is much flattened, as in Pteromys, 
but narrow, scarcely exceeding an inch and a halfin a natural expansion. 

The prevailing color of the upper parts and sides and the under , surface of the tail is a yel
lowish rusty, mixed with black by the fine annulations on 'the distal third of the hairs, their 
basal portion being dark lead color. The dorsal surface, however, for about the width of the 
tail, as well as the upper surface of the tail itself, :are ·washed with dark ferruginous. This 
color is seen, likewise, on the top of the head. The sides of the head are mixed grny, a ring 
around the eye, and the whole under parts dull silvery white. In some specimens the hairs on 
t~e latter surface are unicolored to the roots, which, in others, ·are lead colored. The colors of 
the belly and sides are separated by a dusky stripe. The tail, as stated, is ferruginous above, 
grayer beneath. It is margined all around by pale yellowish red, darker at the tip. Within 
this is a narrow border of black, of greatest extent at the tip. The single hairs at the end of 
the tail are brown at base, then ferruginous, then black and tipped with ferruginous ; on the 
sides they are similar, but the tints lighter; beneath, they ate rnixed brown and pale yellowish 
brown; above, they are nearly uniform ferruginous, with little, if any, a:n:nulation-a character 
seldom seen in squirrels. 

Measurements of a dried skin, No. 184. 

Inches. , Lines. 

Length to 'root ,oftaiL ..... ~-· ...... . _ ....... , ...... __ .. _ 

Tail to end of ''vertebrre ... _._,_, __ • • - .,., ............. ;. 
Tail to end of hairs •• • _._ •. . _ ••• __________ • _ 

Height -of earS .• ·--··--·----•,-•,·•'· '·--····--·• .......... 5 
Hind foot from heel •• _ ••••• __ ••.• _ •••••••••• 1 11 

Measurements of specimens in 'CJ.lcohol. 

Locality. 

l!'rom tip of nose to- / Tail to end of- Length of~ 

Eye. Ear. OcCip. Tail. , [ 'Verteb. Hairs. : FtMft . . :Hind ft. 

Number. 

242'7 C!trlisle 
--4~------------------- ·:8 1. 50 2. 00 7.25 ,'5.0'0 ' 6. 5o L 20 L80 

2428 •••. do--•·•••---·-··•·•·-----•- .8 ·I. 50 1. 8'5 •7. •oo 5. 00 ' 6.25 -1. 10 1. 75 

2429 M oriticelle, Mississippi - ·- ·..; .. .;. ___ . __ .8 1. 50 1. 85 6 .. 25 ' 3. 50 4. -25 -.··80 L30 

Specimens vary from this description in the less intensity offel'rugirwus ·above; in a· greater 
amount of grayish outhe sides; in the ferruginous of the dorsal region being narrower ~na 
more concentrated. !have occasionally seen specimens in which the upper parts were neatly 
unifotm gray and black, the former with the slightest possible mixture ofrusty. 
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The Sciurus hudsonius is thus a very strongly marked species, and is readily distinguished 
from any hitherto described by the .various character-s assigcm~di. 

The amount of hair on the soles depe.nds .very. mu.ch UIJ.~n the latitude and season .. The 
specimen described at length above is a winter one. In summer the sole is hairy posteriorly 
for about half the distance from the heel to the tips of the toes; the region immediately behind 
the tubercles at the bases of the dig~ts being· n~tked, The isolat~d posterior tubercle of all 
toward!l the. heeUiul.lso ne~r ly nak.ed., .though coated . with. hair in, winter. 

The tufting: of the.·ears,. seems to,va-ry•in,,, qp.itea•.similar mauner;.in some . suromer. specimens 
the tufts being entirely wanting1 

The black line on the flanks, reaching from .fore to hind legs, is quite variable in its appear
ance, being i:n most specimens wanting entirely, ,in others ver·y faintly indicated: As stated, 
the amount of rusty chestnut varies greatly, sometime!l diffused over the whole back, sometimes 
forming a broad or narrow dorsal stripe, in which the hairs.are not at all annulated, and agaip. 
quite inconspicuous. The upper part of the tail, however, always seems to retain its bright 
light chestnut or rusty, without annulation. 

Specimens from Halifax and' Labrador present a veryihterestiilgdifference from more southern 
skins in the inuch grayer cast of the und~r parts, the hairs at the same . time appreciably annu
lated into black at tip, or. subterminally. · The fur is fuller, the tail well provided with under 
fur, giving a slight resemblance to that of the B. vulgaris, though 'it is not so cylindricaL 
These characters are indicated by Pennant, in his origina!" description of the species from 
Labrador specimens. 

Specimens from Mississippi have the ear. covered with short hairs; the soles hairy to within 
a short distance of the digital tubercles. 

List oj specimen!J• 

Catalogue Corresponding Se:x::& .. 
number. · No. of skulls.. age. 

Locality. When collected. I, When.ce obtai~;~ed. Nature ofspecim,en. 

--- -----------------1------ --------+--'---·---
2367 

2368 

2052 

2366 

16 

1561 

843 

850 

187 

186 

98 

335 

184-5 

2464 

2443- 4 

1673 

2427 

2428 

2429 

· --- -- -- - ·---- .••••• Labrador, latitude' 560 " -- ~ --···-·--- -- - Dr. J. B. Gilpin ••••• 'Skin _______ . __ ___ _ 
______________ I ____ • __ ~. __ .do. ___ • __ •••• " ~ -· - __ _____ •• ____ __ ..... do. _______ --_. _. ~ •• do ••••••••••••• 

• ___ " -.-"- __ •.• __ • __ - .- Halifax, N·. S•.--- __ , __ •••• ______ • --- ___ . _--.do •••••• -- .... ---.- ~ •. do.---------.-. 

c------.--.----- ............ do.~---· ···-----·--·• --~----- ·····-- •••• do ••• -~-·····--·- ••• do .......... : •• 
• _. _ •••• _. __ ...... _. Montreal .. __ ..... _ •••••. ••• ••••• .:..... T. Broome.-.- ••.••••• ;.,.d()~ • ••• --.~- -- •" 

• 23.94. •·-···I :Esse:x:co:unty, N; Y: .••...• •-·· · ······-··· D.r. S; E: H11le. -~ · ·· ·~··· -~ ---····•---·-
1904 Q ...... do ................ Aug. 14,1855 S. F .. Ba~x:d ----·--·- . . ................. . 

······--·----- ................ , ............. ,. Sept. 6,1855 D. Welsh---··r·---- ---------··-···· ···-

~ ------------- ··"··- Detroit, Mich ........... /October, 1852 C. Fo:x: ......... . .................... . 

-------------- 2 ...... do ........ : ....... Mar. 10,1853 .... do .............. ----·.·--------·--· 

--···--·-··--· 2 .....• do"-········-·----- May 8; 1852· c ••• do ................................ . 

1253· •---·· ·Racine; Wis ............. ····-···-··•"· A. C. Barry ......... Mounted· ••••••.••.• 

j, ................ ........ .- ..... !. ..... ~- -~ Cleveland; Ohio .• , .... ...... . ......... -···--I ' Dr. J . ·p, KirtlandL -· Skin-• • ---- ..... -. 

- ---·······---· ----·- ,Mead,'ille, Pa •••••. -· ••••• ·-··---------- J . F. Thick~tun . - -• . •.• In .. alet>hoL ....... . 
:M()unt Joy, .Pa .......... --.-.--· ......... J . Stauffer ...... -- ·- Skin .......... , ••••. 

2495 Carlisle, Pa ........................... S. F. Baird ............ dO--"·····--· .. --

...... do .................................. do .............. In l!J.cohol. ...... . 

...... do ................................... do ................. do ............ . 

Monticel:o, Miss .......... •--- - ----'----- Miss Teunison .......... do ............ . 
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SCIURUS FREMONTII, Towns . 

Small Mountain Gray Squirrel. 

Sciurus jremontii, ("Townsend,") Aun. & BACH. N. Am. Quad. III, 1853, 237; pl. cvlix, fig. 1. 

About the size of the Hudson's Bay squirrel, S. hudsonius. Tail shorter than the body. Ears tufted in winter, but not 

in summer. Above mixed brown, gray, and pale rusty, the prevalent tint similar to that of the gray squirrel ; beneath 

l>luish white; a dark line along the sides. Eyelids white . . Tail entirely black at end, the hairs tipped with light gray; 

on other parts of the tail a mixture of plumbeous and grayish rusty at the base of the hairs. No rusty visible externally. 

The general appearance of this animal is that of the chickaree or red squirrel, (Sciurus 
hudsonius,) which it resembles in size. The whiskers are moderate in length, not reaching 
much beyond the ears. The ears are large, the exposed portion of the concavity densely coated 
with hair; the inner or convex surface still more, but with no appearance of tufts in summer 
whatever-not nearly so much as inS. hudsonius. In the winter specimen described by Auqubon 
and Bachman, however, the ears are very strongly tufted. 

On the fore foot the first finger or thumb is rudimentary, being a mere tubercle, without any 
claw; the second, third, and fourth increase successively; the fourth is longest (the claw of the 
second not r~aching to the base of its claws;) the fifth, or outer, is barely shorter than the 
second. The palm is naked. On the hind feet, the first toe is a little· shorter than the fifth; 
the second, third, and fourth nea•ly equal. The sole is naked from the tarsus; probably hairy 
in winter. 

The tail is of moderate length; flattened, not bushy, and rather shorter than the body. 
The whole upper parts and sides are finely mottled by the narrow annulation of the hairs 

with gray, black, and light reddish brown, none of these colors predominating, though the 
general tint is faintly darker along the back. About the head there is an additional shade of 
dark bluish ash. Eyelids white; sides of the snout rusty white; whole under parts clear bluish 
white. The exterior surfaces of the limbs are pale rusty. The separation of the colors of the 
belly and sides, between the fore and hind limbs, is clearly marked by a dark line about one
fourth of an inch wide. The hairs on the body are all lead color for about half their length ; 
those above are narrowly annulated besides with pale rusty and black, with light tips. 

The hairs on the end of the tail are entirely of a glossy black, except a light tip of grayish; 
towards the root of the tail they become more plumbeous at the base, then pale rusty brown, 
black.and grayish white. 

This species appears to differ from most of the small true squirrels in the nearly black and 
white tail, the tip being black. . 

The specimen described by Audubon is in winter dress, with long ear tufts; the present is in 
summer. 

There are few well defined species of North American squirrels of which we know so little as the 
subject of the present article. The specimen described by Audubon and Bachman was collected 
in 1849 by Colonel Fremont somewhere in the vicinity of the South Pass, and is now in the 
Museum of the Philadelphia Academy of Natural Sciences. The one brought home by Captain 
Beckwith was found in the Sawatch Pass, and the two are all that as yet have come to the 
notice of naturalists. 



" ~ 
g 
" 0 

Locality. 

RODEN''.rl A-SCIURlNAE-SCIUR US RICliARDSONil. 

List of specimens. 

t! .; 
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E-< E-< E-< ..:I 

520 Sa watch Pass, Rocky Mountains .. Capt. E. G. Beckwith, .. .... 18 Skin.. .. .... . 8.00 5.00 6.50 1.05 Mr. Krcutzfeldt. 

SCIURUS RWHA.RDSO~NII, Bach. 

Richardson's Squirrel. 

Si:iurus ricltardsimii, BACHMAN, Pr. Zoo!. Soc. Lond. VI, 1838, 100.-lB. Charlesworth's Mag. N.H. III, Aug. 1839, 
385.'--h. Jour. Ac. N. Sc. Phil. VIII, 1, 1839> 64 -In. Townsend's Narrative, 1839, 318. 

At:n·. & DAcH. N, Am. Quad. r, 1849, 4~; pl. v. 
Sciurus ltudsonius, .var. {J, RicH. P. Bor. Am. I, 1829, 190, 

? Sciurus lanuginosus, BACHMAN, Pr. Zoo!. Soc. Lond. VI, 1838, 101.-b. Charlesworth's Mag, N.H. Ill, Aug. 1839, 
3S7;-Jn·. Jour. A. N. Sc. Philn. VIII, 1, 1839, 67.-IB. Townsend's Narr. 1839,320. 

WAGNEil', Siippt Schreb. III, 1843, 180. ' 
Aun. & BAcH:; N. Am. Quad. I, 1849, 199; pi. xxv. 

SP. CH .-Size larger than the Hudson's Bay squirrel. Ears with long hairs, presenting the appearance of tufts. Tail 
shorter than the body. Under surface of feet hairy from heel to rr.etatarsals; then nearly naked:. Above, reddish brown, 

varied with annulations of black, lighter on the sides; beneath, dull white; a dark lirie separating colors of sides from belly. 
Tail bushy, sub-cylindrical, dark reddish brown in the centre, entirely of a pure glossy black at tip. The hairs all long and 

coarse. Hairs on the tail generally, (except at tip,) glossy black beyond the rufous portion, and more or less tipped with paler 
rusty. 

General appearance that of 8. hudsonius, or the chickaree, although lar~er. Whiskers longer 
than the head, black. Ears large, rather sparsely clothed on their back with long hairs, which 
at the base are four lines long, and but little shorter towards the tip; the ends of the hairs, 
projecting beyond the, margins of the ears, present the appearance of tufts ; on the concavity of 
the ear the hairs are very short. 

The limbs are moderately developed; the thumb a mere callosity; the fourth finger longest; 
third scarcely shorter ; the second and fifth nearly equal. The claws are much as in 8. hud
sonius; the palms are naked ; the hind foot from the heel is shorter than in the other species ; 
the fourth toe is longest; the third and second successively and .slightly shorter; the fifth comes 
to the base of the claw of the fourth; the first reaches to the base of the claw of the fifth; the 
under surface of the foot, from heel to metatarsals, is densely clothed with hair, the soles naked 
or with a few scattered hairs under the toes. Claws smaller than in 8. hudsonius. Tail shorter 
than the body, li~tle :flattened, hairs at the extremity very long. 

The prevailing tint of the upper parts is dull rusty or reddish brown ; the hairs being lead 
color at the base, then annulated with black and dark chestnut brown. In some specimens 
this tint is diffused over the whole back, in others more confined to the dorsal region; along 
the sides of the body the ferruginous is a good deal lighter, imparting a grayish tint. The 
outer surfaces of fore legs and of hind foot are brighter ferruginous, paler on the latter. The 
under parts are of a dull brownish, or very pale rusty white; and there is a distinct line of 
dusky on the :Hanks, separating the upper and under color. In some specimens the lower edge 

35 L 
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of this line is tinged with rusty. There is a light ring around the eye, and the sides of the 
nose are of a pale rusty. 
·The hairs of the tail are long and coarse, scarcely distichous. At the extremity of the tail 

they are glossy black throughout, or with a slight base of chestnut ; on the rest of the tail 
above they are dark' plumbeous at the base, then dark chestnut to beyond the middle; then 
glossy black to near the tip, which is pale rusty, the latter increasing in extent towards the 
base of the tail. Beneath, the hairs are several times annulated with black and pale rusty for 
more than half their length ; then glossy black to near the tip. 

According to Dr. Bachman it would appear that S. richardsonii is about the size of the striped 
squirrel, (Tamias striatus,) has less of reddish brown than inS. hudsonius, being even rusty 
gray. These specimens, on the contrary, are larger than S. lmdsonius, and the upper parts are 
deeper reddish brown than in this species. They agree in the colors of the under parts and 
the dark line on the sides, as well as in the peculiar color of the tail. The feet appear smaller 
too. The description of the" small brown squirrel" of Lewis and Clark, referred to as belonging 
to this species, suits better S. do·uglassii, especially in respect to the ferruginous belly . 1 

This squirrel appears to be confined to the region between the main chain of the Rocky Moun
tains and the Cascade range. Its northern and southern limits are not ascertained. 

The Sciurus lanuginosus of Bachman, as far as I can judge from examining the original 
specimen brought by Townsend, is a partly albino and boreal variety of Sciurus richardsonii. 
It is of the same size, and the tail presents the same peculiarly cylindrical tail. The fur is 
very soft and full, the sole, from heel to bases of toes, densely hairy. The muzzle, sides of face, 
and under parts are white; the sides mottled silver gray; the back with a wash of rufous. 
There is no distinct annulation on the tail, though the hairs generally are light gray at the 
roots, then broadly pale rufous, then dark brown) and finally tipped with lighter brown or gray. 

There is nothing in the color to militate against the supposition that this is the same with S. 
richm·dsonii, and the white head and lighter colors generally furnish strong confirmation of the 
idea that the color haS" been influenced by temperature, latitude, or other causes. As is well 
known, North America has no species in which a head lighter than the body is a permanent 
characteristic. The peculiarly cylindrical tail is a strong point in the resemblance. It is 
barely possible that it may more properly be referrible to S. douglassii. 

The specimen is described by Bachman as coming from Sitka; it is, however, labelled 
u Columbia river, November 13, 1834," most probably erroneously. 

List of specimens. 

I Catalog' e Correspond'g 
number. [ No. of skull. 

When Original Nature o Localit.y. Whence obtained. Collected by-
collected. number. specim'n. 

I 

214° ) 1185 St. Mary' s l\1is' n, R. Mts. Oct. 1, 1853 Gov. I. I. Stevens. 3 Skin ___ Dr. G. Suckley _·_ 

215 ~ -----------· •••••• do ............. . ..... do •.••...••.• d.o .••• • •.••. -------- •• do ••••.••••. do ••••. -.. --
213 1184 Rocky Monntl1ins ·--------- - ------- ______ do __________ -------- •• do •••.•••••• do •••••••• 

:~~ ~ ~~::::::~~~T~~~~~::·;;a~~~~-.-~,:~: -~~;.~~~~~~~- :::::~~:-:~~~:~::: ---~~- - - :::~:~:: -~:~~~d;~~;o~:r~ 

' Since writing this description I have examined the original specimen collected by Townsend and described by Dr. Bachman, 
now in the collection of the Philadelphia Academy. It is undoubtedly a quite immature animal, of the same specitos with the 
subject of the present article. 

2 Length, 9.00; tail, vertebrre, 6.00; hairs, 8.00; ear, 0.50; hind foot, 1.83. 
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SCIURUS DOUGLASSII, Bach. 

Oregon Red Sqqirrel. 

Sciurus dotlfllassii, ("GRAY,") 1 BACHMAN, Pr. Zoo!. Soc. Lond. VI, 1838, 99.-IB. Jour. A cad. Nat. Sc. Phi1a. VIII, 
I, 1839, 63;-IB. Charlesworth's Mag. N. H. III, 1839, 331.-In. Townsend's Narrative, 

1829, 317. ' 
WAGNER, Suppl. Schreb. Saug. HI, 1843, 177. 
ScHINz, Syn, Mam.II, 1845, 10. 

("BACH.") .AUD. & BACH. N. Am. Quad. I, 1849, 370; pl. xlviii. 

Sciurus toumsendii, BACH. Jour. Acad: Nat, Sc. Phila. VIII, I, 1839, 63. (Quoted from Mss.) 

? Sciurus nwllipilosus, Aun & BACH. Proc. Acad. Nat. Sc. Phila. I, Oct. 1841, 102.-In_ Jour. Acad. Nat. Sc. Phila. 

VIII, 11, 1842, 316.-IB. N. Am. Quad. I, ~849, 157 ; pl. xix. 

Sciurus bekheri, J. E. GRAY, Ann. & M:ag. lj. H. X, 1842, 263.-IB. Zoology of the Sulphur, 1844, 33; pl. xii, 
fig. 2. 

Sciurus suckkyi, BAIRD, Proc. Acad. Nat. Sc. Phila. VII, April, 1855, 333. 

Size that of Sciurus huisonius, or a litt1e la.rger. Ears well tufted ; t ail shorter tha.n the body, scarcely .:fla.ttened. Soles 
naked in the centre. Above dull rusty, and black, mixed; the latter quite predominant; beneath, clear bright buff, 

without mixture of dark Qr annulated hairs. A dark stripe on the sides. Tail dull chestnut centrally, darker above ; then 

black and margined all round with rusty white. Hairs at tip of tail entirely black, except at their extremity. 

More northern specimens in wint er have the s?lcs densely hairy to the toes, the fur much fuller and softer, the under 

parts with dusky annulations, the general hue grayer. Size about that of S . hudsonius, or a little larger. Head short, 

broad. .Whiskers longer than the head; . black. Thumb, a mere callosity; fingers well developed;the central two longest 

and nearly equal ; the inner rathev longer than the outer ; claws large, compressed, and much curved; pahns naked. On 

the hind feet the inner toe is shortest, reaching only to the base of the claw of the outer, which ~omes next in size; the 
fourth is longest, the third and second little shorter. Clawa all large and much curved. In summer the soles are naked, 

except along the edges aQ.d the extreme heel ; in other words, there is a narrow central line of naked skin from near the 
heel; they are more hairy in winter. The ears arc moderate, with short close .hairs on their conca.vity; the back of the 

ear is covered with long hairs, those near the upper m!J-rgin longest, and projecting beyond nearly five lines in some 

specimens ; these tufts are nearly black. The tail is small, shorter than the body, moderately flattened; tlie hairs 

rather short, a.nd, a.s on the rest of the bUdy, coarse and stiff. 

The general color of the pelage above is uniform mixed dark rusty and black, the annula
tion being very fine. The hairs are lead color at the base and then annulated with black and 
rusty. Eyelids, sides of the nose, exterior surfaces of the legs, and whole under parts bright 
buff. A broad distinct black ·line on the side between the legs, separating the colors of the 
sides from the belly. The tail is not " foxy;" the central portion above is much like the 
back, though with coarser annulations ; black at the end, where, as on the sides, it is 
margined with dull or pale rusty white; beneath it is very similar. At the end of the tail the 
individual hairs are very dark brown at the base, shading into black, and tipped for about 
one-fourth the whole length with pale rusty white. On the sides the hairs are dark plumbeous 
at base, then dull chestnut or rusty; then black and tipped with rusty white. Here, however, 
as on other parts of the body, these annulated hairs are mixed up with others nearlyblack, 
except at tip. 
· The hairs of the under parts of the body are lead colored at base, then uniform buff, without 
any annulation whatever. 

Finding a considerable difference to exist between the specimens collected on Puget's Sound 
and those from the Columbia River, I characterized the former, two years ago, under the name 
of Sciurus suckleyi. A very. large number of J;J;Pecimens received subsequently has, however, 

I In the Proceedings of the Zoological Society of London, I_V, October, 1836, page 88, Gra.y na.mes a squirrel from the 

northwest coa.st of America, Sciurus duug!msii, but gives no descr.iption whatever. 
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satisfied me that the peculiar annulation of the under fur iR either a condition of the winter 
fur or else indicates a more or less permanent variety, such as the squirrels are so subject to. 
This is also the opinion of Dr. Cooper, who is very familiar with the living animal. The 
description of the supposed speciLs, as prepared at the time, will be found in the accompanying 
foot note.1 · 

The changes with season would then be as follows: 
In summer, the color beneath is of a uniform bright rusty or tan color, the hairs without any 

annulation whatever. The ears are more or less tufted, with long hairs growing from their . 
dorsal surface. The soles are hairy to the posterior third, the region behin<l the tubercles being 
naked. This character, however, as well as that of the tufts on the ears, varies with the speci
men in those killed in the same St'ason. 

In winter, especially about Puget's Sound, the fur becomes much fuller and softer, the tufts 
on the ears increase, the soles become densely hairy to the very bases of the large tubercles at 
the roots of the toes, the colors beneath are much more cinereous, and, in most cases, the hairs 
are tipped or annulated subterminally with dusky. The upper surfaces of the hind feet have 
lost their bright and uniform rufous color by a mixture of black. The tail appears to undergo 
little change. 

1 ScmRus sucKLEYI.-SP. CR.-Larger than S. hudsonius. Tail much shorter than the body; very flat. Ears tufted. 
Under surface of feet densely clothed with hair to the bases of the toes. Fur full and soft. 

Above, mixed chestnut, brown, and black ; beneath, ferruginous, with hairs intermixed of black and black and rusty 
annulated. A dusky line along the sides. Tail black at the end, margined laterally all round with rusty white; the hairs 
annulated, except at tip, with chestnut and black, like the back; (lighter below.) 

Size larger than that of S. hudsonius, to which it is closely allied in characters. The head is short and broad; the 
whiskers black and longer than the head. The ears appear shorter than they really are from being in a mea.llure buried by 
the long fur of the back ; that between the ears being nearly half an inch long. 'l'he interior surface or concavity thickly 
covered with short hairs ; the exterior coated with soft long hairs ; these, near the upper margin, projecting beyond it to 
the extent of four lines in a flattened tuft. Fur everywhere fuller, longer, and softer than in other species examined. 
Tail much flattened, though not broad; considerably shorter than the body. Extremities not long; on the fore foot the 
third toe is longest ; the second scarcely shorter ; second a little longer than fifth or exterior ; palms naked. On the hind 
feet the third and fourth toes are about equal ; the fifth reaches to their claw; the claw of the first extends beyond the 
base of that of the fifth. The sole is entirely hairy to the base of the toes, the under surface of the tm·sus being densely 
covered ; and the hairs on the outside of all the extremitifls generally longer and fuller than usual, not lying close pressed 
as in most other species. 

Above and on sides, including two-thirds of the tail, is a finely mixed black and rusty brown, or chestnut brown, much 
as in S. dougl(JlJsii. Beneath, the hairs are of a dull ferruginous or buff, mixed with others either black or annulated 
black and rusty. This is only visible, however, when examined closely, and at a short distance the general impression is 
that of a dull ferruginous. The chin, sides of the snout, and a ring round the eye are purer ferruginous. The outer surfaces 
of the feet are grizzled, rusty, and black, nowhere of the uniform tint of other species. There is a dusky line on the 
flanks, separating the colors of the sides from those of the belly ; this appears to run mor.e into the belly 'tlcsteriorl y than 
usual. 

The tail, as already stated, is very much flattened, though narrow ; in shape not much unlike that of Pterwnys, though 
not so soft. The upper surface is much like the back, though with a brownish chestnut tinge and coarser annulations. 
It is black at the extremity and margined all round (sides and tip) with rusty white, darkest on the latter. The single 
hairs at the tip of the tail are black, except at the extremities ; those on the rest of the tail are dark brown or brownish 
lead color at the base, and annulated with black and dull chestnut, (brightest above ;) these mixed with hairs almost 
entirely black. All those on the sides of the tail are tipped with rusty white. ·· 

This species is readily distinguishable from its nearest ally, S. douglassii, by the softer and longer fur ; more flattened tail, ' 
hairy soles, and the mixture of black and annulated hairs on the under parts, a feature rarely observed in othe.r species. 
S . mollipilosus has no dark line on the side• ; no tufts to the ear ; the middle of abdomen is cinereous, not ferruginous ; the 
tail is longer and not so much flattened. The tail is without the continuous rusty white border. S. juliginosus, Bach., from 
Louisiana, is said to exhibit the annulations of the hairs below ; but the prevailing color there is brownish ; the prevailing 
color of the tail, black above ; the ears arc clothed with short hrtir ; there is no dusky stripe on the side, nor a rusty 
white border to the tail ; the geographical distribution, too, is very widely remote. P. Zanuginosus agrees in character of 
fur as to softness and length, but it has the feet entirely hairy to the claws; the under parts, too, are pure white, with 
.other differences. 
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The specimens collected by Dr. Newberry in the Cascade Mountains are in very high summer 
condition, and differ very appreciably from more northern ones. The belly is of a much paler 
shade of red and uniform in its tints, the black line on the side very distinct. The tail is 
much fuller, the hairs longer, though still depressed. Some specimens exhibit no red at all on 
the tail, the colors being throughout black, gray, and white; thus, on the terminal half, they 
are grayish white, with a median annulation of black, the tip of the hairs whiter than the 
base. Towards the tip of the tail the black increases in extent, until, at the end, it occupies 
all the hair, except the white tips and a very obsolete indication of gray at the base. In this 
condition the tail exactly resembles," in every respect, that of S. fremontii, and the two, com
paring numbers 1160 and 520, could not be distinguished from each other, except by the white 
belly of the latter. I consider it quite possible, if not very probable, that these may be two 
varieties of color of the same species, such as we see in other squirrels, even if the S. douglasii 
of Oregon be cons~dered dist~nct again or not. 

Specimens from Petaluma, California, are similar to Oregon ones in the brightness of the under . 
fur, in which, however, there are some dusky-tipped hairs. The soles are densely hairy to the 
tubercles, the posterior one not entirely covered. The tail is rather more red than in the 
Cascade Mountain skins. This species, if all the specimens I have referred to it are correctly 
named, is found on and west of the Cascade Mountains, from California to the head of Puget's 
Sound. Throughout this range it appears to be quite abuRdant, and supplies the place of the 
little Red Squirrel of the eastern States. 

It was probably named by Gray in 1836, but certai11ly not described by any one before Bach
man, in 1838. Gray described it anew in 1842 as S. beleheri, from the mouth of the Columbia. 

I have already referred to the probable identity of my Seiurus suckleyi with this species, and 
1 have no doubt that the Sciurus mollipilosus of Audubon and Bachman is the same animal in 
the cinereous pelage ascribed to the. above species. All th~ remarks respecting the one in the 
preceding article apply equally to the other; and ifthese should really be two species, then the 
name of S. mollipilosus should take precedence over that which I 4ave imposed. From the 
remark that the cinereous of the under parts is in some places lightly tinged with rufous, I infer 
that the specimen described of S. mollipilosus was in a transition state between the summer and 

winter pelage. 
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List of specimens and measurements. 
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Measure~ents. 

~ ~ 

:8 ~ ~ Locality. When col- Whence and how obtained. § Nature of ~ ~ ·~ ~ ~ . ~ ~ ~ 5 .S ~ 
!:: J:t: (0;5 ~ • Q) Q) c.'l .... c ..0 s::: • Q) Q) l':lll "t:: <o-o 

I o oo "1::1 Jected. -; spec1men. 0 0 o ,.j 0 Q) QJ Q) ~ -.... - ... ~ ·~ o 
: ~ '0 ~ ·~ ~ : ~ ~ :;; · g ~ g ~ ~ ~ :s - n ~ 

Collected by-

~ ~ 5 ~ ~ ~ ~ ~ > ~ ~ ! ~ ~ ~· 
--- ---------~----

218 ...... (J Chickwass, Wash. Territory Aug. 9,1853 Governor I. I. Stevens....... 4 Skin .... .. .................. 7.50 4 .50 6.25 ..... 1.8.1 ....• ..... .50 Dr. J. G. Cooper. 
359 1273 ...... Steilacoom, Wash. Territory ....... .. ......... . ..... do....... . .. .. ...... 3 Mounted ... ................................................ 1.75 ............ Dr. Geo. Suckley,U.S.A. 
360 1274 ........... do ... : ...... do ........ Jan.20, 1854 ......... do ......... .. ............. .. .. do .... .. ............ .. ........ .. .................................. . , .. ............ do ........ .. .... .. 
272 ...... (J ...... do .. . ....... do ........ J an.13, 1854 .......... do.. ................ 1 Skin .. .. ....... , ........ ... 9.00 4.50 6.00 ...... 1.80 ... ... . ..... 1 .50 ... .... . do ............... . 
273 ..... . .. .... . .. ............. .. .. .... .... J an. 2,1854 . ......... do.. .. .............. 2 .... do ... .. . ......... ... ...... 8.50 4.25 6.00 ...... 1. ~0 ............ , ........ .. .... do ............... . 

:~: :::::: .. ~ .. :::::::::::::::::::::::::::: ~::~~r~~. :::::::::::::::::::::::::::::: ... ~~. :: .. :::::: :: :::::. :::::::::::::::::::::::: :::::::::::::::::: ·::: :: ::::::i:::::: ::::·::::::::::::::·::::: 
1958 ...... (J ..... do .......... do ........ March,1856 Dr.GeorgeSuckley, U.S. A .. 76 .... do ...... .. ...................................... 1.80 \ ............ 1 .............................. .. 

Q :::::::::::::::::::::::::::: :::::::::: :::: :::::::::::::::::::::::::::::: ~~ ::::~~::.:: : :: :::: :::::: :.:::: :::::: :::::: :::::: :::::. ::::: : :::::: ::::::i:::::: :::::::::::::::::::::::::: 1960 
1951 
1956 
1959 
1961 

(J 

2423 .. .... (J 
2424 . .. . . . (J 
2425 ...... (J 
2426 ...... Q 
210 1181 Q 
202 1173 (J 

1420 .......... . 
1421 .......... .. 

...... do .......... do ........ [ ...... do ...... 1 .......... do ..... . .......... .. 
• .. .. • do .. .. ...... do........ .. .... do ................ do.. .. .. .. • .. • .. .. . 

791'"' .... '"'1"'"'1""" 75· ............ · ~ ........ .. 

...... do .......... do.... .... .. .. .. do,. .............. do ........ .. .................. •..... .. .. .. .. .. .. .. .. .. .. • .. .. • . ............... .. ~:~~l "'" j """ ...... 
::::::c::·:::::: ...... do .. .. ...... do ........ 1856 .... .. ............. do ........................ In alcohol. .90 1.70 1.90 8.00 .. ...... .. .. 1.30 

...... do ........... do ........ 1856...... .. .. ....... do .. .......... . .... . ... .. .. .. do.. .... .90 1.70 2 .00 7.50 5 . 00 6.00 1.30 1.85 

...... do ......... . do........ 1856 .................. . do ............................ do. .. .. . .80 1.55 2 .00 7.50 5.00 6.25 1.30 ,2.00 

...... do .... ...... do........ 1856 .. .................. do ............................ do.. . ... .80 1.50 1.80 6.50 4 .50 5.25 1.10 1.80 

Fort Vancouver, W. T .... ·1 July 20, 18531 Governor I. I. Stevens ....... . 
21 Skin """1""'1"""1""" 

.... .. 1 .. ......... . 

...... ,::::::c::: ..... . 
...... do................... 1853 ......... . ......... do ..... .... ...... .. 1 .... do ... . ... . .... . ........... .. 

..... do .................... 1 Febr'y, 1836 1 George Gibbs ......... """l" ""l ' "'do .. .. .. j."" 'j""" j" '"' 
: ..... do ... ; • ................... . do ............ do .......... .. .................... do ...... .. ............... . 

.. ... .1. ..... 
o ooooo l oooooo ! ooooo•I•••••J•o•oo o 

I 

Dr. J . G. Cooper. 
........ do .............. .. 

756 [.~~~~· :::::: ~:::~·~t~~~~;;i~~;;:::::: ::::::::: : :::: .~.'::·.~.~~~~::::::::::::::: : : :::~:: ·~~~~: : ::.: : ::::· ::::::::::::::::: : :::::::::::::::::: :::::: ~:: ~ :~~ 1:::::: :::·:::::: .. :::::::::::::: 
88 ..... .. ..... ColumbiaRiver .......................... PhiladelphiaA.N. s . ............... Mounted .. ................ . .. 8.50 ·4.00 5.90 ...... 1.90 ............ 1 ...... J . K . T ownscnd. 

€ll . . .. .. .. .. .. Astoria............... . .... .... • .. .. .. .. . Lt. Trowbridge, U. S. A...... . .. • .. Skin ...... .. ............................... .. ................................ ...... ........ .. .. . ..... .. 
1265 2269 . ..... Upper des Chutes, Cal. .................. Lt. R. S. Williamson, U. s. A ........... do ........... . .... .. ...... 7.50 3. 75 5. 95 ...... 1.90 1.86 1.09 .. .... Dr. J. S. Newberry. 
1160 2042 ...... . ... do .. . ....... do ................. .. ............. do ......... . .................. do ....... ........... . ..... 8.00 4 .00 5.60 ...... 2 .00 .. .... ....... 1·...... .. ..... do .............. .. 
1184 ...... [ .. .... Headofdes Chutes .. .. ............... .. ....... .... do ............................ do, ....................... 8 .00 4 .00 5.60 .... .. 1.90 ...... ! ................ .... do .............. .. 

1187 .. .. .. . .. .. • Cascade Mountains, lat. 44. 

~2409 .. .. .. .. .. .. Petaluma, Cal. (Redwoods) 
2408 ...... Q ...... do ......... do ....... . 
2410 .. .. .. (J ...... do ......... . do ....... . 

2411 .. .. .. (J ...... do .......... do ...... .. 
2412 .... .. .rJ ...... do ... .. .... . do ... .... . 
...... 2414 ............ do ......... do ....... . 

... .. . .... .............. do ............................ do ...... .. .................. . .. . ................. . ..... . 
Winter ...... E. Samuels.......... .. ...... 206 .... do...... .80 1.70 1.90 7.00 5.25 6.90 1.25 1.90 
........ .. .......... do......... .... ......... 203 In alcohol. .80 1.60 1.90 7.00 5.25 7.00 'i.20 2.00 
.. ........ .. ................................. 205 .... do...... .90 1.70 1.90 7 .00 5 .00 7,00 1.30 1.85 
. ................. .. ...... ,................. . 207 .... do... ... .80 L50 1.75 7 .00 4.75 5.25 1.25 1.70 
....... ....... .... .. ... ... .. .. . ... .. .. ...... 204 .... do...... .85 1.70 1.90 7.25 5 .50 7.00 1.20 2 .00 

.............. .............. .... .......... ...... Skull .... .. .............................. . .... . 

' Measured before being skinlied. 

........ do ... . .......... .. 

::::::,·::::: :::::: 
. ..... ..... . ······ ·························· 
"" " i "" " .... . 
1.84 , ...... ! .... .. 
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CONCLUDING REMARKS. 

In the preceding pages I have presented at considerable length all the species of squirrels which 
I have been able to identify as inhabitants of North America, north of Mexico. There are still 
a good many species credited to the same region, which it may be as well to i:wtice briefly for the 
sake of completing the history of the genus. Comparatively few of these, however, if any, 
will ever be detected within our limits, as the unexampled scientific activity of the government 
expeditions and private parties that have recently traversed this continent in every direction, 
have left few localities unexplored. 

A considerable number of theseresiduary species were described at an early date by Dr. Bach
man, as coming from "California." Most of them are, however, probably natives of Mexico, 
which, in its southern regions especially, abounds in large squirrels with bushy tails, and so 
variable in color as to render it exceedingly ·difficult to say how many sp,ecies really exist. 
These Mexican squirrels are actually more varied in tint than those of the United States, the 
upper parts often showing the same white, yellow, or red, as the belly, in large isolated patches
a character rarely, if ever, seen in the more northern species. In the many species described 
by different authors, and the entire lack of Mexican specimens, I shall not pretend to (j.etermine 
the actual number of species really existing, or to settle the question of priority of description. 
I shall merely enumerate all that have beencredited to Mexico and Central America. 

The species of Dr. Bachman may have been brought from the southern part of Sonora, 
Mexico-the distinction between the lower and upper parts of this State not being as carefully 
drawn twenty years ago as now. It is to be regretted that .nq mention is made of the collector 
of his specimens, or of the circumstances under which they were gathered; we are equally 
ignorant of the place where they were deposited at the time of description, or where they are 
now. It is possible that Sciurus leporinus and lariigerus have. a real exi!leuce as North American 
squirrels, and that the former may really be an immature S. fossor. 

I shall first proceed to . enumerate the residuary species described as North American by 
Audubon and Bachman; then the Californian, Mexican, and Central·American species, of other 
authors; then the South American bushy tailed species; and conclude with a list of all the species 
referred to, alphabetically arranged, with an indication of the page,of this report where they 

are mentioned. 
A Sciurus clarkii, figured by Major C. Hamilton: Smith, from a specimen in the old Peale's 

Museum of Philadelphia, said to have been broughi, by Lewis and Clark from the Missouri 
country, furnishes no characters by which it can be identified with any disti net North American 
species. It is reasonable to presume that there is some error in the .locality as given, since· 
Lewis and Clark make no mention of such an animal in their very full notices of the zoology 

of the regions explored by them.1 

SCIURUS CLARKII, Smith, Hab., Missouri river ?-Sciurus clarkii, SMITH, Griff., envier, III, 1827; 18!), plate. 

"Back, upper part of the head, and neck, cheeks, and tail, of a delicate silver gray color; the shoulders, flank, belly, 
and posterior extremities, both within and without, white, with a slight ochrey tint; on the sides of the nose and the fore arms 
this tint deepens in intensity. 1'he head is rather flatted and thick ; the ears small and round ; . the eyes far apart, leaving 
a wide expanse pf forehead ; nostrils semi-lunar-the upper lip cleft ; a black spot ·on the chin. Tail flat and spreading, 
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1. Species described as North American by Audubon and Bachman. 

SciURUS COLLIAEI, Richardson. Hab. San Bias, Mex. 

Sciurus colliaei, RJcH. Zoo!. of Blossom, 1839, 8; pl. i. 
BACHMAN, Pr. Zoo!. Soc. Lond. VI, Aug. 1838, 95, (named, but not described.)-In. Charlesworth's 

Mag. N.H. III, 1839, 334,-b. Sill. Am. Jour. Sc. XXXVII, 1839,307. 
WAGNER, Suppl. Schreb. III, 1843, 174. 
Aun, & BAcH. N. Am. Quad. III, 1853, 21; pl. civ. 

Size of Sciurus carolinensis; tail about as long as the body. Above grizzledwith black and 
dull yellow. Sides of muzzle, under parts of body, and inner sides of limbs dull white. Tail 
moderate, the hairs grayish white, three times annulated with black. Back of ears grizzled 
with black and yellow, posteriorly covered with long whitish hairs. Legs and feet dirty cream 
color, pencilled with dusky. Nose to root of tail, lO:f inches; tail to end of hairs, 9i; hind 
foot from heel, 2/2 inches. 

This species, as avowedly coming from the west coast of Mexico, has no claim whatever to a 
place in the fauna of the United States. It appears to resemble, in some respects, the small 
gray squirrel described from Santa Caterina, Mexico, under the head of Sciurus carolinensis?? 
page 263. 

SCIURUS MUSTELINUS, Aud. & Bach. Hab. California. 

Sciurus mustelinus, Atm. & BAcH. Pr. A. N. Sc. Phila. I, Oct. 1841, 32 -b. Jour. A. N. Sc. Phila. VIII, u, 1842 
312.-b. N. Am. Quad. III, 1854, 258; pl. cliii1 fig. 1. 

"Neck very long; tail longer than the body; hair, short, rigid, glossy; the whole body jet 
black. Length to root of tail, 10 inches; of tail, (with hairs?) 13 inches; height of ear, 6 
lines ; hind foot, 215~ inches.'' 

This species in many respects resembles Spermophilus couchii, but we are assured that it is a 
true squirrel. 

Scru1tus NIGRESCENs, BeAett. Hab. Lower California. 

Sciurus nigrescens, .BENN. Pr. Zoo!. Soc. Lond. I, 1833, 41. 

BACHMAN, Pr. Zoo!. Soc. Lond. VI, 1838, 96.-In. Charles. Mag. N.H. III, 1839, 334,-IB. Sill. 
Am. Jour. Sc. XXXVII, 1839, 306. 

WAGNER, Suppl. Scbreb. III,. 1843, 174, 

Aun. & BAcH. N. Am. Quad. III, 1853, 741; pl. cxvii. 

Dusky, slightly grizzled on the body with gray; sides dusky yellow; beneath dingy gray; 
tail much longer than the body, nearly cylindrical, tbe hairs broadly tipped with white. 

Length to root of tail, 121 \ inches ; tail to end of hairs, 15142 ; hind foot, 2l 2 • 

SciURUS LANIGERUS, Aud. & Bach. Hab. Northern California. 

Sciurus lanigerus, Aun. & BAcH. Pr. Ac. N. Sc. Phila. I, 1841, 100.-b. Jour. /I.e. N. Sc. Phila. VIII, u, 1842,310.
b. North Amer. Quad. I, 1849, 214; pl. xxvii. 

"Head all round, ears, and legs black. Fur on the back light plumbeous on the basal half, 

very beautiful, narrowed at base, then widening to middle, and diminishing to a point." The figure represents the tail as 
rather cylindrical, and with the hairs, rather shorter than the head and body. 

This animal has, by some, been referred to as a spermophile, though with no definite reason. I know of no permanent 
variety of squirrel resembling this description at all. It has much the characters, in part, of an albino. At any mte, there 
is little doubt that no such animal inhabits western North Amel'ica as a distinct and true sp~cies. 
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then light brown, and tipped with white and black. Hairs of tail brownish black at base, then 
light brown, then brownish black, and tipped with ashy white. Hairs beneath; light plumbeous 
at the base, and tipped with light brown and black; throat light grayish brown. The, feet and 
toes are hairy to the extremity of the nails. The tai.l is large and bushy, scarcely distichous. 
The hair generally is long and woolly. 

"Length to root of tail, about 12 inches ; of tail to end of hairs, 11 inches ; hind foot from 
heel, 2~ inches." 

There are several peculiar features about this squirrel, although its dusky tipped hairs on the 
belly seem to indicate it as one of several varieties of a single species. The figure indicates a 
dusky line on the flanks not mentioned in the description, as well as a greater amount of reddish 
in the belly than the text would indicate. 

ScruRUS LEPORINUS, Aud. & Bach. Hab. Northern California. 

For the synonymy of this species, and some remarks respecting its affinities, see 8. fossor. 

ScruRus FER.RUGINIVENTRIS, Aud. & Bach. 

Sciurusferruginiventris, Aun. & BAcH. Pr. Acad. Nat. Sc. Phila. I, Oct. 1841, 101.-ln. Jour. Acad. Nat. Sc. Phi!a.. 
VIII, n, 1842, 313.-ln. N. Am. Quad. I, 1849, 292; pl. xxxviii. 

Tail longer than the body. Size rather smaller than that of the Carolina gray squirrel. A 
line of soiled white on the neck behind the ears. Upper parts a light grizzled gray; a reddish 
brown wash on the outer surface of the fore legs, over the should~rs, nearly meeting on the back. 
Under parts, with a line around the eye, and inner surface of the legs, of a uniform bright 
rufous. Sides of face and chin light gray. Hairs of tail black at the roots, then yellowish, 
then a broad line of black, tipped with white. 

Length of head and body, 8~ g inches; of tail, 10; height of ear, f 2 ; length of hind foot, 
2 152 · 

2. Californian, Mexican, and Central American species of other authors. 

ScruRus BOTTAE, Lesson. Hab. California. 

Sciurus bottae, LEssoN, Centurie Zoo!. 1830, 221; pl.lxxvi.-Iu.'Desc. des Ma.mmif..et Ois. 1847, 140. 
WAGNER, Suppl. Schreb. III, 1843, 172. • 
ScHINZ, Synopsis, II, 1845, 10. 

Length of head, 2 inches; head and body, 9j; tail, 6-!. Tail rounded, slightly distichous, 
and rather pointed. Ears pointed. Thumb rudimentary. Pelage rather stiff. Each hair is 
white, brown, whitish yellow, and rusty. The general color is yellow, washed with reddish 
and black; beneath, pale yellow. Tail yellow and brown; the tips pale yellow. Ears black 
above and on the inner face. 

According to John Edward Gray, this species is the same with Spermophilus beecheyi. I do 
not recognize this species in it, but think it may be some one of the Mexican or Lower California 
Spermophilus. 

36 r~ 
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ScruRus C.ALIFORNrcus, Lesson. Hab. California. 

Sciurus (JI-Iacroxus) californicus, LEssoN, Desc. des Mamm. et d'Oiseaux, 1847, 143. 

"Size of the European squirrel. Ears not tufted. Tail flattened. A whitish ring around 
the eye. Hairs on the head above dotted with brown on a vinaceous ground. Cheeks and 
throat pale gray. Color above generally vinaceous gray) dotted with pale gray and black; the 
ground color more gray on the nape and neck, more rufous on the rump ; vinaceous rose on the 
anterior and posterior limbs. The dotted gray of the back is cut by a straight white band 
which extends on each side from the upper part of the shoulder to the chute des reins, before the 
origin of the tail. Lower parts and flanks whitish. All the hairs of these parts are half black 
and terminated with white only. Tail above white and black, white on the edge; beneath, 
white bordered and terminated with black. Each hair is white at base and tip, black in the 
middle." 

This description, in many respects, agrees with Spermophilus beecheyi, especially in the whitish 
11tripe on the sides of the shoulders. If from' Upper California, there is no other species to 
which it can be referred. 

ScrURUS AUREOGASTER, F. Cuv. Hab. Mexico. 

Sciurus aureogaster, "F. Cuv. Mammif. III, Jivraison 59." 

WAGNER, Suppl. Schreb. III, 1843, 165. 

GEOFF. Voy. de Ia Venus, Zoo!. 1855, 136; pl. x, xi. 

Sciurus leucogaster, F. Cuv. Suppl. Buffon, I, Mammif. 1831, 300. (Ecureuil de Ia California.) 

Above, mixed white and black, or yellowish; beneath, golden yellow. Length, 10 inches; 
tail, 8 inches. 

According to Geoffroy, this squirrel ''as collected at Monterey, by the French frigate the 
Venus; none of our collections from this locality, however, give any indication of such a species. 

ScruRus PYLADII, Lesson. Hab. Realejo, Mexico. 

Sciurus (.Macroxus) pyladii, LEssoN, Desc. Mamm. et Oiseaux, 1847, 142. 

SciURUS VARIEGATUS, Erxleben. Hab. Mexico. 

Sciurus variegatus, ERXLEBEN, Syst. 1777, 421. 

F ISCHER, Synopsis, 1829, 352. 
ScHINz, Syn. II, 1845', 17. 

Above, varied with black, rufous, and orange; beneath, rufous orange; occiput black. Snout 
and ears white. Length, one foot . 

. ScruRus HYPOPYRRHUS, Wagler. Hab . .Mexico. 

"Sciurw hypopyrrhus, WAGLER, Isis, 1831, 510." 

"WAGNER, Miinchn. Gel. Anz. VII, 20." 

Above, mixed black and dirty yellow; beneath, ferruginous ; ears and feet black; tail longer 
than the body, uniform in color with the back; the hairs of only two colors. 

Length, 12 inches; tail vertebrre, 12fi ; tail with the hairs, 14/ 2 • 
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SciURUS VARIUS, Wagner. Hab. Pine forests of the Cordilleras of Oaxaca, Mexico . 

.Sciurus varius, WAGNER, Suppl. Schreb. III, 1843, 168. 

Sciurus albipes, WAGNER, Abh. K. B. Akad. Wiss. (Math. Phys.) II, 501.-In. in plates of Schreber Saugt. IV; tab. 
213 D. 

? Sciurus variegatus, ERXLEBEN, Syst. 1777, 421. 

.Above, mixed white, black, and ferruginous; beneath, ochrey ferruginous; feet, and a spot 
behind the ear, white; tail centrally, ferruginous; on the sides, banded with black and white. 

Length of head and body, 11 inches; of tail ve~tebrre, 8; of tail with the hairs, lOf. 
This species, in some respects, especially in the ferruginous belly and white post-auricular 

patch, approaches the S. jerruginiventris of Audubon and Bachman. 

ScruRUS sociALIS, Wagner. Hab. the Tierra Caliente of the west coast of Tehuantepec. 

Sciurus socialis, WA!lNER, in Abh. K. Bay. Akad. der Wissensch. (Math. Phys.) II, 504; tab. v.-In. Suppl. Schreb, 

III, 1843, 171. 

.Above, mixed white, cinereous, and yellowish; beneath, pale rusty yellow; ears fulvous; 
feet white; fur soft. .A tuft of snow white hair behind the ear. Tail rusty red beneath, then 
black, then bordered with white. 

Length, 8! inches; tail a little less. 

3. South .American squirrels with long bushy tails. 

SciURUS LANGSDORFFII, Brandt. Hab. Brazil. 

Sciurus langsdo1ffii, BaANDT, Mem. Acad. St. Petersburg, 1835, 425; tab. xi. 

WAGNER, Suppl. Schreb. III, 1843, 184. 

SciURUS DIMIDIATUs, Waterhouse. Hab. South America. 

Sciurus dimidiatus, WATERHousE, Ann. & Mag. N.H. VI, 304. 

WAGNER, Suppl. Schreb. III, 1843, 184. 

SciURUS VARIABILIS, Is. Geo:ffr. Hab. Colombia. 

Sciurus va'l'iabilis, Is. GEOFFR. Etudes Zool. I; tab. iv. 
WAGNER, Sup pl. Schreb. III, 1843, 11::!4. 

SciURUS VARIEGATOID:M, Ogilby. Hab. west coast of South .America. 

Sciurus variegatoides, 0GILBY, Ann. & Mag. N.H. V, 63. 
WAGNER, Suppl. Schreb. III, 1843, 185. 

SCIURUS GRISEOCAUDATUS, Gray. Hab. west coast (South?) .America. 

Sciurus g1·iseocaudatus, J. E. GRAY, Zool. of Sulphur, 1844, 34; pl. xiii, £ 2 (animal); pl. xviii, figs. 7, 12, (skull.) 

Fox-colored beneath. Head and body, 10 inches 
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Alphabetical list of the different species ofsqnirrels referred to in the pr~ceding pages. 

Original name. Referred to under- Locality, real or reputed. 

Page. 

&iurus a abertii, Woodhouse........... Sciurus abertii, Woodhouse •••••••••• 267 New Mexico ••••••••••••••.• • ••••• 

audubcni, Baehman •••••••••••• 

aureogCUJter, F. Cuvier •••••••••• 

belcheri, Gray ••••••••••• -~.--

bottae, Lesson ••••••••••••••••• 

calif amicus, Lesson ••••••••••••• 

capistratWJ, Bose •••••••••••.••• 

Ocarolinensis, Gm •••••••••••••• 

OcastanotWJ, Baird ••••••••••••• 

ludavicianWJ, Custis •••••••••• 251 New Orleans •••••••••••••••••••••• 

aureogaster •••• •••••••••••••• 282 California •••••••••••••••••••••••• 

douglassii, ~ay ••••••••••••• 275 Oregon ••••••••••••••••••.•••••••• 

Sperrnophilus? ••••••••••••• •••••••• 281 California ••••••••••••••• • •••••••• 

SperrnophilWJ? • •••••••••••••••••••• 282 •••• do ........................... .. 

Sciurus vulpinWJ, Gm ••••••••••••••• 246 S. Atlantic and Gulf States •••••••••• 

carolinensis, Gm ••••••••••••• 256 United States ••••••••••••••••• • ••• 

ca$/anonotWJ, Baird, and S. aberti, 266 New Mexico ••••••••••••••••••••.• 

Woodhouse. 

Ocinerem, Gmelin ------------- cinereus, Gmelin ------------ 248 

clarkii, Smith................. SpermophilWJ ? • •••••••••••••••••••• 280 

colliaei, Richardson •• ·•••••••••• coUiaei, Rich .••••••••••••••• 280 

dorsalis, Woodhouse........... Sciurus aberti, Woodhouse ••••••••••• 267 

douglass·ii.... •• ••• • • •• • • ••• • •• douglassii •••••• •••••••••••• 275 

Maryland, Pennsylvania, and Virginia. 

Missouri river ••••• _ •••••••• __ ••••• 

San Bias, Mexico •••••• -----------
New Mexico .••••••••••• -- ••••••••• , 

Oregon ••••••••••••••••••.•••••••• 

ferruginiventris, Aud. and Bach •• 

Ofossor, Peale--------------~-

0 jremwntii, Townsend .•••••••• -

fuliginosus, Aud. and Bach •••••• 

griseocaudatus, J. E. Gray •••••• • 

heerrnanni, Le Conte •.••••••••• 

o hudsonius, Pallas ••••••••••••• 

hyernalis, Ord ••••••••••••••••• 

hypopyrrhWJ, Wagner •••••••••• 

langsdorffii, Brandt ••••••• • ••••• 

lanigerus, Aud. and Bach ••••••• 

lanuginosus, Aud. and Bach ••••• 

leporinus, Au d. and Bach ••••••• 

leucogaster, F. Cuvier ••••••••••. 

leucotis, Gapper __ ------------

lewisii, Smith ••••••••••••••••• 

1:i lirnitis, Baird •••••••••••••••• 

o ludavicianus, Custis ••••••••••• 

macrouTWJ, Say •••••••••••••••• 

rnagnicaudatus, Harlan •••••••••• 

jerruginiventris, Aud. and Bach. 281 

jossor, Peale .••••••••••••••• 264 

jrernontii, Townsend.......... 272 

carolinensis, Gm? ------------ 257 
griseocaudatus, Gray.......... 283 

jossor, Peale •••••••••••••••• 264 

hudsoniu.s, PalL ••••••••••••• 269 

cinereus, Gm •••••••••••••••• 248 

hypopyrrhWJ, Wagner • • • • • • • • 282 

langsdorffii, Brandt • • • • • • • • • • 283 

lanigerus, Aud. and Bach ••••. 281 

richardsonii, Bach •••••••••••• 273 

leporinus, andjossor ••••• ~ •••• 264 

aureogaster, F. Curv •••••••••• 282 

carolinensis, Gm ••••••••••••• 257 

ludavicianus, Custis ••••••••••• 251 

limitis, and ludovicianu: • •••••• 256 

ludovicianus, Custis • • • • • • • • • • 251 

• ••• do •••••••••••••••••••• 251 

• ••• do ••• ----------------- 251 

California ••••••••••••• ---- ••••••• 
California and Oregon ••• ___ •••• __ •• 

Rocky Mountains •••••••••• -------. 
New Orleans ••••• ___ •• _ •• ___ •••••• 

W. coast of America ••••••••••••••• 

California •••••••• ---·-- ••••• -- •• --

United States----·----------·--··-
New Jersey __ •••• _._ •••••• ___ .---· 

Mexico •••••••••••• • •••••••••••••• 

BraziL ••• -- •••••••••••••••••••••• 

Northern California._ •••••• _ ••••••• 

Sitka .•••••••••••••••••••••••••• __ 

Northern California •••••••••••••••• 

Mexico and California •••••••••••• • • 

Northern States ••••••••••••••••••• 

Missouri river •••••••••••••••••••• ·• 

San Pedro, Texas •••••••••••••••••• 

Western States •••••••••••••••••••• 

Missouri. ••••••••• __ •••••• _ ••••••• 

Missouri river ••••••••••••••••••••• 

mexicanus, Erxleben---···-·--- SperrnophiZ.UI mexicanus, Licht •••••••• 000 Mexico ••••••••••••••••••••••••••• 

migratorius, Bach ••••• --....... Sciurus carolinensis, Gm ••••••••••••• 257 Northern States ••••••••••••••••••• 

mollipilosus, Aud. and Bach •• _.. douglassii, Gray. • • • • • • • • • • • • 27 5 N. California ••••••••••••••••••• _ •• 

mustelinus, Aud. and Bach •••••• 

niger, (Auct. except of Linn.) ••• 

niger, Linnreus •• • ••••••••••••• 

nigrescens, Bennett •••• •• ••••••• 

occidentalis, Au d. and Bach •••••• 

pmnS!)lvanicus, Ord •••••• _ •••••• 

mustelinus, Aud. and Bach •••• 280 California •••••••••••••••••••••••• 

carolinensis, Gm •••• --------- 257 N. United States····-··-···-··-·-- · 

vulpinus, Gm ••••••••••••••• 2i6 Southern coast States-------------

nigrf!!lcens, Benn ••••••••••••• 280 California ••••• _ •••.•••••••••••••• 

ludavicianus, Custis •••••••••• 251 Western America •••••••••••••••••• 

carolinensis (niger) Gm -··-·-·- 257 Pennsylvania.-------···---------· 

0 NoTE.-The species marked with an asterisk are. described in full as really good North American species. S. limitis and 
castanonotus are doubtful. 
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.Alphabetical list-Continued. 

Original name. Referred to under-

Page. 

Sciurus pyladeii •••• " ---.----------.-- &iurus pyladeiL ••••••••••••••••••• 282 

t:s richardsonii, Bach •• "......... richardsonii, Bach •••• --.- ••••• 273 

rubicaudatus, Bach ••••• - -- ••••• 

rubrolineatus, Desm •• ~ ••••••••• 

rujivanter, Geoffroy •••••••••••• 

sayi, Aud. and Bach ••••••••••• 

socialis, Wagner ••••••••••• --· . 

subauraius, Bach ••••••• __ •••••• 

suclcleyi, Iia.ird • _ ••••••••••• • -. 

texianus, Aud. and Bach •••••••• 

variegatus, Erxleben •••••••••••• 

variegatoides, Ogilby •••••••••••• 

varius, Wagner • ---.-.- •••• ---. 

virginianus, Kerr •••• _ ••••••••• 

o vulpinus, Gm •••••••••••• -- · . 

ludovicianus, Custis • • • • • • • • • • 251 

hudsonius, PalL •••••••••..••• 269 

?ludovicianus, Custis •••••••••• 251 

• ••• do •••••••••••••••••••• 251 

socialis, Wagner ••••••••••••• 283 

ludovicianus, Custis------·--· 251 

douglassii, Gray ••••••••••••• 275 

vulpinus, Gm • •••••• · •••••••• 246 

variegatus aud vulpinus., Gm ••• 282 

variegatoides, Ogilby. _........ 283 

varius, Wagner ••••••••••••• . 283 

cinereus, Gm................ 249 

vulpinus, Gm. -------------- 246 

285 

Locality, real or reputed. 

Mexico.· •••••••••••••••••••••••••• 

Rocky Mountains •••••••••••••••••• 

illinois ••••••••• __ _ •• ----_---- __ _ • 

United States •••••••••••••••••• __ • 

New Orleans •••••••• ----- ••••••••• 

Missouri. ••••••••••••••••••••••••• 

Mexico ••••••••••••••••••••••••••• 

New Orleans •••••••••••••••••••••• 

Puget's Sound •••••••••••••••••••• 

Texas •••••• __ •• · •••• _ •• _ ••••••••••• 

Mexico ••••••••••••••••••••••••••• 

West coast South America •••••••••• 

Mexico ••••••••••••••••••••••••••• 

Virginia ••••••••••••••••• __ ••••••• 

South coast States ••••••••••••••••• 
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PTEROMYS, Cuvier. 

Pteromy&, CuviER, "Les:ons d' Anatomie, I, 1800."-Aud. & Bach., N. Am. Quad. I, 1849, 132. 

A densely furred membrane, extending laterally from the sides between the fore and hind feet. Permanent molars five. 

Muzzle short. A deep supra·orbital notch. 

The genus Pteromys is most remarkably characterized by the membranous expansion of the 
sides between the fore and hind feet, by means of which the animal is enabled to glide through 
the air from one tree to another, supported as by a parachute. Anteriorly this membrane is 
attached, in part, to a slender bone springing from the hand. 

There are two distinct sections of the genus Pteromys, which may be characterized as follows: 
1. Pteromys. Tail roun<;led. Molars complicated. ·. Post-orbital process very large. 
2. Sciuropterus. Tail depressed and flattened. Molars simple, as in other squirrels. 
All the American and European species belong to the second division. 
In general appearance the skull of the American Pteromys is very similar to that of the short

nosed squirrels, like Sciurus hudsonius.- The post-orbital processes are a little longer and more 
recurved. The supra-orbital notch is very deep, so that the width of the frontal bone at that 
point is considerably less than behind the post-orbital processes. The upward bend of the 
zygoma at the zygomatic plate is more abrupt than in any other Sciurinae. This plate itself is 
nearly plain, and is not perforated as in Tamias, the ante-orbital foramen being more anterior 
and vertically elongated. There are always :five upper molars, the anterior quite rudimentary, 
and barely in advance of the notch of the posterior edge of the zygomatic plate. The inner 
outlines of the alveoli are straight and parallel. 

The skull is distinguishable from that of Sciurus by the depth ar.d size of the supra-orbital 
notch; agreeing, however, with that of 8. hudsonius in the shortness of the muzzle. It is 
much fuller and more convex than that of Tamias, with a shorter muzzle, zygomatic plate not 
perforated, and :five upper molars. The auditory bullae are very large. 

I regret that I am unable to describe any species but P. volucella in detail ; the flying squir
rels being more poorly represented in the collection of the western expeditions than any other 
mammals. It is not improbable) however, that one, at least, of the species of Audubon and Bach
man may be a synonym, as the proportional length of the tail and the amount of expansion of 
the flying wing membrane, are not to be determined with any degree of precision in dried 
specimens of animals so readily over-stretched as the flying squirrel. 

I have not been able to make any comparison of European flying squirrels with the American, 
for want of specimens. 

PTEROMYS VOLUCELLA. 

Flying Squirrel. 

Sciurus volucclla,' P~LLAS, Glires, 1778, 351, 353, 359. 
GMELIN, Syst. Nat. I, 1788, 155. 
ScHREDER, Siiugthiere, IV, 1792, 808; tab. ccxxii. 
SHAW, Gen. Zoology, II, 1801, 155; tab. clv. 

P/er(YJ7lys volucella, DESMAREST, Mamm, II, 1822, 343. 
HARLAN, Fauna Americana, 1825, 187. 
GRIFFITH's, Cuvier, V, 1827, 259. 
FISCHER, Synopsis, 1829, 365. 
GODMAN, American Natural History, II, 146. 
"BENNETT, Gardens and Menagerie Zool. Soc., I, 185." 
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Pter(l11!ys volucella, YARRELL, Pr. Comm. Science Zool. Soc. London, I, 1830, 38. (Anat~my.) 
DEKAY, N. Y. Zoology, I, 1842, 65 ; pl. xvi, fig. 2. 
WAGNER, Supplement Schreber, III, 184;3, 231. 
Aun. & BACHMAN, N. Am. Quad. I, 1849, 216 ; pl. xxviii. 
KENNICOTT, Rep. Pat. Office, 1856, Agricultural, (1857,) 69; pl. vii. 

"Sciuropterus volucella, GEOFFROY, Diet. Class XIV, 132." 
?? Sciurus <~.crobates, (Linn,) ScHREBER, Saugt. IV; tab. ccxxii, B. no text. 
Flying squirrel, PENNANT, Hist. Quad. 1781, No. 283.-IB. Arctic Zoology, 1784, 120. 
A ssapan, ST. HILAIRE, and CuvnR, Hist. des Mammif. III, 1819 ; plate. 
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SP. Cu.-Tail, with hairs, nearly as long as the head and body. Above light yellowish brown; the tail similarly colored, . 
or with a more smoke-colored tinge. Beneath creamy white, the hairs white to the roots ; under surface of tail more red
dish. Length of head and body about 5 inches ; of tail, with hairs, half an inch less ; hind feet 1. 20 inch. 

The ears of this species are large and broad; much thinner and more ample than in the 
ordinary squirrels. Their concavity is nearly naked ; the back is covered with very short hairs. 
The head is short, broad and depressed. The mu:ffie is entirely hairy, except on the septum 
and the extreme edge of the nostrils, which are naked. The upper lip is deeply cleft, ' the 
:fissure extending to the nose, and .continued on the septum as a groove. The whiskers are very 
long, and extend as far as the axillae. 

The feet are only moderately large; the first fote :finger is very rudimentary, in fact apparently 
wanting; nor have I been able in preserved specimens to detect the presence of a nail or claw. 
The other four fingers are very deeply cleft, so much so that they occupy rather more than one
half of the total length of the hand from the wrist. The central two fingers are longest and 
equal; the :fifth claw reaches to the base. of the fourth; the second finger is a little shorter than 
the fifth. The hind toes are long, but less so in proportion than the anterior ones. The palms 
are naked ; the soles densely hairy from the heel' to the large tubercles at the bases of the toes ; 
in some cases even the under surfaces of the . toes appear more or less hairy. The claws, the 
anterior especially, an'l excessively short and much curved.. The lateral membrane is supported 
anteriorly by a bony process articulated to the ·wrist, and extending backwards, slightly 
divergent, from the fore arm ; it is longer than the hq.nd, and but little_ 11horter than the 
foot, (.82 in 2309.) This bony process is freely articulated with the wrist, and is capable of so 
extending or stretching out the flying membrane, that when at nearly a right angle with the 
hand it carries the anterior edge of the membrane with it at the same angle ; and then the 
anterior portion of the lateral edge will be at right angles with the anterior edge proper, and be 
parallel with the arm. In this event such a prominent angle of the membrane will be produced 
as is described as characteristic of Pteromys oregonensis, as distinguished from other species. If 
not artificially stretched out, as appears to have been done with Townsend's specimen of the last
mentioned species, the process lies flat to the arm, and-then the membrane appears to start from 
the wrist, and extends along the side of the body with little or no appreciable angle. 

The tail is very much flattened, though broadJ and about the width of the head. The hairs 
are arranged on either side somewhat like the flumes of a pen. 

The fur of this animal is exceedingly soft and silky ; the upper parts are of a light yellowish 
brown; the tailis quite similar, with perhaps more of a light smoky tint; the hair is of nearly 
the same color from the roots; the hl!oirs of the back are dark brown, excepting at the tip; the 
under parts are of a creamy white; the tail, with a grayish rusty tinge, the hairs white to the 
roots. The sides of the head are grayish; of the muzzle and cheeks whitish; there is a suffu
sion of darker round the eyes. 

This species appears to vary somewhat in size: though but little in color. Specimens from 
the south are darker above, and the tail has rather a rusty tinge. 
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Measurements of skulls. 

Current 
number. 

Locality. 

172 Carlisle, Pa .. • ___ --- __________ _ 

173 ------d0--------------- -------
949 Racine---------- - ----··------

List of specimens. 

Length. 

1. 41 

l. 30 

1. 33 

Width. 

. 88 

.76 

Measurements. 

Locality. When 
collected. 

Whence obtained. Nature of From tip of nose to"-

specimen. 
1---.--.,--.---

Eye. Ear. Occip. Tail. 

---1·------------------1----------1·----1--------
536 Montreal, Can . , • , , .. .. .. .. .. .. .. .. .. .. Thomas Broome.. .. .. Skin ...... ...... ..... 5.60 

2508 Middleboro', Mass ........ Spring, 1856 .. J . W. P . Jenks ..... . . In alcohol .. .60 1.18 1.50 4 .70 

2509 ,; .... . ..... do ......... ............. do ........... do ..... .... · ......... do ... .. .60 1.18 1.50 4 . 70 
2510 ...... Essex county, N.Y .................... Dr. S. E. Hale ...... . .... do .... . .50 l.GO 1.35 3 .40 

860 ...... New York city ......................... Geo. N. Lawrence ... Skin .... .. ...... ..... . 5.00 

Tail to end 
of-

Vert. Hairs. 

----
. ..... ...... 
3.40 4.90 
3.70 4.40 
2.60 3 .00 

2.90 4.10 

Length of-

Fore ft. Hind ft. 

-----
........ 1.1!0 

.87 1.20 

.so 1.14 

.70 1.09 

1.14 

...... ...... Washington, D. C ...... . ... .. ......... . Dr. Nichols ......... . In alcohol ...................................... .. ... . . . ....... . 
2504 ...... Columbus, Ga ......................... Dr. W. Gesner .......... do..... .60 1.20 1.50 4.76 3.60 4.20 .73 1 19 

2505 ............ do ..... .... ............................ do ................. do..... .55 1.14 1.46 4 .55 · 3.50 4.18 . 70 1.10 
2506 ...... West Northfield, Ill ........... .. ....... R. Kennicott ............ do . .. .. .60 1.20 1.50 4. 76 3.60 4.30 • 73 1.23 

827 ...... Racine, Wis ............................ Dr. P. R. Hoy ........ Skin .... .. 
28 ........... do ... . . . .............................. do ................. do .... . 

786 .. .. .. Columbus, Miss .. .. .. .. .. .. .. .. .. .. .. .. Dr. W. Spillman..... In alcohol .. 

787 ............ do ... .. ............. .................. do .......... . ...... do .... . 
1259 342 Prairie Mer Rouge, La .... .. ............ Jas. Fairie ........... Mounted .. . 
2652 ............ do .................................... . do ............. Skin ...... . 

PTEROMYS HUDSONIUS. 

Northern Flying Squirrel. 

Sdurus hudscmius, GMELIN, Syst. Nat. I, 1788, 153. 

Pteromys hudscmius, FISCHER, Synopsis, l 825, 365. 

Seiurus sabrinus, SHAW, Gen. Zool. Mamm. I, 1801, 157. 

5.00 .................... 1.20 
4.20 3 .40 4.10 1.05 

5.00 3.60 4.10 .... .. .. 1.10 

4 . so a.4o 3. 90 . ....... 1.02 

5.20 3.20· 4.00 • ....... 1.08 

Pteromys sabrinus, RICH. Zool. Jour. III, .April, 1828, 519.-IB. Fauna Bor . .Amer. I, 1829, 193. 

WAGNER, Suppl. Schreber, III, 1843, 228. 

AuD. & BAcH. N . .Am. Quad. III, 1853, 202 ; plate cxliii, fig. 1. 

Strvern rivi!T flying squirrel, PENNANT, Hist. Quad. II, 1781, 418.-IB. Arctic Zool. I, 1784, 122. 

SP. Cn.-Considerably larger than the P. volucella, or common flying squirrel. Tail considerably shorter than the head 

and body; (shorter than the body alone?) .Above, yellowish brown; beneath, white; the hair plumbeous at root. 

Length of head and body about eight inches ; of tail, with hairs, 5~. Hind foot, 1. 60 inches. 

I regret that the only materials at my command for the description of this species consist of 
some very imperfect skins. In these the only differences from Pteromys volucella I can realize 
aru the considerably larger size, and the under hairs of the belly, instead of being white at the 
roots, are lead colored. The tail is proportionally shorter. In almost every respect, however, 
the one is a miniature of the other. The upper part ~f the tail is colored like the back, some~ 
times with a mixture of darker towards the tip. 



Catalogue 
number. 

Locality .. 

289 

List of specimens. 

Nose to- Tail to end of-
Whence obtained. Nature of Length of Height of 

specimen. j--..---+--__,.-----l hind ft. ear. 
Occip. Tail. Verteb. Hairs. 

193 Pembina,Minn. _____ C. Cavileer •••••••• Skin-----~-"---- 9. 00 6.00 6.60 1.60 .65 

2033 Halifax, N. S ------- Dr. J. B. Gilpin •••••• do •• • ••• 1. 60 7. 00 -------- ____ ,__ 1. 60 ---------

2369 ------dO----- - ------ •••••• do __________ ••• do •••••• ·-----------------------------------·-·------
2370 ______ do __________________ do ••••••••.•••• do •••••• --------------------------------------------

2823 Steuben, Me • •.••••• J.D. Parker ••••••••• do ______ --------------------------------------------

PTEROMYS ALPINUS. 

Rocky . Mountain Flying Squirrel. 

Pteromys sabrinus, var. /1 aq,inus, RIOHARDSON, Zool. Jour. m, April l828, 619.-IB. Fauna Bor. Amer. I 1829 
' . . . . ' t 

195; plate xviii. 

Pteromys alpinus, WAGNER, Suppt Schreb. III, 1843, 230 • 

. AuD. & BACH. N. Am. Quad. m, 1853, 206; plate cxliii, fig. 2. 

SP. CR.-Larger than P. sabrinus. Flying :d!:embrane with a straight border. Tail longer than the body, exciusive of 

head. (Tail differently colored from the back,_ and darker?) 
. . 

There is a flying squirrel in the museum of the Philadelphia Academy of Natural Sciences, 
labelled "Pteromys alpinus, Columbia river, Dr. Townsend," but I am unable to say whether 

• it is really the type of Bachman's description or not . . The locality is probably the Rocky 
mountains, as described by Bachman, nearly all of Townsend's specimens having been labelled 
Columbia river, whether collected there or on the .overland march fNm St. Louis. It is the 
largest I have seen, the flying membrane with only a slight angle at the wrist; the tail very 
broad and full. The colors above are of a yellowish brown, much as. in -P. oregonensis; the 
tail similarly colored, although described as darker, and but little paler beneath. The under 
fur is dull whitish; the hairs lead colored at the base. 

The characteristics of the Pteromys alpinus of .Audubon and Bachman consist in the larger 
size, the tail longer than the body, (exclusive of the head,) and the straight border of the , 
membrane. They also speak of a shorter process on the wrist for the support of the membrane; 
this process, however, in the Academy's specimen, measures nine-tenths ~f an inch, or consider-

. ablj more than in the P. hudsonius. The blackish brown tail, referred to as distinct in color from 
the back, I cannot find, the surfaces of bo-th being very similar. The skin measures 8! inches 

to r~ot of tail ; the tail i~ bro~en. . . . . . * 
Rwhardson at first beheved m the ex1stence of the spe01es d1stmgmshed as above, ana, m fact, 

described a variety alpinus, ·of P. sabrinus. The receipt of additional specimens, however, 
threw some doubt on the subject in his mind. ·I have not sufficient data before me to come to 
any very definite conclueion as to there being_ two species. I cannot find any characteristic 
difference in the shape of the membrane in the specimen here described and P. hudsonius, while 
the latter exhibits much the most of a want of uniformity in color of tail and body of the two. 

3'7 L 
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l PTEROMYS OREGONENSIS, Bach . 

Columbia River Flying Squirrel. 

Pteromys oregonensis, BACHMAN, Jour. Acad. Nat. Sc. Phila. VIII, 1839, 101.-In. in Townsend's Narrative, 1839. · 
AuD. & BACH. N. Am. Quad. I, 1849, 133 ; plate xv. 

SP. CH.-Much larger than Pteromys volucella. Tail, with hairs, longer than the body alone; shorter than head and body. 

Flying membrane very broad, its antero-external corner exhibiting a conspicuous angle. Color above yellowish brown, 

beneath dull white ; the hairs plumbeous at base. Tail becoming more plumbeous ·towards the tip. Length, 7 inches ; 

tail with hairs, 6!; hind foot, 1~ inches. 

This species is about the size of P. sabrinus, and considerably exceeds the P. volucella. The 
ears are large, their back thinly coated with hair, their concavity nearly naked. The tail is 
long, and rather narrow but depressed; the sides nearly parallel; with the hairs, it is a pout as 
long as the body, exclusive of the head. 

In the only adult specimen I have seen, that described by Bachman, the spur on the fore leg 
supporting the flying membrane stands out at right angles to the wrist, carrying the membrane 
to a distance of about an inch and a quarter, (to the margin of the hairs,) when the outline 
bends abruptly at a right angle, (the corner rounded.) The exterior outlines of the membrane, 
when extended thus, diverge anteriorly, instead of being nearly parallel. 

The color of this species is of a dull yellowish brow~ above ; this color only on the tips of the 
hairs. The flying membrane above appears chiefly of a brownish plumbeous. The basal 
fourth of the tail above is colored like the back, and an obscure median stripe of the same 
extends nearly to the tip; the remainder of the upper surface has a plumbeous cast. The 
under parts are dull white ; the hairs plumbeous at base, and mostly tipped with dirty 
yellowish brown. The under surface of the tail is nearly uniform light yellowish brown, with 
a tinge of plumbeous. 

Measurements. 

Inches. 

To root of tail _ ••••••••••••••.. _____ • _ ... __ •• ; • • . 7 

· Tail verte brre •.•.•.•••••...••.••••• -. • • • . • • • • • • . • 5i 
, hairs •••• ----- •••••.•• __ • _ •••••••••.•. _ ••• . 6! 

Hind foot • --------- •••••. --- ••••••• ------------ _ 1~ 
Expanse of flying membranec...................... 8 

The specimen from which this description is taken is the original of Dr. Bachman's 
description, and now belonging to the Philadelphia Academy of Natural Sciences. Another 
specimen collected in California by Dr. Heerman, and presented by him to the Acaden:iy, is 
smaller, with a grayer or more hoary aspect above, though otherwise similar. 

Several very young squirrels, probably of this species, were obtained in Washington Ter
ritory by Dr. Cooper. 

List of specimens. 

Catalogue Corresponding Number of Sex and Locality. When col- Whence and how Nature of 
number. No. of skull. specimen. age. lected. obtained. specimen. l-------~~~---- -----~~:~~ ---·-·;·---- 0 Washington Ter _ •••. 1854 Dr. J. G. Cooper __ Skiu. 

0 .••••. do ....•••••.•. 1854 ••• _ ••• do_ ••• . - ••••• Alcohol. 



RODENTIA-SClURlNAE-· -· TAMIAS. 291 

TAMIAS, Illiger. 

Tamias ILLIGER, Prod. Syst. Mam. et Av. 1811, 83. 

AuD. & BAcli. N . Am. Quad. I, 1849, 64. 

J.'enotis, RAFINEBQUE, Am. Month. Mag. I, 1817, 362. 

Check pouches ample, extending to the occiput. Tail shorter than the body, not bushy. The species with three to five 

·dark dorsal stripes. Permanent upper. molars four. The anterior basal plate of the zygoma perforated by a nearly circular 
foramen. 

The· genus Tamias bears somewhat the same relation to the squirrels that Spermophilus or 
rather Otospermophilus does to .Arctomys. It is composed of a very limited number of species, 
two of which occur in Europe and Asia and the remaining.four or five in North America. All 
are marked with a median dark ~orsal stripe, usual~y with two others on. each side; the 
intervals between the stripes either of the ground color or lighter. 

The cheek pouches are ample in Tarnias, and are capable .of great distension, so aE~ to hold a 
large supply of food. They open anterior to or alongside the molars, and reach back almost to 
the shoulder. 

The tail is short, less than the body, and the hairs, though longest on the sides, are com
paratively short; nor is the tail at all bushy. The feet are large, and the claws well developed, 
in accordance with the fossorial habits of the species. 

The skull is depressed and narrow and tapers anteriorly to the end of the considerably 
elongated muzzle. The dorsal outline is quite convex. The post orbital processes are slender 
and styliform. The zygomatic arch is very gently and uniformly curved in its inferior outline 
from the temporal bone to where it melts into the intermaxillary on the upper part of the 
snout, instead of having a distinct angular bend upwards just opposite the inferior edge of the 
zygomatic process of the· maxillary. In this character it differs from all other Sciurinae. The 
plane of the zygomatic plate of the maxillary, too, is more oblique to the vertical plane of the 
axis, and there is a very distinct, nearly circular, foramen perforating the base of this plate, a 
character entirely peculiar to Tamias among the squirrels. The tubercle below the foramen is 
quite distinct. T4e permanent molars are only four in number. and are quite small. They 
are quite peculiar in having the plane of the grinding surfaces horizontal anteriorly, then 
twisting gradually outwards, rendering the crown of the last molar quite oblique.. 'J.lhe level 
of the crown of the last molar, too, is considerably higher than that of the first, the external 
outline of the alveoli rising behind in a similar manner, so that if produced it would intersect 
the parietal bone considerably in advance of the occiput. Both outlines of the molar series are 
gently convex, the anterior molars themselves a little wider apart than the posterior. 

The lower molars .correspond with the upper ones in the twisting of the plane of the grinding 
surface and its gradual elevation posteriorly. The lower jaw is much slenderer than in the · 
true squirrels; the coronoid process is narrow, elevated, and much curved. The upper 
incisors are compressed laterally; as in Sciu1·us the lower have the antero-posterior dimensions 
mueh less in proportion. 

The skull of Tarnias exhibits a considerable resemblance in shape to that of the Tamias-like 
Sphcrmophiles. It is, however, much more depressed. The anteorbital foramen is in the 
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zygomatic plate, not anterior to it; the zygoma without an angular bend; molars four, not 
five; incisors narro.w and squirrel-like, &c. From Saiurus it is distinguished by the more 
depressed and elongated skull; the perforation of the zygomatic plate; the great obliquity of 
the planes of the molars; the straight zygoma; the elevated and lengthened coronoid process 
of the lower jaw, &c. The notch of the posterior edge of the zygomatic plate of the maxillary 
is opposite the first anterior molar in Tamias, instead of the third as in Spermophilus. 

TAMIAS STRIATUS. 

Chipping, Striped, or Ground Squirrel; Chipmunk. 

Sciurus striatus, LINNAEus, Museum A.dolphi Frederici Regis, I, 1754, 8. (Based entirely on an American speci-

men.)-IB. Systema Naturae, (ed. lOth,) I, 1758, 64.-In. Syst. Nat. (ed. 12th,) I, 1766, 87. 

ScHREBER, Siiugthiere, IV, 1792, 791; pl. ccxix. (Figure a little altered from Catesby.) 

HARLAN, Fauna Americana, 1825, 183. 

GODMAN, A.m. Nat. Hist. II, 1831, 142. 

DEKAY, New York Zool. I, 1842, 62; pl. xvi, fig. 1. 

Myo= striat!t8, BoDDAERT, Elenchus . Animalium, I, 1784, 122. 
SciuT!t8 striatus american!t8, GMELIN, Syst. Nat. I, 1788, 150. 

FISCHER, Synopsis, I, 1829, 348. 

Tamias striat!t8, BAIRD, 11th Rep. Sm. Inst. 1857, p. 55. 

KENNICOTT, Rep. U. S. Pat. Office for 1856, Agricultural, (1857 ,) 70; pl. ,-iii. 

'lamias americana, KuHL, Beitriige zur Zoologie, 1820, 69. (Specimen in Bullock's Museum.) 

Sciwrus american!t8, Frscmm, Synopsis, 1829, 349. (From preceding.) 

Sciurus (Tamias) lysteri, RICHARDSON, F. B. A.m. I, 1829, 181; pl. xv. 

DouGHTY's Cabinet Nat. Hist. I, 1830, 169; pl. xv. 

SciuruslystlfTi, WAGNER in Schreber Saugt. IV; pl. ccxiv, C. (Figure only.) 

TamiaslysllfTi, SCHINZ, Synopsis Mam. II, 1845, 47. 

A.uD. & BACH. N. Am. Quad. I. 1849, 65; pl. viii. 
Sciur!t8 a Cla. Dom. liyst!JT observat!t8, RAY, Synopsis Quad., 1693, 216. 

The ground squirrel, CATESBY, N. H. Carolinas, II, 1731, 75; pl. lxx:v. (In part.) 

Ecureuil de Caroline, BRISSON, R. An. (Quadrup.) 1756, 155. 

Ground ~quiTrel, PENNANT, Synopsis Quad. 1771, 288. 

CHURCH, Cabinet .of Quad. II, 1805; plate. 

Striped dormouse, PK<'INANT, Hist. Quad. 1781, No. 286.-IB. Arctic Zoology, I, 1784-, 126. (Specimen in Loverian 
Museum.) 

SP. CH.---,Tail to end ofthe hairs shorter than the body; to end of vertebrre about three-fifths the length of the body 

Back and sides with five longitudinal black stripes, which do not extend over the rump; the two outer on each side close 

together, separated by a white line; the middle or dorsal stripe with a wide interval · on el!-ch side of a finely grizzled 

yellowish gray and brown, like that on the upper parts generally. Dark lines bordered with chestnut brown. Rump pale 

chestnut. Body 5· to 6 inches ; tail, with hairs, 4 to 4~ inches ; hind foot 1. 40 inch. 

Description from a freshly-killed specimen, No. 842.-Body rather stout and somewhat depressed. 
Neck thick, almost as broad as the head. Forehead arched, snout not very acute. Muffle 
covered with hairs on the upper part, so that no naked skin is visible when the head is viewed 
from above. The fissure in the upper lip is continued to the shallow furrow separating the 
nostrils, which are coated with hairs to their very margin, though their septum is naked. 
The lips are tumid, the mouth opening directly upon the naked palate. Palate with a triangular 
callosit:r posterior to the incisors, and behind this are eight transverse ridges, the :first- three in 
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a simple curve, the rest in a double curve, (the central portion folded backward,) all of the 
latter five interrupted in the middle, except the first. Whiskers arranged in five rows parallel 
with the top of the head, each with about five whiskered hairs, although, in the upper and 
lower rows, some of the hairs are inconspicuous, being short and white, instead of long· and 
black like the rest. The eye is rather large, the iris measuring three lines; its centre is just 
midway between the tip of the nose and the posterior margin of the ear. The ear is quite large, 
narrow, and high, though rounded at the summit. It is coated with short hairs on both sides, 
except about the meatus and on the portions covered by overlapping. 

The anterior extremities have four well developed fingers with claws. The first finger-or 
thumb is seen as a small basal tubercle covered by a broad, flat nail. The third and fourth 
fingers are longest and nearly equal, (the former r~ther ~he longer.) The claw of the second 
reaches nearly to the base of that of the third; that of the fifth half way between the ultimate 
and penultimate articulations of the fourth. The palms are entirely smooth and naked, with 
five large and broad depressed callosities:. three: a,qout E:qual at the bases of the 2d and 3d, 3d 
and 4th, 4th and 5th fingers, respectively; and two occupying the entire posterior part of the 
palm. These latter are much the longest, and nearly equal. On the hind feet, the three 
central toes are longest; the claw of the first reaches to the end of the toe of the fifth, and to 
the penultimate articulation of the second ; the claw of the :jifth reaches to the base of the fourth 
claw. The soles are densely hairy from the heel to within one-fourth of the ends of the meta_. 
tarsals, naked on the remaining portion. There are four large tubercles situated on the end 
of the metatarsus, between the bases of the toes. There is a slight naked web between all the 
fingers and toes at their bases. 

The tail, including the terminal hairs, is about as long as the body, exclusive of the head. 
It is cylindrical at the base, but soon becomes depressed and flattened beneath, slightly rounded 
above; its average width is about three-quarters of an inch, or the distance between the highest 
lateral stripes on either side of the back: 

The fur is moderately soft, intermingled with many scattered longer hairs. There are some 
long whisker-like hairs in a tuft projecting from the posterior edge of the arm just , above the 
wrist. 

Oolor.-There are five distinct black stripes on the body, one dorsal and two on each side. 
The latter are in pairs, quite 'Close to each other, with the space between them a little wider 
than the stripes and nearly pure white; the upper lateral stripe is separated from its fellow on 
the opposite side by about the width of the head. None of these stripes extend on to the rump 
or behind the line. of the groin, except very obsoletely, the space posterior to this line consti
tuting the region of the rump, being nearly uniform dark chestnut brown, a little lighter on 
the thighs. Anteriorly these stripes extend to the line of the a:x:illae, the lower dark one 
shorter than the rest; the central one reaches to between the shoulders. .All the dark lines 
are bordered by a suffum.on of quite uniform chestnut brown, which extends a little beyond 
them and forms a continuation of the dorsal stripe to the top of the head, which is of nearly the 
same uniform color, mixed with black hairs. The remaining space between the stripes and on 
the shoulders is occupied by annulated hairs of gray, yellowish and black. The eyelids are 
pure white, their naked edges and canthi black. The two light stripes and three dark ones on 
the face of Tamias are here indicated very obscurely by a lightening of the prevailing yellowish 
brown of the side of the head in line with the eyelids, and a darker shade below the lower eyelid 
and extending under the ear. The whole sides of the body and limbs are of a light yellowish 
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brown, darker anteriorly, and on the thighs melting into the chestnut described. The whole 
under parts, .with the upper lip, are pure white to the roots of the hair. The internal surface 
of the ears is grayish white, except on the anterior margin, which, with the external p9rtion, 
are like the a~jacent region. There is a downy white spot at the base of the ears postero
internally. 

The prevailing colors of the upper surface of the tail are grayish white and black; of the 
under surface a uniform light yellowish brown; (darker at the end of the tail;) bordered and 
tipped, first with black and then grayish white. On flattening the tail above there is seen, 
fi.rst a narrow black line on either side of the skin covering the vertebrre, then a broader one of 
quite light yellowish brown, then another of black, of nearly equal width, and, finally, a 
margin of grayish white; towards the tip the subterminalblack increases in extent. 

The specimen described was a female, with the mammae much developed. Of these there 
are four pairs: two in the groin, one on the sides, and one behind the axillae. Those on the 
same side are situated a little closer and closer to each other from before backwards. 

The cheek pouches are very large and extend back as far as the shoulder. The opening is 
' wide and situated along the anterior edge of the buccal muscle. The pouches consist of a very 

thin naked sac, separating the skin from the muscles of the jaws and firmly attached to both; 
their opening is anterior to the teeth in either jaw. 

Fresh measurements of No. 842. 

Inches. 

Nose to uccipuL •• ------- ---. ---- 1 

eye·------------·-··--·---··-----· 

car--------·-·-··--···-- 1 

root oftail. ••• _. -- _. _ --.- 5 

end of outstretched hind legs 7 

Tail, from root to end of vertebrre. 3 

hairs.... 4 

Ear, height posteriorly •••• -.- •. -- ••• ----- •. 

ant.eriorly __ •• -.-.-.- • ---- •• - •• 

internally above skulL •.•••• -.-. 

above notch •••• ---.. -.-.. --- .. 

Lines. 

9 

8 

5 

6 

11 

8 

7 

8 

6 

5; 
8~ 

Inches. 

Ear, width ••• __ •. _ •••.••. ----- __ • ____ . __ .. _ 

.Arm, from elbows to end of claws.. 1 

forefoot to end of claws"-------··· 

longest toe and claw •••••••• ---·---·-
longest claw .••••••••• __ .•..••••• __ .. 

Leg~ from knee joint to end of claws. 2 

tibia •••• _ ••• _ ..... --._. • • .. 1 

hind foot from heel to end of 

ClJtWS •••••••••••••••••••• 1 
longest cia w. __ . _____ •• __ •• _ _ ___ . _ •... 

longest toe and claw .•••••••• --------·· 

Lines; 

5i 
8! 

10 
6 

2 

6 

4 

This species preserves quite a remarkable constancy of character ~hroughout, but little varia
tion being discernible in a large number of specimens. One (1559) from Essex county is con
siderably grayer, and the black lines of the back have no brownish margin. In~ specimen 
from Washington the chestnut tints are darker than described above. I am told that entirely 
black varieties are occasionally met with. In the ca&e of the Siberian ground squirrel there 
appears to be a permanently black variety, known as Tamias uthensis. 

A simple comparison of skins of the European and American striped squirrels, which I have 
recently been enabled to make, is sufficient to show the radical difference between the two. The 
former is the larger animal; the tail is longer, considerably more bushy, and cylindrical. 
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There are five quite distinct dorsal stripes of brownish black, larger than their yellowish white 
inter spaces, the three central ones reaching to the root -of. the tail. The dark dorsal lines have 
no brown borders, but are immediately in contact with the light intermediate lines.l 

After all the comparisons of tlie Tamias pallasii are to be made with Tamias 4-vittatus, if 
with any American species. It is not a little remarkable that the Siberian ground squirrel has, 
until very recently, been without a specific name. As long as the old and new world species 
were supposedto be the same, they bore in common the name of Linnreus. A simple comparison 
of specimens, however, was sufficient to show the differences between them; and as the Siberian 
animal was assumed as the type; a new name was given to the American. The one first imposed 
was Tamias americana, of Kuhl, in 1820; the next was T. ?ysteri, of Richardson. This author 
quotes Ray as the authority of this name, but it is, in fact, his own-Ray only referring to the 
species as Sciurus a Olar. Dom. Lyster obs€rvatus. 

In reality, however, the name of Sciurus striatus was first based by Limireus upon an Ameri
can specimen_in the museum of King Frederic Adolphus, of Sweden, and described in the cata
logue of his collection, where Linnreus quotes Catesby's figure, and makes no mention of any 
but an American animal. In the tenth edition of the Systema Naturae, however, he gives both 
America and Siberia as localities of the sp~cies. 

Finding the Siberian animal thus without a name, I have called it Tamias pallasii,~ after the 
eminent naturalist who was the first to give an accurate-account of it to the ~orld. 

I The following is Wagner's comparison (not quite accurate) of the co=on European and American ground S<iuirrels.
Suppl. Schreber, III, 233 : 

I. The American speci~s is a little larger, while the tail is shorter; head and body measuring 6 to 6~ inches, the tail 
vertebrre 3, and with the hairs, not quite 4 inches. The Siberian has the head and body 5H inches long, the tail~\. 

2. In the Siberian species the color o:f the upper parts is a dirty ochre yellow; in the American, brownish rusty, with much 
gray intermixed on the back. 

3. 'rhe Siberian species has five longitudinal black stripes, with the yellow ground color, constituting four intermediate 

ones. The American has, likewise, the five longitudinal black stripes, but differently arranged; thus, there is one simple 

vertebral black stripe, ~n~ the two lateral on either side are considerably separated from the first mentioned, and so arranged 
as in fact only to constitute the border of a yellowish stripe which passes between them and' runs out to a point at either 
end. This yellow stripe, however, is not formed by the ground color, as in th(;l Siberian species, but by a different tint 

altogether. The ground color is only visible between the vertebral line and the dark stripe nearest to it, and this again is 

not yellow but rusty brown, mixed with gray and yellowish. 
4·. The central portion of the under surface of the tail, in the Siberian species, is pale clay yellow;· in the American, 

brownish rusty red ; in both species, however, with a black and a white hem . 

.2. Eleventh Annual Report of the Smithsonian Institution. May, 1857, p. 55. 
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Locality. When collected. 

, 
List of specimens. 

Whence and how obtained. 

.: 
" 

Measurements . 

8 0 ..: _ , • ~ ~ -5-~ ...: 
g Nature of speci- ~ ~ ·g ~ ~ .Q ~ • ~ ~ ~ 
-; men. 0 o 0 ...; 0 ~ ~ § ~ -.. -.. ~ 
.s : : ~6. : sS s~ ~ ~ :: _ 
8 ~ ~ ~ ~ ~~ ~ ! ! ~ ~ 

-5 
:9 
il: 

Montreal, Canada .............................. Thomas Broome ... === Skin .... ~~==="" .... ==~~===== 
Q .Essexcounty,N.Y ........... Aug. 14,1855 ..... S.F.Baird .. .... . ........... 1 ... do ............ . ............... 1.75 6.00 ........ 

1 
................ 1.40 1.56 .87 

Q .... . .... do ......................... do ..... _ ............. do ....... ,............ _2 .... do............ . ... .... ........ 1.75 6.00 3.25 I 4.25 .... . ... 1.40 . ....... .... .. 

Q .......... do ...................... .. do .................. do...... ............... 3 .. .. do ............................................ .. ..... ............. .... .... .... ............ .. 

......... : ...... do .... . .............. Aug.25,1855 ............. do .............. ...... 17 .. .. do .. ...... _, ..... .. ... . ..... . .. 1.75 6.00 3.50 1 4.50 .. ...... 1.40 ............ .. 

............... . do ........... .... ... September,I855 .. D. W elch ....... ....................... do ....................... .. .... ., ............... .......... ... ..... .. .................. .. .. 

:::·:: ::::::::::::·.~~~·::::::::::::: : -~-~~::.:.::::~:: .~.':~--~~:.~~:::::::::::::::: :::::: ::::.~:::::::::::. :::::::: :::::::: ::::·::: :::::::: ;:::::::1:::::::: ::: .. ::::::: :::: :::::::: :::::: 
Oneida county,N. Y .......... l .. ...... ........ v·1 H.Davis ... .. ................ l"' ' "l In alcohol ..... .. 

Nichols, Tioga county, N.Y ... .. ................ R. Howell .. .. ......................... do., ......... . 

.......... do .................... .. . .. ................. do ............................................. . 

.78 1.40 

.88 1.40 

.70 1.32 

.76 1.40 1.80 6.08 3.62 4.30 

.76 1.40 1.80 5.60 3.28 3.84 

.64 1.27 1.55 4.70 3.10 3.75 

.113 1.41 

.so 1.40 

.75 1.35 1.69 5.20 3.40 3.95 

• 74 1.40 1.74 . 5.50 3..88 4.39 

. .... . , ... : .. .... do ......... .. 

.............. do ......... .. ••••o olooo oo oo •oooooooooo 

.._ .. .. do ...... _._ ..... .. _ ...... .. , ..... , ........ ~ ........ . 

.. .... do .... .. . ...................... .. .. .......... .. 

.75 1.40 

.78 1.40 

.75 1.35 

.73 1.38 1.69 5.10 3.30 

.72 1.40 1.75 5.60 3.78 I 4.23 

.68 1.28 1.57 5.70 3.00 3. 75 

...... , .......... do· ............. ""'I""'"""' """l"'"'do ...................... , ...... , .... "" '"' ..... . 

................ do ................. .. .. ... ................... do .............. , ......... ..... .. ........ : ..... .. 

.............. .. do .................... ... ................... _do ... .. . ..................... .. .............. .. 

.;n 1.35 

~· I · 1.38 

• o: I · 1.32 

...... , .......... do ...... : . ................................. do.. .. .................. ...... .... .... .... ....... .66 1 1.25 1.60 5.7o 3.36 I 4.10 1 .~ 1 _ ___ _ 

... -............. do ........ _ .................... ~ ............. :do.. .. ..................... ... .. .. .............. .80 1.50 !.78 5.63 3.34 1 ........ 1 ··~ 1 

.......... .. .... do ............... .... ...... .................. do ........................ :... .. .... ............ .60 1.20 1.50 3.80 3.35 I 3.80 oVU -----

Washington, D. C ............. Februnry,1857 ......... do ............................ Skin............ .... .... .... .... ........ .... .... .... .... .... .. . ........ .... .... 1.55 I .88 

Rscina,Wis ....... _ . ........... August,1853 ..... S.F.Baird ........................ .... do ................. . .. .. .. .... .. , ........ . .... .. .. . ... ! ........................ 1.64 

"'""··:·do ............................. ~ ....... A.C.Barry ....................... In .alcohol .... , ... 70 1.30 1.60 6,00 3.30 1 3.90 .80 1.38 ........ , ..... . 

St. LoUJB, Mo. ................ ...... . .. • .. .. .. .. Dr. Geo. Englemann .. • • • .. .. .. ... • Skm .................. .. .... ................ . ........... ... .................................... .. 

Western Missouri .. . ......... . .................. Dr. P.R. Hoy ...................... Mounted ................................................ 1 .... : ... . : .... .. . .... ... , ....... -.... .. 

I 

• Measurement made before skinning. 
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TAMIAS QUADRIViTTATUS. 

Missouri Striped Squirrel. 

SduTUlJ quadrivittatus, SAY, in Long's Exped. R. Mts. II, 1823, 45. 

HARLAN, Fauna Americana, 1825, 180. 
GRIFFITH, Cuv. V, 1827, 255. 

WAGNER, in Schreber's Saugt. IV ; plate cciv, A, (from Richardson, no text.) 

297 

SduTUlJ (Tamias) quadrivittatus, RICHARDSON, Zool. Jour. III, 1828,"519.-IB. FaunaBor. Amer. I, 1829, i84; pl. xvi. 
FISCHER, Synopsis, 1829, 350. 

!lamias quadrivittatus, WAGNER, Suppl. Schreb. III, 1843, 234. 

AliD. & BACH. N. Am. Quad,,I, 1849, 195; pl. xxiv. 

Spermophilus quadrivittatus, F. CuVIER, Suppl. Buffon, I, Mammif. 1831, 340. 

Tamias minimus, BACHMAN, Jour. Acad. Nat. Sc. Phila. VIII, I, 1839, 71.-lB. Townsend's Narrative, 1839,323. 

WAGNER, Wiegmann's Archiv, 1843, ·II, 44. 

SP. Cu.-Tail, with the hairs, nearly or quite as long as the body. A grayish white stripe along the top of the head, with 

branches passing above and below the eye. The stripe bordered above and below by darker ones, and separated behind the 

eye by a dark line. A gray or hoary patch behind the ears. Sides of body deep ferruginous ; back with five about equi

distant dark stripes, nearly black on the posterior part of the body, their intervals forming four grayish white lines of similar 

dimensions to them. Tail when flattened out, ferruginous externally, then black, then ferruginous. Body beneath, dirty 
grayish white. Length, 4 to 5 inches. Hind foot, 1.20 inch. 

A line of grayish white begins above the nostrils, on each side, and runs from the tip of the 
snout along the edge of the head to near the eye. Here it bifurcates, one branch passing above) 
the other below the eye, and wider than at first, extend nearly parallel to each other, the lower 
one to the anterior base of the ear, the upper not so far. 'rhe upper and lower margins of this 
bifurcating line are darker, bordered by rather narrow lines of dark reddish brown, mixed with 
dark brown; the lower extending to the posterior edge of the ear, or in fact beneat,h it, where 
it becomes diffused. The eyelids are black; this color continuous behind with a stripe of dark 
brown, which separates the light stripe, and changing into reddish brown extends up to the 
anterior margin of the ear. The dark stripes bordering the upper light ones are confluent on 
the top of the snout. Top of the head mixed gray, reddish, and brown. 

The concavity of the ear, or its inside, is covered with short reddish hairs; of its convexity, . 
the anterior half, with the inflected portion, is dark brownish black, the posterior, grayish 
white, continuous with a patch of the same half an inch long behind the ear. 

A narrow dark dorsal line begins at the occiput and extends to the root of the tail, widening 
about midway and then contracting towards the end. Another commences on each side of this, 
just back of the gray patch mentioned above, and widening like the dorsal•line, and slightly 
concave to it, extends likewise to the ;root of the tail. The sides of the body are broadly reddish 
brown or fox color, more grayish posteriorly. Anteriorly the upper edge of this color is deeper 
ferruginous, becoming dark brown) nearly black posteriorly. · There are thus five dark stripes 
on the dorsal surface ; the three central ones mixed reddish brown and dark brown on the ante
rior half of body, then becoming nearly pure blackish brown. They are separated by four 
grayish white lines of equal width with the dark ones; anteriorly they are mixed with reddish 
brown, especially the two inner; the outer are nearly pure from above the axillae. The exterior 
surfaces of the limbs are pale rusty; the body beneath is grayish white, with a tinge of rusty. 

'J..'he tail above is mixed, ferruginous and black; beneath, uniform ferruginous; of the hairs 
individually, the extreme base is black, then rusty, black and rusty in nearly ~qual proportions, 
the black increasing, however, towards and at the tip. 

37 L 
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On the fore foot the second toe, with its claw, is longest ; the third, little shorter ; the inner 
next longest, not much exceeding the outer. The thumb is very minute. The three middle 
hinder toes are longest, the central one a little longer than the rest; the others considerably 
shorter, with the claws not reaching to the claws of the rest; the outer longer than the inner. 

(No. 2468.) 
In all the specimens from the Upper Missouri and Yellowstone. rivers1 there is a constant 

difference from the preceding description in the much greater lightness of color. The dark 
stripes have much less black in them, excepting the central one, which is usually more distinct. 
They are also smaller and the tail longer. A specimen from the Black Hills (1908) is inter
mediate in shade between the Yellowstone and the much darker Rocky Mountain specimens, 
especially 2468 from the Sangre del Cristo Pass, a locality very near that of Say's original 
specimen. 

As previously mentioned, the Tamias pallasii of Europe has close relationships to T. quadri
vittatus, although they are readily distinguished on comparison. The former species is 
considerably the larger, in fact, fully twice the size, as shown by the. accompanying table of 
measurements.2 The tail is fuller and more bushy. The dorsai stripes are more distinctly 
black and broader, and have no border of brownish, being immediately in contact with the 
reddish white narrower intervals. There is none of the rusty color of the side seen in 
T. quad1·ivittatus, this being replaced r-by a light brownish yellow. The tail is also much 
lighter colored, the hairs being rusty yellow, tipped with grayish white, and with a broad 
subterminal annulation of black. 

The common chipping squirrel (Tamias striatus) is easily distinguished by the fact that the 
spaces between the two outer dark str~pes are alone whitish; those on each side the dorsal line 
being mixed like the back. The stripes do not reach to the root of the tail ; the hind part of 
the back being dark ferruginous. 

1 '' I first saw this sprightly squirrel at the mouth of the Yellowstone, and encountered it frequently in our passage along 
this river. It is abundant in the Bad Lands, preferring rocky ledges, and living on the leaves and seeds of the common 
sage, (Artemi8iajrigida? and tridentata.) It is occasionally seen about h eaps of flood wood along the river. Its movements 
are much like those of the common ground squirrel, and its note differs only in not being so loud. They never sit and 
chatter, but give two or three chirps as they run along t o their hole."-Dr. F. V. Hayden, in letter, 1855,. 

Tamias pallasii, (measurements.) 

From tip of nose to- Tail to end of- Length of-
Current Locality. 
number. 

Occiput. Tail. Vertebrre. Hairs. Fore foot. Hind foot. 

I Siberia •••• ______ • __ •••• 

-

1971 ------------ 5t ............................ 1. 40 
1463 J" .. do •.••••••••••••••••• 1. 65 6.75 3.30 ----~~~~----~-----~;~----

1. 40 



List of specimens. 

Measurements. 

Catalogue I Corresponding\ Sex .It 
number. No. of skull. age. 

Locality. When 
collected. 

Whence obtained. From tip of nose to- I Tail to end of- I Length of-Original I Nature of spe-
number. cimen. 

Collected by-

Eye. I Ear. IOccip.l T ail. I Verteb. l Hairs. !Fore ft. I Hind· ft. 

--·---1- 1 I I 1--1---. l-l- l-1-l--l--1--l--1-----

1773 

1774 

2470 

2471 

2472 

2473 

1323 

1322 

6491 

2475 

2476 

1908 

1907 

1910 

1919 

2468 

2474 

944 

93• 

1246 

1286 

1287 

.............. ,., .... , Yellowstone river ......... 1 Sept. 3,18561 Lt. G. K. Warren .......... J .......... i Skin .... ~, ..... 1 .... .. 1 ...... 1·1.50 I 3.75 I 3.00 4.00 ....... , Dr. F. V. Hayden ... 

.............. , J J .. ...... do ............. .. .. J Aug.lO, 1856 l ...... do ................... l .......... l ... do .......... 1 ...... 1 ...... 1 ...... 1 ...... 1 ........ 1 ........ 1 ........ 1 1.15 l ...... do - ........ .. 

............ ; .............. do .............. .. ............... Dr. F. V. Hayden .................... In alcohol .... ;, .50 1.07 1.35 4.05 2.95 4.10 .61 

: ................... . ....... do ................. , .................. do .. . ............................. do ........ .. .50 1.1~ 1.30 4 .10 3.10 4.00. .55 

........................... do .. . .. , ......... ...................... do ..................... . ........ . . do : ........ . .55 1.09 1.26 4 .20 3 .00 4.50 .60 

............................ do .................................... do . .. .. .. .. ............... .... ... do ........ .. .50 1.10 1.39 ..... 3 .10 ········ .50 

Mauvaises Terres . ...... .• . 1854 COJ. A. Vaughan,.,. .,,,., j,.,.., ,.,, j Skin 00 ., 00000 loooooolooooooloooooolooooooloo oo oooo l oo.oOoooloooooooo 

1.18 

1.20 

1.21 

1.20 

1.15 Dr. F. V. Hayden .. 

.......... ""'""" ' FortSarpy, Yellowstoneriv,J Aug., 1854 ... l ...... do .................. 1 .......... 1 ... do .~ ........ 1 .. .. .. 1 ...... 1 ...... 1 ...... 1 ........ j ........ j ........ 1 ........ 1 ...... do .......... . 

18002 ... ::·.1 ........ do ............... .. 1854 ...... do .................... ! .......... l,. .do . .......... l .50 1.33 4.00 3.50 4.50 .60 1.17 ...... do ........... 

4.20 3.35 . .... .... .55 1.20 . . ................... 
4.30 3.59 4.40 .50 1.22 ···················· 

.............. 
1 
.... .. 

1 
Month of Judith river, Neb .. \ Aug., 1855. "I Dr. F . V. Hayden ...... , ... 1 .......... , In alcohol. ""I .5011.10 11.34 

.......................... .. do ....................... do . . .... ; .... do ....... .' ...... .... .......... . ... .do . ........... 50 1.10 1.35 

2605 

·············· 
.............. 
............. 

5 .00 3.25 4.50 ........ 1.20 w. S . \Vood ....... 

5.36 2 .90 3.25 ....... 1.15 .. .... do .. 

5.00 3 .25 4.25 . ....... 1.15 ...... do ........... 

J I Black Hills, Neb . .. .... ..... Aug. 3,1856 Lt. F. T .·Bryan .......... .. 198 

J Pole ~reek, Neb .. . ..... ... July 29, 1856 ...... do ................... 173 

Aug. ll, 1856 ...... do ................... 247 

Skin ..... .... . . ...... .. .. 1.50 

... do .................... .. 2.00 

. .. do ...................... 1.50 

295 Skin in alcohol. .. .. .. . .. • .. 1.25 3.25 4.00 ...................... do ........... 

J 
1 

North Platte, Neb .......... 

J ........ do ................. Aug. 21, 1856 ...... do ................... 

Sangre del Cristo Pa~e, ····j""" .... ""\ Capt. KG. Beckwith""" \"" ...... \ Skin ............................ ,5,00 , ......... , ........ , ........ , ........ , .................. .. 

Fmt Stanton, N. M ...... .. .............. Dr. T. c. Henry ........................ do ................................ . ................................ .. ................ .. 

Blue Mountains,. 0. T ...... 1 Oct. 4, 1854 .. 1 Gov. I . I. Stevens ......... 30 l .... do , .......... l ...... l. ..... l ...... l 4.50 1 .. . ... .. 1 4.25 

Oregon, Columbia 1ivcr .... 1 ......... : .. .. 1 Phil. Acad. Nat. Sciences .. ! .......... 1 • • • do .......... 1 ...... 1 .... .. ,., .. ,., ...... , ...... .. 

1.20 I Dr. Suckley ....... 

1.15 J. K. Townsend ... 

Cascade Mountains, lat 44'.1 ............. 1 Lt. R. S . . Williamson ....... 1 .......... 1 In alcohol .. .... 1 ...... 1 ...... 1 ...... 1 ...... 1 ........ 1 ........ 1 ........ 1 ........ 1 Dr. J. S; Newberry. 

2804 Des Chutes Basin ...• ''''' ' \ S. ept., 1S55 .• ,.1 ...... do ................. .. 

Upper des Chutes .......... Aug., 1855 ......... do ................ .. 
Mounted """1""'1"""1"""1"""1""""1"""'1" "'"I"" ""l"""do .......... . 
In alcohol .................................................................... do .......... . 

• lj:eight of ear, .60. 
• Sku111.25 by . 73 

' 'l;'his specimen, though labelled mouth of Columbia river, in all probability was found considerably to the eastward. 

4 Lengtb. of skuU 1.25 inches. 
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TAMIAS DORSALIS. Baird. 

Gila Striped Squirrel. 

Tarnias dorsalis, BAIRD, Pr. Acad. Nat. Sc. Phila. VII, April, 1855, 332. 

SP. CR.-Sides of head with the usual stripes of Tarnias, but very distinct and well defined. Above, hoary mixed with 

rusty and brown ; beneath, dull white. Sides and buttocks dull rusty. A single distinct dorsal dark stripe ; the others 

usually seen in the genus being obsolete, except the exterior light stripe, which is somewhat distinct. Tail, with the 

vertebra; half the length of body; the hairs unusually long; black, and chestnut, largely tipped with white. 

Body about five inches; tail sensibly shorter. Hind foot 1. 25 inches. 

This species is· readily. distinguishable from all others by the single dorsal stripe, the others 
being obsolete. The more bushy tail, with its conspicuous markings of chestnut, black, and 
white, is also highly characteristic of it. 

A more detailed description will be found in the report of the United States Mexican 
Boundary Survey. 

Catalogue 
Number. 

119-20 

List of specimens. 

• 
Corresponding Locality. When col- Whence and how Nature of Collected by-
No. of skull. lect ed. obtained. specimen. 

3151 Fort Webster, Copper Mines 1851 Col. J. D. Graham. Skin. ____ J. H. Clark. 

of theMimbres, New Mexico. 

TAMIAS TOWNSENDII. 

.. Townsend's Striped Squirrel • 

Tarnias townsendii, BACHMAN, Jour. Phila. Acad. Nat. Sc. Phila. VIII, r, 1839, 68.-In. in Townsend's Narmtive, 

1839, 321. 

WAGNER, Wiegmann's Archiv. 1843, rr, 44. 

Aun. & BACH. N. Am. Quad. I, 1849, 159 ; pl. xx. 

Tamias hindsii, GRAY, Annals & Mag. N. H., X, 1842, 264. l-In. Zool. of Sulphur, 1844, 34 ; plate xiii, fig. 1. 

(California.) 

f'arnias cooperii, BAIRD, Pr. Ac. Nat. Sc. Phila. VII, April, 1855, 334. 

SP. CR.-Larger than T. striatus. Tail, with hairs, nearly or quite as long as the body. Sides of head striped. Above 

and on the sides rufous brown, with five dark stripes reaching to the tail, the intervals between which are scarcely or but 

seldom paler than the ground color ; beneath, dull white. Ears dusky brown, hoary posteriorly. Tail bright chestnut 

beneath, margined with ashy white, within which is a band of black. Length 5 to 6 inches. Hind foot 1. 40 to 1. 50. 

Varies in rather paler colors, ash-colored interspaces, and sometimes the back with black hairs interspersed, so as to 
obscure or nearly conceal the dorsal stripes. 

Description of typical specimens from near the mouth of the Columbia river.-In size T. town
sendii exceeds all other species of Tamias in this country. It has the same general characteristics 
as the rest. The ears are moderate and well coated with hairs, but not tufted. The two middle 
:fingers are longest, the inner longer than the outer ; palms naked. On the hind foot, the 
fourth and third toes are longest, and nearly equal ; the second very little shorter; the :fifth, 
or exterior, does not reach the base of the claw of the fourth; the :first bears the same relation 

1 "Rufous brown, with three close black streaks, outer-edged with a white streak. Feet rusty brown. Tail hairs red 
at base, with a black subterminal band. Head and body 5z inches, tail 4V' 
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to the fifth. The whole under surface of the metatarsus is hairy, the sole naked from the 
tubercles. The tail is comparatively long, but shorter than the body. 

The sides of the head exhibit the light stripes of the other species. The ears are dusky brown 
or nearly black, except for the. posterior fourth which is hoary, of a color similar to a patch just 
behind the ears. The general color of the upper parts is of a dark reddish brown mixed with 
a few black hairs. These hairs are dark lead color, except at the tips, which are plain reddish 
brown, without annulation, as far as can be detected. Down the back, from occiput to tail, is a 
well defined stripe of black, on each side of which are two others of less extent. The ground 
color between these stripes is not appreciably lighter. Beneath, the animal is dull ashy or 
brownish white, the line of separation between the colors of the under parts and the sides not 
being distinct. The tail beneath is rather· light chestnut, margined all round with grayish 
white, and with a broad subterminal black border. Examined closely, each hair is black at the 
base, then chestnut, black, and grayish white. On the upper part and sides of the tail the 
basal black increases in extent. 

A specimen from Sho9.Jwater Bay (2469) is smaller, and differs in the brighter reddish of the 
back and sides. There is a faint lightening of the interval between the two outer stripes. 
The colors beneath are clearer and the contiguous tin~s better defined. 

In the variation from the type of coloration, as described for T . townsendii by Bachman, 
observable in certain specimens from Washington Territory, especially Nos. 211 and 212, I 
characterized these as distinct under the name of Tamias cooperi. 1 A much larger series of 

l . The following is the description, as prepared two years ago, with the specimens then before me : 

TAMIAS cooPERI.-Sp. CH.-Tail vertebrre little more than half the length of body. Ears large. A light stripe along the 

side of head, bifurcating at the eye. Anterior portion of body above and sides grizzled gray and brownish, or browniBh ash, 
somewhat like the sides of Mus decumanus; on the middle of side a slight dash of rusty. Three distinct dorsal glossy dark 

brown stripes, with two others less mar)>:ed. 'fhe interv~ls between these light grayish, especially the exterior ones. 

Beneath grayish white, distinct from the color of the sides. Hairs of the tail dark at the roots, then rusty, lhen black and 

tipped with grayish. Size rather larger than Tamias mriatus. 

Body stout; head rather short; ears large; whiskers black, longer than the head. Tail short, scarcely three-fourths the 

length of the body. Feet rather large; thumb rudimentary; two middle fingers of eqnai length; inner a little longer than 

the outer, its claw extending to the base of that of the longest; soles naked. On the hind feet, the first digit or toe is 

small, only half the length of the longest, or fourth ; the third and second are successively very little shorter than the 

fourth; the claw of the fifth, or exterior, reaches the base of the claw, of the latter. The soles appear naked. All the 

claws are.well developed, brown at the base, with light grayish tfp. 

A broad band of pale yellowish extends from the nose to the eye, where it bifurcates, the branches passing above and 

below the eye, (where the color becomes lighter,) and extending to the ear. Edge of eyelids black; a dark brown band from 

the eye to the ear separating the above mentioned light stripes. Above and below the light stripes is a border of dark 

brown and reddish brown mixed. 
The ears are thinly coated with reddish and brown hairs on their concavity; externally they are dark brown; the sxtreme 

margin and about one-fourth posteriorly light gray; below the ear a small patch of hoary ; less than in T. quadriviUatus. 

The sides and anterior portion of the back are grizzled brownish ash mixed with light ferruginous, especially on the 
middle of the body; the exterior surfaces of the limbs are similar. A dark brown, nearly black, dorsal stripe begins on the 

top of the head, and extends to the base of the tail ; on each side of this is a similar stripe, beginning above the shoulders 

and extending nearly as far; these stripes are separated by the equal intervals of dull grayish ash, and similar but clearer 

stripes of the samt.J ash are seen on the outside of the last mentioned dark stripes. There is no well defined stripe of darker 

exterior to these, although the upper edge of the grayish on the sides is dusky, making fainter lines parallel to the others. 

The dorsal stripe is nearly four lines wide in the middle of the back. The under parts are grayish white, the line of demar

cation from the color of the sides being strongly marked. 
The hairs of the tail are dusky at base, then light ferruginous, then black, then tipped with gray. Owing to the predom

inance of black and the gray ti'ps, very little reddish is exhibited above; beneath, however, it is more dililtinct. 

This species is readily distinguished from the Tamias striatus, by the entire absence of the bright ferruginous of this 
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specimens has, however, since convinced me that the differences are perfectly consistent with 
one and the same species. This view Dr. Cooper himself has all along insisted upon. 

The typical condition of the species will then be that of five broad black stripes, with the 
interspaces of about the same width or a little wider, and colored .exactly like the sides and 
shoulders. There is no margin to the black lines different from the rest of the interspaces. 
The color of the body, exclusive of the stripes, varies slightly, being sometimes dull reddish 
brown, grizzled with black, sometimes a bright rusty brownish. 

In the other extreme, the interspaces are lighter than the sides and shoulders, and more or 
less ashy gray ; sometimes it is only the external interspace thus colored, and at others the 
whole four. When not grayish, the rusty brown shade is sometimes lighter than on the sides. 
These lighter specimens are apparently smaller than the dark ones, which seem confined to the 
coast, especially the mouth of the Columbia, the others occurring more in the int~rior. 

The gray striped varieties run sometimes very closely into the characters of Tamias quadri
vittatus, from which, indeed, they are hardly distinguishable, except by the size. They never, 
perhaps, have the external stripe of as pure white as in this last mentioned species ; and the 
size is considerably larger-the hind foot measuring over 1.30 inches from the heel, while in the 
quadrivittatus this measurement is less than 1.20. 

Dr. Cooper suggests that there may be some connexion between the coloration of different 
specimens of this species, and the localities they inhabit ; the dark ones from the mouth of the 
Columbia living in the dense dark forests, while the grayer ones occupy more open regions 
more in the interior. 

There is still another variety of the western striped squirrel, recently obtained by Mr. Samuels 
in the redwoods of California, north of Petaluma, in which, owing to the much darker color of 
the intervals between the stripes) and of the body generally, the stripes themselves are scarcely 
distinguishable. This obscuration is owing partly to the greater admixture of black hairs 
among the brown. There is a strong tinge of rusty brown over the whole under parts, which I 
have not observed in more northern specimens. This variety by the measurements, appears 
even larger than Astoria specimens, and may possibly prove to be distinct. 

There is little necessity of comparing this species with T. striatus. From T. pallasii it differs 
in larger body, thinner tail, less approximation and distinctness of the dark lines, the light 
intervals being larger than the dark lines, instead of narrower, &c. 

species; the broad dark stripes extending to the tail, separated by uniform grayish intervals. From T. quadrivittatus by the 

gray (not ferruginous) tips to the hairs on the tail, as well as absence of clear ferruginous generally. The dorsal stripes are 

broader and darker; the intervals are grayish, not whitish, the anterior three-fourths of the ear is brown, or more than in 

the other. 
The species is stouter than T. striatus, the skull broader and the teeth much larger. T)le small anterior molar (making 

five) is present. 

. Compared with a specimen of T. townsendii from the Columbia River, brought by Mr. Townsend, many differences are 

observable. Thus, in T. townsendii the ground color of the upper parts and sides is of a nearly uniform dusky yellowish brown, 

with five well defined black or dark brown stripes on the back; the intervals between these lines are uniform with the rest of 

the back; the under parts are ash gray, shading gradually into the color of the sides through dusky. The claws of the 

outer toe on fore foot does not reach to the baEe of that on the next, as in T. cooperi; the chestnut at the base of the caudal 

hairs is darker. The size is considerably larger and the tail longer in proportion. In T. cooperi the light intervals between 

the lines are grayer than the ground color and the exterior pale ash. The under surfaces are nearly white, and th~ 

line of demarcation from the sides very distinct. There is none of the general dusky yellowish brown tint of T. townsendii. 

Two specimens of this species were procured on the west side of the Cascade range of mountains, in Washington Territory, 

by Dr. J . G. Cooper. 
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1954 

1955 
2414 

2415 

2416 
2417 
2418 
2419 
2420 
2421 
2422 

22264 I 0 Cape Flattery, Washington Ter .................. Lieut. W. P. Trowbridge, U.S. A ....... Mounted .............................................. · ....... • · ... • ·• .... · ............ • 
· ........... do ............ do .................................... do ............ do ............... In alcohol..... .65 1.35 1.60 5,30 4.70 5.50 .80 1.45 ......................... . 

........ , ...... Shoalwater Bay, Wash. Ter ...... , .............. Governor I. I. Stevens........... 18 Skin ............................ 5.50 ......................... Dr. J. G. Cooper ........ . 

c!J Astoria, eregon Territory ....... Aug. 23,1855 Dr. J, G. Cooper ......................... do ................................................ : ................................... .. 

.... ''"· ............ do ............ do ............................ Philadelphia A. N. Sc .................. Mounted ................. . ...... 6,50' 4.25 5.25 ...... 1.40 J, K. Townsend ........ .. 

....... ..... ..... do ............ do ............................ Lieut.W.P.Trowbridge,U.S.A ........ Skin ... . ........................ 6 ,50• 4.00 5.00 ...... 1.25 ........................ .. 

.............. Cascade M.ountains, lat. 45• ...... . ............. . ........ do ........... .. do . ................ do .............................. 6.80' 4,30 5.30 ...... 1.36 ........................ .. 
1183 ............ do ............ do ............ July, 1853 ...... Governor I. I. Stevens ................... do ................. , ...... ...... ...... ..... . ...... ..... . .... Dr. J. G. Cooper ....... .. 

l184 ...... Vancouver, Oregon Territory ........... do ................ do .......... do ................... do............ ...... ...... ...... ...... ...... ...... ...... ..... .. ...... do .............. .. 
1174 ...... Steilacoom, Washington Ter., .... July 20, 1853 .... : ... do .......... do ................... do ............................. 6.00 . ..... 4.00 .................... do ............... . 

.................... do ............ do ............................ Dr. Geo. Buckley, U.S. A........ 12 .. do ..................................................... .............................. .. 

.............. ...... . do .... ....... do ................................... do .......... do .................. .. do ......................................... ,, ........................................ .. 

8 :::::::::::::::::::::::::::::::::: -~~~~·d:~~::::: -~-r:.~·-~~0~~-~~:~::::::::::::::::: ::::: : :::::::::::::::: ::::: . :::::: :::::: :::::: :.::::: :::::: :::::. ::::.: :::::::::::::::::::::::::: 

c!J · ...... do ............ do ............ March, 1856 .... Dr. G. Suckley, U.S. A......... . 81 .. do ....... ; ........................ · .................................................... .. 
c!; ...... do ............ do .. ................ do ................ do........................ 80 .. do ..................................................................................... . 

........ , ............ do ............ do........ .. .. April 20, 1856 ........ do.. .. .. .. .. . .. . .. .. .. .. . 91 .. do.. .. .. .. .. .. .. .. .. .. • .. • .. . .. • .. .... • .. • ...... • · · .. •" " ........ • ................ •" .. 
c!J ...... do ............ do........ .. .. April 16, 1856 ........ do.. .. .. .. .. • .. .. .. .. .. • .. 83 .. do.. .. • .. .. .. .. .. .. .. • .. . .. .. .. .. .. .. .. .. .. · .. .. . .. • .. • .. · .. · ................... • .. " .. 

........ , ............ do .... ~ ...... . do ............ March,1856 ............ do ........................ 82 .. do ................................................ ' ............ ; ......................... . 

Q ...... do .. ; ........ do ............ 1856 ................... do ............................. In alcohol. .. .. 
Q ...... do ............ do ............ 1856 ................... do ................. ; ................ do ... : .... .. 

8 :::::::::::::::::::::::::::::::::. ~~~: :::::::::: :::::::::::::::::::::::::::: ·::::: :::::: ::::::::::::.::: 
Q ..... do ........ .. .. do ..... :"""' 1856 ................... do .................................. do ........ .. 
Q ...... do ............ do ............ 1856 ................... do .................................. do ......... . 

Q ...... do ............ do ............ 1856 .................. do ................................. do ........ .. 
Q ...... do ............ do ............ 1856 ................... do .................................. do ........ .. 
c!J ...... do ............ do ............ 1856 ................... do .................................. do . ....... .. 

.70 1.30 1.60 5.30 4.00 

,70 1.30 1.60 5.20 4.11 4.90 

.70 1.35 1.60 5.40 4.30 5.00 

,50 1.35 1.60 5,00 4.2o 4.90 

,65 1.35 1.60 5.30 ...... ...... 
.60 1.30 1.50 5.10 4.20 4. 70 

,70 1.30 1.55 5.10 ...... . ..... 
.65 1.30 1.60 5.20 4.20 5.00 

.60 l.SO 1.50 4.50 3 .85 4.70 

. 70 1.50 .......................... 
,70 1.30 ················ ········· 
.90 1.40 ·························· 
.so 1.35 ·························· 
.so 1.35 ·························· 
.80 1.40 ··························· 
.80 1.40 ··························· 
.50 1.40 ·························· 
.80 1.30 ·························· 

· ···· · 1•••••·1••••······················ 
?838• \"' .' •...•••••• Fort Reading, California ......... . July 30,1855 Dr. J. F. Hammond, U.S. A ............ Skin ...... ""1"""1'"'"1"""1"'"'1"""1""" ?1582 2418 c!J Redwoods, Sonoma county, Cal ................... E. Samuels .............................. do ....................... 1.80 5 .25 4.08 5.16 

?2477 .................... do ............ do ......... ;, ............... . .. ,, .... do .. ........................... In alcohol. ... ,73 1.52 1.80 5.60 4.60 5.40 

f 24093 ............ do .......... .. do ................................... . do ............................... Skull. ................................ : ......... .. 

•••••• l ••••••l•••••••••••••••••••••••••• 

.82 [1.50 ! ....................... .. 

·························· 

1 Probably stretched, 

2 Measurements taken before skinning. 

3 S)<ull measures 1.61 by .90 inches. 
4 Skull measures 1.46 by .86 inches. 
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SPERMOPHIL US, Cuvier. 

Spermophilus, F. CuviER, Mem. Mus. VI, 1822, ~93. 
Aun. & BAcH. N . Am. Quad. I, 1849, 76. 

Spermatophilus, WAGLER, Syst. Amph. 1830. 
Citillus, LICHTENSTEIN. 

With the general characters of .!lrctomyina. Cheek pouches well developed. Pupils oblong (? ). No claw to the thumb, or 

else very small. 
Body more slender than in .!lrctomys; more or less like the squirrels. Ears variable, well developed or quite diminutive, or 

apparently wanting. External outline of upper molars gently curved; the inner nearly straight and very slightly diverging 

anteriorly; the anterior and posterior extremities of the line equi-distant. The upper outline of the skull is gently curved; not 

depressed and plane, as in .!lrctomys; the cranium, too, is narrower and more convex above, and the zygomatic arches less 

divergent. • 
The outer toe of the fore foot scarcely reaches to the middle of the sole, (without the nail,) the tip of the outer claw of fore 

and hind feet does not reach the base of the one adjacent to it. The hairs on the sides of the tail are longer than those above 

and below. 

The genus Spermophilus, as above defined, is a very extensive one, and embraces quite a 
number of subdivisions. Brandt, in the paper above referred to, (page 241,) not improperly 
divides Spermophilus into two sub-genera, Oolobotis and Otospermophilus. The first includes all 
the European species, and resembles most closely the true marmots; the lattr,r coming nearest 
to the squirrels, in particular to Tamias. Erecting the prairie dogs into a distinct genus would 
leave the typical Spermophili-species with very short tails and ears and naked soles-entirely 
Old World, such as S. fulvus, ?'ufescens, erythrogenys, mugosaricus, and musicus, inhabitants 
chiefly of the Ural Mountains. The Oitilli, or species with short tails, distinct ears and soles, 
hairy on the heel and behind the base of the toes, includeS. citillus and guttatus in Europe, and 
possibly S. townsendii, in America; an intermediate group, consisting of species with tails 
longer than either of the above, embrace~ two species, S. parryi, Rich., and S. eversmanni, 
Brandt; of these the former is abundant in Kamtschatka and the islands of Kadjac and 
Arikamtchitchi, and is likewise found in Arctic America, whence it was first described. If the 
same species be really found in both continents it will be the only instance known of a Rodent 
indigenous to the Old World and the New, excepting, perhaps, the muskrat, Fiber zibethicus, 
which by some authors is stated to occur abundantly in northeastern Asia, although this is 
strongly contested by others. 

The great body of North American spermophiles again belong to Brandt's section Otosper
mophilus, with moderate or very distinct ears; tail resembling that of the squirrels, and, in 
fact, only distinguishable externally by the cheek pouches. None of the otospermophiles are 
found in the Old World, and this fact, in connexion with the other differences, is quite suffi
cient, in my mind, to warrant the permanent establishment of Dr. Brandt's genus. 

The characteristics of the subdivisions of Spermophilus, as given by Brandt, are as follows: 
1. CoLOBOTrs, Brandt.-First upper molar one-half or less than one-half the size of the 

second; sub-trilobed or quadrilobed and with the edge compressed, transverse, sub·oblique, 
tolerably broad, truncate. Second, third, and fourth upper molars with the crowns cuneate
triangular, compressed on the inner face, considerably narrowed and acuminate. Central 
ridges sub-equal in length, tolerably elevated, parallel on the outer margin of the crown, on 
the inner, however, approximating at a more or less acute angle. Ears truncate or sub4run-



cate-very short, sometimes almost :marginiform. 
of the toes to the heel, or hairy only at the heel. 
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Soles naked or hairy from behind th~ base 

The sub-genus, as thus characterized, is divided by Brandt as follo>ys: 
Division A.-Soles in the adult entirely naked, with stiffish hairs on the sides of the heel only, 

margined and partly concealed bythese incumbent hairs. Ears submarginiform truncate. 
Tail moderate or short, aboutequal .to the hind foot. 

Species.-S. fulvus, rufescens, erythrogenys, brevicauda, mugosaricus, musicus. 
No species of this type are found in America. 

Division B.-Soles in the adult :more or less largely pilose~ · Ears very short, but much wider 
than in the preceding section. 'rail elongated, two or three times longer than the hind foot, 
and, with the hair, about half the length of the body. 

'fhe species of this division, as already stated, areS. parryi andS. eversmannii. 
Division 0.-Soles in the ad:ult hairy, both behi11d the toes and on the heel. Ears short, but 

distinctly margined. Tail moderate or sub-moderate, one~fourth to one~third the length of the 
body. 

The species areS. guttatus, S. citillus, and probably S. townsendii. 
In reference to the pilose conditio11 of the soles, Brandt remarks, that it is necessary to have 

adult specimens, a~ the soles may be distinctly hairy in the young and perfectly smooth in 
adults of the same species. 

2. 0TOSPERMOPHILUS, Brandt.-'rhe first upper molar about one-third lells than the second ; 
conical acuminate, behind truncated a little obliquely and indented by a slight fossa. Crowns 
of the second, third, and fourth molar~:~ nearly rhomboidal, slightly narrowed on the inner face, 
sub-semilunar, and rounded. Triturating surface with the central ridges slightly elevated, 
sub-parallel, unequal in length, anterior one longest, posterior indented in the inner limb. 
Ears moderate or sub-moderate, about one-third the length of the head. Tail elongated. Soles 
pilose behind the toes. This section is entirely American. 

In regard to the :pilose condition of the soles, I find that the vari:=ttion in the same species is 
not as much with age as mentioned by Brandt, as with season, and that any characters based 
on this feature are likely to bll very uncertain. Throughout the eared spermophiles, the sole 
is almost invariably naked from the heel in summer, and coated with hairs nearlyto the bases 
of the toes in winter. A few species of the other American species have a small taft of hair 
on the soles the year round, but the amount of this varies with the season in all. The same 
thing takes place in all the North American squirrels. 

The following syno-psis may serve to facilitate the determination of the North American 
spermophiles: 

A.-OToSPE!;tMOPH!LUS, Brandt. 

Ears prominent, as much so as in many squirrels or Tamias. Tail squirrel-like, half as l9ng 
as the body, or longer; sometimes quite full and bushy. Thumb armed with a flat nail only, 
not a claw. Soles naked in summer; densely covered with short, close, velvety hairs in winter. 

1st. Tail (including the hairs) more than half the length of the body (about two-thirds). 

1. Body finely mottled above. A· broad hoary white patch on the sides of 
neck and shoulders, the upper edge extending back in a narrow line for 
a short distance on the sides. Interval between these patches mottled 
like the hinder part of the back ........................................ ; .. ••, .. · ·· ··· beecheyi, 

39 L 
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2. Similar to the preceding. The interval between the hoary patches dark 
brown, nearly black .................................................................... . 

3. Above, finely-grizzled gray and black. Anterior half of the body of a 
pure hoary gray cast ; posterior half with a strong wash of yellowish, in 
marked contrast ................................................... , .................... .. 

4. Color entirely black ....................................................................... . 

2d. Tail about half the length of the body. 

5. On each side of the back two black lines, separated by a white one of about 
equal diameter. Middle of back finely grizzled, without any line ......... 

B.-CoLOBOTIS, Brandt. 

Ears apparently wanting, or with the auricle very slightly developed. Tail 
either vety short or half as long as the body, or a little longer; narrow and 
slender. Soles usually more or less pilose throughout the year. Thumb 
armed with a distinct sharp claw, (not a nail,) though sometimes quite small. 

1st. Ears rather short, but with a small, pointed, and perfectly distinct 
auricle. Tail half as long as the body. Soles pilose in summer. 

douglasii. 

grammurus. 
couchii. 

lateralis. 

6. A distinct white stripe on each side, without any margin of black........... harrisii. 
7. Mottled yellowish gray and brown. Head pure gray, without any tinge 

of yellowish . . . . . . . . .. . . . . . . . .. . . . . .. . .. . . . . .. . .. . . . .. . . .. . . . . .. . .. . .. . .. .. . • .. . .. . .. .. . . .. franklinii. 

2d. Ears very short, apparently wanting, in the dried skin. Tail variable 
in size and length of hair. 

8. Tail very long, nearly equal to the body, exclusive of the head; cylindrical. 
Color yellowish brown, finely pointed with black. No blotches or spots... tereticaudus. 

9. Tail about two-thirds the length of head and body; flattened; well haired, 
though narrow. Above, with continuous lines of yellowish, alternating 
closely with lines of spots of the same color ....................................... tridecem-lineatus. 

10. Tail as in the preceding. Above, olivaceous brown, with lines of very 
distinct light spots only, these arranged in regular series ................... .. mexican us. 

11. Tail somewhat as in preceding. Above, yellowish chestnut, with nume-
rous more obsolete light blotches, not distinctly arranged in series, most 
conspicuous on the posterior portion of the back ................................ . spilosoma. 

12. Tail rather full; nearly half as long as the body. Above, with crowded 
indistinct subquadrate light spots. Top of the head chestnut .............. . parryi. 

13. Tail narrower; one-third the body. Body uniform yellowish brown, with-
out any spots, blotches, or stripes whatever ...................................... . richardsonii. 

14. Tail very slender; cylindrical; length one-fourth the body. Above, with 
numerous crowded obsolete, light, rounded spots or blotches ............... . townsendii. 



RODENT1A-8CIURINAE-SPERMOPHUUS , BEEOHEYI. 

SPERMOPHILUS BEECHEYI. 

California Ground Squirrel. 

.Arctomy3 (Sptrmophilus) beecheyi, RicHARDSON, Fauna Boreali-Americana I, 1829, 170; plate xii, B . 

.Arctomys beecheyi, WAGNER, in Schreber, Saugt. IV; plate ccx, E. (Interpolated. No text.) 
Spermophilus beecheyi, F. CuviER, Suppl. Buffon, I, Mamm. 1831, 331. 

BAIRD, Pr. A. N. Sc. Phil. VII, 1855, 334. 
Otospmnophilua beecheyi, BRANDT, Bull. Phy. Math. Acad. St. Petersb. II, 1844, 379. 

? Sciurua (Macr=) califarni=, LEssoN, Desc. des Mammif. et d'Ois. 1847, 143. 
? ? Sciurua bottae, LIISSON, Cent. Zool. 1830, 221; plate lxxvi. 
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SP. CH.-Size of _ the cat squirrel, S. cinereu8. Ears large, prominent. Tail more than two-thirds as long as the body. 
Above, mixed black, yellowish brown, and brown in indistinct mottlings ; beneath, pale yellowish brown. Sides of head 
and neck, hoary yellowish, more or less lined with black, a more distinct stripe of the same, from behind the ears on each 
side, extending abcve the shoulders to the middle of the body. Ears black on their inner face. Dorsal space between the 
stripes scarcely darker than the rest of the back. Length, 9 to 11 inches; tail, with hairs, 7 to 9. Hind feet, 2 to 2. 30 inches. 

Size about that of the Sciurus carolinensis, or a little larger. Body rather slender. Head 
acute. Ears prominent, acute, covered on both sides with flattened hairs, those on the superior 
extremity projecting nearly a quarter of an inch in a scant flattened brush. Whiskers as long 
as the head. Tail nearly as long as the body in some specimens, shorter in others, flattened 
and well clothed with hairs, although not bushy, except on the under side, where they are very 
sparse. The claws are all black, lighter at tip ; the under surface of the soles sparsely haired. 
The first finger, or thumb, is rudimentary, with a blunt nail ; the third, longest ; the second 
and fourth nearly equal. Qn the hind feet the three central toes are nearly equal and longest, 
the outer longer than the inner. 

The fur generally is coarse, thin, stiff and short. The prevailing tint of the upper parts and 
sides of the body is a mixed black and light yellowish brown (with some darker. brown); on 
the top of the head the latter tint predominates. The sid~s of the head and neck, the eyelids, 
and a patch or stripe extending on each side from behind the ear to about the middle of the 
body are of a yellowish hoary, not uniform. The exterior face and posterior edges of the ears 
are pale yellowish brown ; the inner . face with the projecting hairs are black. The under and 
inner parts are uniform pale brownish yellow. On the back the hoary patches are distinctly 
separated by the prevailing tint of the upper surfaces in a stripe about on~third of an inch 
broad at first, then rapidly widening, but throughout like the hind part of the back in color. 
The hairs are everywhere dark brown at the base for most of their length above, about half of 
it beneath, where there is a slight tinge oflead color. The terminal portion of the dorsal hairs 
is of the light yellowish brown, as described, with a short black tip. The mottling is produced 
by the varying exhibition of the two colors. Viewed from beneath, the tail exhibits on each 
side (when stretched out) a ground color of- a yellowish brown, similar to the lighter shades on 
the back, and three black lines, the outer one broadest and subte.rminal, On the upper surface 
of the tail these colors are more blended together. 

Measurement of skulls. 

Number. Locality Length. Width. 

2184 Gila river--- __ --.----- ____ --- 2.21 1. 31 

936 California------·------------- 2.31 1. 51 

1598 Fort Tejqn- ------------------ 2.15 1. 28 

--
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A young specimen from Fort Reading is rather darker than usual on the back, and may 
possibly belong to S. douglassii. On account of the locality) however, I have entered it among 
the present species. 

The reception of many additional specimens, since the preceding description was written, 
substantiate the permanence of character as given above in the California animal, and as dis
tinguished from the S. douglassii. These vary in the amount of hoary on the shoulders, but 
in none is the back darker than the ground color, and unbroken by mottling. The soles vary 
from entirely naked in summer skins, except immediately at the heel, to densely hairy to the 
tubercles in winter ones. Only in the latitude of San Diego do the soles appear to remain nearly 
naked throughout the year. 

This species was not recognized by Audubon and Bachman as any thing more than a variety 
of Spermophilus douglassii. Even should this be the case, its name must take precedence of the 
last named species, on account of having been published first in the pages of the Fauna 
Boreali-Americana. 

This is the animal so well known in California, under the name of ground squirrel, as 
causing so much damage to the farmer by the depredations it commits on grain fields and, in 
fact, almost every agricultural product, as well as by the disturbanc~s of the soil by its excava
tions. 

List of specimens. 

~ 

Measurements. "' ,Q 

~ F rom tip of nose to- T ail to d "' 
When Whence and how 

.<> 
Nature of end of- "" ~ Colleeted by-s :a collected. obtained. " specimen . "' .:· ..... ..... 

Cl 0 0 

.: .,;. .ci 

j 
.:; -" ... ' ~ .. ,; 

~ '8 :a " ·~ ·c ,., 
" "' " 0 .. .. 0 ... > ~ tz:' 

s 
..: " "' .: 
.c s bDd 

Locality. " ·= ,; ,; .: 
-g "' .. 

"' .. 
" 0'-

"" "" 51- 0 0 " 3 "' "' t: .. .. 0 "' 0 0 "' --------------- -------------- ---,--- -----
.•• ••• ?2184 ... . Gila river •• •••••..••••.•••.••• . Dr.Antisell .... .. . . . . .. Skull .. .. .. . ...... . ... ; •••••..• •.•• .' • . . •. , ........ . ... . ........ . 

493 •••••••••. San Diego., Cal . . .............. .. Lt. Trowbridge •.• • •••• Skin . . .................... .. 5.75 ,7.002.08 . .• . A. Cassidy ...... . 
1597 ••••• . •... •• • ••.. do •..• ••••. •••• •• •••• ••• • Dr. J . F . Hammond . .. .. do ... . ·•. •••• • .• • ... .. 11.25 .. .. 8.00 2. 10 •. . .••• ;· ••. •••• • •••••• 

1598 Q •...... do ......... Dec. 29, 1855 ••• •••• do . ••••• ••••••• •... do . •• ••.• .•• •••• ••• • •••• •••• 5. 126.50 1.93 · . . . . ... .... . .. ..... .. . 

1599 •• ••• . (J ..... .. do ... . ... . . .. .... do . ....... .... . do ..... ... ......... do •••• •.•• ••• •• •• •••• • 11.50 •••• 7.50 . . .. .... .... ... . . .. .. .... . 

1600 .. ... . Q .... .. . do . •••• •• •• Dec. 28,1855 ....... do . ..... . ... . . ... .. do ....... . . .... . .... .. .. .. .. 5.50 6 .752.10 ..... .. .............. . 
468 7599 •••. TejonValley,Cal .. . . . .......... Lt.R. S.Williamson B Mounted ......... . .... . .. . ... 7.25 8.622.10

1 

.. . . ' Dr. Heermann ••• 

467 1398 ••..••••••• do . . ............ . ........... .... do . ... . ..... . A •• do . ••• •.•••••••••• ; ... .. .. . . 5.25 •••• 2.01 ........... do ..... .... . 

469 ........ . .... . .. do .............................. . do .•...••••• . •• •• •. do ..•.• . .•• • •••.• •••••• •• ••• 7.008.752.15 ••• . ••••• • • do ........ . 
470 •••• • . ••• . ••••• • • do .• ••• ••• •• •• • • •• •• ••• • •••• ••. do .••• ••.•• •. •.•• •• do ...... .......... . . . 10. 758. 129.752.30 .83 ..... .. dli ........ . 

494 ., •••. • ,. . Monterey, Cal ...... . .... . .. ... Lt.W. P. Trowbridge • . • • Skin •••••••.••• . •••• •••• •••. 6. 75 8.00 2,06 ... . ..... .............. . 

1181 ••••••.• •. Santa Clara, Cal. •• •••••••.•.•. Dr. J . G. Cooper .• • ••.•. . do .. .... .. . . . . .. .. . ... 10. 00 ... . 7.0!i 2.10 ... . ......... . . . ... .. . 

2384 ••• ; .. ...... . .. .. do . .......................... .. do .. . ... .. . .. ... . .. do . . .. . .. . .... . ..... . . . . .... 4.625.872.05 . . . ..... . . . . .... . ....... . 

608 . .. . ... . .. san Francisco . . . . . ... . .. . .. . . . R. D. Cutts • ••• ••. ••.. . • do .. ............. .. ........ 6 .107.402.10 .. . . . ..... . . ....... .. . 

606 •. . •••• ••••• •• ••. do . •• •• ••• • •• •• •• ••••• • •. •••• • .. do . •••••••••••••• •. do .. ••• • ..•••• •• ••• ••• •• •••. 5 .307.002.34 .. ...... ...... . .. . .' • •• 
433 •••••••••. California .................... . Philada. A. N. S . •• •••. Mounted ............. .. ...... 5.87 7.502.38 . .... Col. G. A •. McCBII. 

?865 0 FortReading, Cal. • •• •••••• • •• • . Dr. J.F.Hammond . ••• • Skin •••.•••••••••••• •••••••• 3.754.38 1.65 ... . .. . ....... . ...... . 

?2492 • • • • • • o .•. •. .. do ............. . .. .. .... .. . . . . .. do........... . •• • In ale. • . .88!1: 75 2.15 6.30 4.08 •••. 2.00 ... .................. . 



SPERMOPHILUS DO'O"GLASSil; 

Columbia Ground Squirrel. 

ArctmnysSpermophil;w dW{Jlassii, RICH. F . B. -A. I, 1829, 172. 

Spermophilus douglassii, F. CuVJER, Suppl. Buff. Ii Mamm. 1831; 333, 

WAGNER, Suppl. Schrel;>; III, 1843, 247. 

Spermophilm dWfJlassii, AUD. and BACH. N. Am. Quad. I 1 18491 873 i pl. xlix. 

Oto:pmnrphilus douglassii, BRANDT, Bull. Phys. Math. Acad. St. Pet. II, 1844, 380. 
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SP. CR.-Similar in most all respects to S. beecheyi, but with the space on the nape a:D.d back, between the light colored 
more lateral patches, of a uniform dark brown, nearly bia<ik; 

A sphermophile from the. Columbia river differs from the S. beecheyi, as described from 
California, in some important points, the comparison being with six specimens from the latter 
locality. The tail is shorter and much less bushy, the baits being laid quite close d_own, as in 
the small spermophi~es, instead of approximating to the bushy form of the squirrels. The 
under side of the tail is more densely haired, It is more hoary above and'helow, and the hairs 
show conspicuously only a distinct ring of black near the bil.se and the haary tip; the interme
diate dark rings being very faint. The hoary marks oii the sides of the neGk and shoulders 
show much more gray than the other species; while the stripe between, instead of being nearly 
uniform in tint with the posteriot portion of the back, is darker than this anterioi'ly, and in 
its wider posteribr half is uniformly and conspicuously brownish black without any mottling. 
The hoary patch likewise extends more broadlypesteriorly, coveting a wide space, insteli.d of 
being reduced to a narrow line hehi?d the shoulder. The patch on the inner f!i:ce of the ear is 
more restricted. The feet and claws appear longer in proportion. 

Additional specimens received from· Oregon, since the preceding description was prepared, 
substantiate the c}laraeters assigned as distinguishing a northern species; The tails of"thEise, 
however, are less compressed, ·and more like those of 8. beecheyi; though apparently less a;mple. 
The ears do not appear so black. The soles vary from being entirely naked e:tcept on the heel 
in summer, to densely hairy to near the digital tubercles in winter; 

List of specimens. 
,;, ~· ' .. . , .. , , ... , ;-~··-> ' ... 

Locality. 

~ 0 .., ;.: 
13 ... = ~-=a .; 
" .. ., ""' .. = O U> 

"" .. o. .... 
0 :s·o "' o; .. 
:;; ~ "' ., 
0 0 - 17.1 
------1------- ---1:---:------- --------- ------· ----

·.. ' , ~, 

)'ail to ehd of- 0 . • Skull . . <::: . . .. ... : ' "" .. , . '!'='' j.-'-'~'+'-"""'-'"'-

Verteb. Hliiri!. l~ 'l.erigth. Width • 

1005 <I 
999 Q 
90 ...... ...... 

755 1881 ....... 

F'ortDalles, O. T •••••. Jaii.iu;1855 :rir.G~ Siicliiley;tr: S.A. 39 Skin .. . . 12.01>• 8.25i 9.50' 2.00 •. .. ••. . .••.•••• 
•. •••••• do •••••••••••••• April7,1855 ........... ao-. ............ 52 •. •• do;. ; 10.511' 7.25' 9.25' •••• ; ; •••••••••• •.•••• 
Columbia river......... •••••• ••. ••• Pbila. A. N. Sc .......... -••• • Mounted . ••••••• . ••••·•••• •••••..••• • .•••••••.• ;-• •••• 
:Near Cohuhbia rli>~r • •.•••• •••• • ••• . ·nr; J . Evan!! •• ;-. . ...... • •• ... Skin.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2A7. 1'.51 

ll80 ······· ...... Klamath lake, 0. T •••• :.-.•'•• • •••••, Lieut.:lt. S';·Williamscih·; ··•··•· .••. do·;,.; •• ; .• ;·;; 6 25 S·;OO· .-. , .•. ,; , ;;•;•:N.·> '•··'·'·•···· 
u.s.A. 

' Measured-before sllilining. 
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SPERMOPHILUS GRAMMURUS. 

Line-tailed Squirrel. 

Sdu1'1.lS grammu1'1.lS, SAY, Long's Expecl. R. ,Mts. II, 1823, 72. 
HARLAN, F . Am. 1825, 182. 

GRIFFITH, Cuv. V, 1827, 255. 

FisCHER, Synopsis, 1829, 350. 

Spermophilus grammuru&, BACHMAN, Charles. Mag. N. H. III, 1839, 390. 

WAGNER, Suppl. Schreb. III, 1843, 253. 

BAIRD, Pr. A. N. Sc. Phila. VII, 1855, 334. 

SP. Cn.-Body thick, clumsy; about the size of Sciu1'1.lS cinerew; vertebrre of tail about three-fifths of length of the body. 

Ears broad and high . Palms and soles entirely smooth. General color above gray, produced by a mixture of black and white, 

purest across the shoulders; rather less so on the sides; posterior half of the upper portion of the back, having the white 

replaced by pale yellowish brown.. Tail grayish white, with three black lines on each side. Body about 12 inches ; tail 

with hairs 9. Hind feet 2.25. 

Body thick and clumsy, about the size and proportions of Sciurus c·inereus. Tail not three
fourths the length of body. Head broad. Ears prominent, broad and high, covered with short 
hairs on both sides, scattered hairs of greater length projecting abov~ the margin. Limbs and 
feet rather short. Thumb rudimentary ; third :finger longest ; second a. little shorter than 
fourth. Claw of the :fifth reaching to base of the claw of fourth. Fourth toe longest; third 
and second slightly shorter; claw of :first reaches to end of toe (without claw) of :fifth. Nails 
all black, moderately curved. Palms and soles entirely naked. Tail rather long, well clothed 
with stiff long hair, more sparsely on the under surface; hair everywhere · stiff, th.ough 
moderately long. 

The anterior half of the body, above and on the sides, is of a rather pure black and white 
mixed, the subterminal portion being grayish white; the basal and termin~l black. The basal 
fur above is black, laterally it is of a bluish ash. On the posterior half of the body the white 
is replaced by pale yellowish brown, and the black by a dark brown. On the sides the colors 
are purer, the hairs becoming lighter at the base in passing down the sides and to the root of 
the tail. 

The under parts are of a pale fulvous white, changing into pale brownish yellow anteriorly, 
posteriorly, and on the inner faces of the limbs, the hairs being everywhere brown at the base, 
except on the last mentioned region. The top and sides of the head are grayish white and black, 
mixed, the latter predominating. The eyelids are white; the exterior surface of the ear is 
brownish yellow, as is the posterior border of the inner surface; the remainder is dark brown. 

The tail is white and black, the former predominating and constituting rather a broad border 
all round ; there are three distinct rings of black, the outer and sub-terminal one broadest. In 
some specimens the white appears more or less soiled. 

Specimens collected at the Copper Mines by Mr. Clark, of the United States and: M~xican 
Boundary Survey, are larger, (body 13 inches,) but in an imperfect pelage. In these there are a 
strong tinge of chestnut about the jaw and the edges of the feet. 

A specimen (No. 89) from" the Columbia River, Oregon," collected by Mr. J. K. Townsend, 
agrees with the above in every respect, and is probably referred to by And. & Bach. as the 
female Spermophilus douglassi, in which the hoary stripes are obsolete. The distinctions from 
S. douglassi and S. beecheyi are well marked, consisting in the much larger and heavier body, 
shorter tail, shorter inner toe, more curved nails, smooth soles, and general arra.ngement of 
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color. This specimen was probably collected in the South Pass, however, as there is no evidence 
of the existence of the species west of' the Rocky Mountains, and it is well known thaf Town- . 
send's specimens were not all labelled with critical accuracy. 

The species was first described by Say, in Long's Narrative, from a specimen taken in July 
on Purgatory Creek, a tributary of the Arkansas, near Bent's Fort, about latitude 3'1° 32', longi
tude 103° 30'. It has not been since known until its re-drscovery by recent government expedi
tions, for which reason no mention is made of it by Audubon & Bachman. 

Loclility. When col
lected. 

------------1---
519 1653 0 Llano Estacado? Wes-

List ·of specimens. 

Whence obtained. Nature of 
specimen. 

------------

] 
s 
~ 
0 z 

--

Measurements. 

....; .... '?., ~ .s 0 0 Collected by-..,. 
"' " .,.., 
" !! " c i "5 " ~ ~ 0 h 0 ·-

~~ ~.2 "' .=§ :;ft 
~ ... ... 

E-< E-< m til ---------------
tern Texas........... .. • .. .. .. • Capt. J. Pope, U. S . A.... Skin .......... .. ........................... , ................. . 

2638 ......... . Fortl!!tanton ................. .. . Dr.T.C.Henry,U. S.A .................................................. .. ............ .. 
125 llll .... Ft.Webster,Coppermines .......... Col. J.D. Graham .................. 13.00 7.87 8. 75 2.30 2.50 1.57 J. H. Clark .... .. 
126 ll12 ••• . (N. M.) ........ . ......... .. ............ do ...... .. ... .. .................... . .. ............. 2.52 1.65 ... ... do .. ... . . . .. . 
495 ... . ... . ... .. . . . do . .. • .. • .. .. .. • .. .. .... • Dr. T. C. Henry, U.S. A.. .. .. .. .. .. 10.50 6.00 ..... . ....................... ., ........ .. 
496 . ............ . . .... do ............... . ... . ........... do ........ .... .................... 6.25 .8.40 2.10 ............................. . 
497 .......... New Mexico ..................... Dr. T. H. Webb ........................ . ............................................. .. 

1046? 2215 .... LosNogal'es,Sonora ... June,1855 Maj.W.H.Emory,U.S.A. Mounted ....... 8.00 9.50 2.20· 2.51 1.59 Dr.C.B.Kennerly. 

SPERMOPHILUS COUCHII, Baird. 

Black Ground Squirrel. 

Spermophilus cauchii, BAIRD, Pr. A. N. Sc. Phila. April, 1855, 332. 

SP. CH.-Ears prominent; tail cylindrical, full, about two-thirds the length of the body. Color entirely of a. glossy 
black. Length of body, 10 inches; tail, 6f; hind foot, 2 inches. 

This species is ~early the size of the black squirrel of Ohio, which it also greatly resem
bles in color. Its form is much like t}lat of 8. beecheyi, though the tail is shorter. The ears 
are quite large, thin, a_nd squirrel-like, as in the last mentioned species; they are uniformly 
covered on both sides with short hairs; The thumb is armed with a short, broad, blunt nail, 
not claw. The claws are well developed and strong, as in the genus, and moderately curved. 
The soles are naked. The tail is about two-thirds the length of the body, and quite uniformly 
and densely coated with stiff coarse ·hair as on the rest of the body. 

Color everywhere a uniform glossy black, without any other marking on the hairs, except a 
little white about the edges of the mouth; most lust~ous on the tail. There is a little grayish 
at the bases of some of the caudal hairs. 

Although the species is unquestionably a spermophile, it approaches the squirrels still 
closer than the 8. beecheyi and douglassii, and would be considered a squirrel but for the large., · 
strong, fossorial. claws, and the characters of its skull and teeth. I take great pleasure in 
dedicating it to Lieutenant Couch, its first discoverer. 

The collection of Dr. Berlandier contains several heads of this spe~ies collected at Victoria, Mex. 
This species, in some respects, resembles the 8ciurus mustelinua of Audubon and Bachman, 

but is of . a different genus., if .these authors are correct in ascribing it to Sciurus. 
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List of sp(lcimens. 
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338 1255 Santa Catarina, Apr.,1853 Lt. D. N. Couch. 190 Mounted. 2.25 .. 10.00 5.50 6.67 ,33 2.08 .33 ...... 1.40 

N . Leon. 
14!!2 Victoria, Taman- ..... , ... , .... ,.do ............... Sl<ull ......................................... 2.39 1.48 Dr, Berlandier. 

lipas. 

SPERMOPHlLUS LATERALIS. 

Say's Squirrel. 

Sci~~ lt;derali,s, SAY, Long's Exped. R. Mts. II, 1823, 46. (Arkansas river, lat. 38°.25; long. 105°.20; July 16.) 

HARLAN, Fauna Amer. 1825, 181. 

FiscJIER, Synopsis, 1829, 350. 

Gomu.N, Am. Nat. Hist. II, 144. 
GRIFFITH, Cuvier, V, 1827, 255. 

WAGNER, in Schreber Saugt. IV; pl. ccxiv, B. (No text.) 

Arctomys (Spermophilus) lctteralis, RrcH, Zool. Jour. III, April, 1828, 519.-I:s. Fauna Boreali-Americana, I, 1829, 

174; pl. xiii. 

SpermophilU& lctterali.8, F. Cuv. Suppl. Buffon, I, Mam, I, 1831, 335. 

WAGNER, Suppl. Schreber Saugt. III, 1843, 252. 

AuD. & BACH. N. Am. Quad. III, 1853, 62; pl. cxiv. 

Otospermophilus lateralis, BRANDT, Bull. Phys. Math. Acad. St. Petersb. II, 1844, 379. 
GIEBEL, Saugt. 1855, 638. 

SP. CH.-Ears conspicuous; high. Tail, with hairs, more than half as long as head and body; depressed. Middle region 

of the back finely grizzled yellowish gray and black, without any lines ; on each side two distinct black stripes, enclosing a 

yellowish white one, all of about the ~me diameter. Posterior half of the thigh and rump dark chestnut brown, without 

stripes. Top of the l),ead che~t111~t. Uuder surface of tail bright chestnut.; margined with b:rownish yellow, witl:J.ill whi~h 

is a black band. Length about 7 inches; tail, with hairs, about 4; hind foot, from heel, 1.42 inches. 

This animal is about the size of the small red squirrel, (Sciurus hudsoni~ts) or perhaps less', 
and in general appearance bears a strong resemblance to Tamias. The ears are quite broad and 
high, rounded at tip, and thin, fully equal in size to those of Tamias striatus; they are coated 
on both sides with short close hairs. The fore claws are but little longer than the hinder ones, 
and are stouter at the base and more curved than usual among spermaphiles. The thumb is 
obsolete, and provided with a short, broad nail, not a claw. The soles are entirely naked from 
the heel. The tail is short; the vertebral portion about half as long as the head and body; it ' 
is rather broad and-flattened. 

The most conspicuous feature of coloration consists in two broad stripes of black on each side 
of the back, with a yellowish white line of equal width between each pair. These stripes ex:. 
tend from the shoulders to the thighs, although there is an obsolete continuation of the light 
line to the base of the ear. There is no line on the median region of the back, this being of a 
finely grizzled yellowish and black. In the middle of the back this· grizzled dorsal region is 
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not twice as wide as each adjacent black stripe. The whole rump and posterior half of the 
thighs are of a dark chestnut brown, slightly mottled with yellowish and black, especially a~te
riorly, where it runs into the colors of the dorsal region, already described. The sides below 
the inferior black stripe, and under parts generally, are light brownish yellow, brightest on the 
sides of the fore limbs and anterior half of the thighs. The top of the head is chestnut colored, 
the sides are rusty yellow, with a lightel' ring round the eye. 

The under surface of the tail is a bright chestnut, with a black border, margined externally 
with brownish yellow. Above it is mixed, black and yellowish, the former preponderating. 

A second specimen of this species (1911) is considerably smaller, and probably immature. 
The grizzled portion of the back is wider, the black stripes narrower and less conspicuous. 
The chestnut of the top of the head and on the rump are scarcely appreciable. The ring round 
the eye is much lighter. 

This species bears a closer resemblance to Spermophilus harrisii than to any other American 
species, but is sufficiently distinct; the principal points of difference are mentioned in the article 
on the latter species. In fact they belong to entirely different sections of the genus. 

It may be proper to state, that in nurn.ber 1272 the head .and body belong to two different 

animals. 
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Lt. R. S. Wil- .••. Mounted ....... 7.50 3.00 4.2,; 1.42 1.63 1.01 .35 Dr.J.S. New-

liamson. beny. 
Lt. F. T. Bryan .. 221 Skin .•••• 2.00 15.25 2.63 I 3.25 1.42 ••••••.••••.. 30 W. S. Wood. 

I 

SPERMOPHILUS HARRISII, And. & Bach. 

Harris' Squirrel. 

Spe1·mophilua harrisii, AuD. & B.a.c~. N. Am. Quad. III, 1854, 267; pl. cliv, fig. 1. 

Size rather less than that of Tamias striatu1. Tail vertebrre about half the length of the body. Ears short, pointed. Soles 

hairy. Above, finely grizzled grayish, or whitish brown and black; under parts, and a stripe on each side, (~ithout any black 

or dusky border,) whitish. Tail with one black and one light line, within the marginal whitish, black in the centre; uniform 

whitish beneath. Length, 5 inches; tail, with hairs, about 3. Hind foot, 1.45. 

This beautiful species of Spermophilus is about the sizeof the common ground squirrel, Tamias 
striatus, or even less, being the smallest yet described from North America. The head is large 
and moderately acute. The ears are low but prominent, and more acute than in S. 13-lineatu8 and 
mexicanus. The claws are long, considerably curved, and sharp, as in the squirrels. The 
thumb is provided with a stout nail, scarcely to be called a claw. The third claw is longest, 
the fourth but little shorter ; the second reaching the middle of the third; the fifth to the bas('! 
of the fourth. The three central claws of .the hind foot are about equal, as are the first and 

40 L 
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fifth, which extend to the base of those adjacent to them. The soles are densely furred to the 
base of the toes. The tail vertebrre are rather more than half the length of the bodyJ the hairs 
flattened out, so that the outlines are nearly parallel. 

The upper parts generally are of a finely grizzled yellowish gray, brown and black, the color 
purer on th~ anterior portion of the back ; under parts, including the tail, sides of the head, 
ring around the eye, and a distinct stripe on each side from the shoulders to the hips very pale 
brownish white; near the outside of the shoulder, arms, and legs of a pale chestnut, this color 
tinging the grizzled sides below the light stripe ; the hairs on the thighs with paler tips and 
and some long black hairs interspersed. The tail is very pale brownish white externally, then 
black, then white as before, and · finally black on the central line; each lateral hair, therefore, 
having the base and sub-terminal bar black, the· margin and sub-basal bar white. All the 
lateral hairs have a very narrow tip of black, scarcely appreciable. The whole under surface 
shows a uniform whitish, the concealed bases only being dusky, the basal third above is like 
the back. The hairs on the upper part of the body are dark plumbeous at the extreme base, 
then silky white for the greater part of their length, then brown passing into black, and finally 
tipped with the whitish as described ; interspersed are many hairs entirely black. Under the 
light lateral stripes, the hairs are without the dusky at the terminal portion, or only lead color 
and whitish. The hairs on the under parts are all plumbeous at base. 

A second specimen, in alcohol, of this rare spermophile was received from J. G. Bell, Esq., 
who was unable to give its locality with precision, but supposed it to be from Wisconsin, as it 
came in company with a skin o( S. franklini, labelled as from that State. 

This species is readily distinguishable from Spermophilus lateralis by the much smaller and 
lower ears, smaller size, entire absence of a dusky margin to the light lateral stripe, &c. 

Harris' spermophile was first described by Audubon and Bachman from a specimen presented 
to them by J. R. Townsend, without any indication of locality. This was first accurately 
ascertained by Dr. Heermann. 

Locality. When 
collected. 

List of specimens. 

Whence obtained. 

... 
" 1 Nature of 

c:a specimen. 

" 'Q, 

5 

Measurements • 

Collected by-'-

471 1600 Mohave desert..... 1853 Lt. R. S. Williamson . 3 Mounted ... 1.50 5.00 2.25 2 ,92 .. .. 1.33 .33 .09 .60 Dr. A. L. Heermann. 

2489 ...... Western Ameriea, . ........... J. G. Bell ................ 
1 

Skin in ale. .... .. .. .... .... .80 1.4o .. .. ...... .. .................... . 
(labelled Wis. l !) 

SPERMOPHILUS FRANKLIN!. 

Grey Gopher • 

.IJTctomys franklini, SABINE, in Linn. Trans. XIII, 1822, 587; pl. xxvii.-IB. in Narr. Franklin's Journey, 667. 
HA!tLAN, F. Am. 1825, 167. 
FISCHER, Synopsis, 18~9, 343. 
GoDMAN, Am. N.H. II, 109 • 

.Rrctomys (Spermophilus) franklini, RICH. F'. B. Am. I, 1829, 168; pl. xii. 
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Spermophilus franklini, F. CuviER, Suppl. Buffon, I, Mamm. 1831, 328. 
WAGNER, Suppl. Schreb. III, 1843, 244.-lB. in Schreb. Saugt. IV, pl. ccx,-A. (No text.) 
Aun. & BAcH. N. Am, Quad. II, 1851, 248; pl. lxxxiv. 

KENN~COTT, Rep. Patent Office, 1856, Agriculture, (1657,) 79; pl. ix. 

SP. CH.-About the weight of the small gray squirrel; (Sciums cm·olinensis.) Tail, with the hairs, rather more than half the 

head and body. Ear with a distinct auricle, but very small. Color above, light yellowish brown, varied with black; top and 
sides of head and sides of neck, pure hoary gray; beneath, whitish. Length, about 9 inches; tail, about 5i inches. Hind foot, 

2.10 inches. 

This species in its proportions is much like the S. ludovicianus. The tail is longer and more 
bushy, and the ears rather larger. The thumb nail is more developed than in the sciurine sper
mophiles, but shorter and smaller than in S. ludovicianus. The upper parts are of a light 
yellowish brown, variegated with black in obscurely · sub-quadrate spots; the top and sides of 
the head and sides of neck are pure hoary gray ; the under parts soiled yellowish white. The 
tail shows a mixture of light brown, white and black ; its margin all round is grayish 
white, and -the hairs generally are of this color, but with three bars of black, most distinct 
when viewed from beneath. The soles of the feet are densely furred to the tubercles in winter. 

Locality. When 
collected. 

List . of specimens. 

Measurements. 

Tip of nose to- Tail to end Length of- Skull-
Whence obtained. Nature of speei- of-

men. 

·~ 
.d 

-~ 
¢l ¢l ~ .s .; .: :g ~ ~ 

., 
" "" "" " " " " " " ~ l'il l'il 0 E'< I> ~ ~ iE ... 

---------------1-------------------------------
192' ••••..••••• Racine, Wis ...... . ................ Dr. P.R. Hoy ••••.• Skin ....................... 9.00 3.75 4 .85 .; •••• 2.10 ....... . 

985 0 •••• :.do . ................................ do ............. do .................. ,. ...................................... . 

2494 .•••• .• ••• • .••••.• do ......... . ... . .......... . ....... do ...... ; .... Skin in alcohol . ............... . 5 .35 6 .50 ................... . 
2495 ......... , ....... do .................................. do .. , .......... do ........... . ............... 4.46 5.50 ................. .. 

2496 ................. do ................ ""'"'"' ·""do ............. do ................ ; .......... 5.20 6.25 ...... 2.17 ....... . 
2497 .................. do ............................ . .... do .. , .......... do ........................... 3.60 4.15 1.03 1.90 ... ; .. .. 

...... 1885 Q ...... do ............... ;· ................. do ...... .. ... Skull ........ . ........................................ 2 .061.20 

973 ............ West Northfield, Ill ... August . ..... R. Kennicott ...... Skin ........ . ............ 9.00 4. 75 5.60 ...... 2.10 ...... .. 

1403 2238 ..... .. .... do ............ . Winter, 1855 ...... do ............. do ................. . ........ 4.40 5.30 ............ 2.101.20 

2049 3089 (J ...... do ........ . .... Winter .......... ,.do ........... . .. do ............. .. ...... . ... ... ................ 2.10 2.121.25 

1233 ............ Quasqueton, Iowa .... May 7, 1854 .. Dr. E. C. Bidwell ... ... do , ...................... 9.00 .................. 2 .10 

............ Wisconsin? ......................... J.G.Bell .......... l Skininalcohol .• 981.702.18~.58 4.30 5.20 1.09 1.80 ...... .. 2493 

1 Longest fore claw, .42 inch; of hinder claw . 30 inch. 

SPERMOPHILUS TERETICAUDUS, Baird. 

Round Tailed Spermophile. · 

Sr. CH.-Ears nearly obsolete. Tail , with hairs, at least four-fifths as long as the head and body ; rounded, with the 

hairs close pressed all round ; somewhat expanded at the tip. Feet very broad, the sol~s densely hairy, except on the 

sides. Color above;;finely grizzled gray yellowish brown; beneath, dirty white. No spots on the body, nor distinct an

nulations on the hairs of the tail. Length, five to six inches. Tail, half an inch to an inch less. Hind feet, 1.36 inches. 

This very curious small spermophile is in several respects very different from any other of the 
North American' species, ex11:1:Jiting quite unusual combinations of characters. In size it is 
about equal to or, perhaps, a little larger than the common ground squirrel of the Atlantic 
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States, (Tamias striatus,) and in everything but the long round tail it is a minature of the 
prairie dog. 

The head is short and broad, the whiskers black, and reaching to the occiput. The nose is 
entirely hairy, the narrow septum of the nostrils being alone naked. The external ears in the 
dried specimen appear entirely wanting ; in those preserved in alcohol they appear like a very 
low thickened margin to the ear opening. The feet appear disproportionately large and stout, 
and very similar to those of the prairie dog. 

The anterior claws are larger than the posterior, strong and considerably curved. The 
thumb is rudimentary and armed with a short thickened nail-not a claw. The third claw is 
longest, then the fourth, the second a little shorter. The hind feet are very broad, the soles 
densely coated with long stiff hairs, except on and between the tubercles at the bases of the 
toes. 

The tail is long, the vertebral portion alone nearly equal to the body, exclusive of head and 
neck; it is nearly cylindrical, not appreciably flattened or distichous, the hairs close pressed; 
it ends in a slight brush. 

The color is very similar to that of a light colored prairie dog ; it is of a dull yellowish 
brown, very finely grizzled with lighter tips; beneath, it is dirty brownish white. The tail 
agrees in color with the corresponding regions of the body; the hairs above are faintly annu
lated ; it is dark at the end, with a yellowish tip. 

This animal is so entirely different from any other known North American species as to 
render any special comparisons unnecessary. It was first discovered by Major Thomas at Fort 
Yuma. 
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:5 .. 0 z E< E-< r:.. -------------1-------------------- ------------
1584 1 2419 (J Fort Yuma, Cal ...... Major G. H. Thomas ..... .. Skin .............. ..... . ...... 1.60 5.25 4.42 4.84 . ...... 1.36 
1585 ...................... do ..................... do ............ .. . Body in alcohol. ... .68 1.28 1.58 6.08 3.60 .90 1.30 
2190 .... .... 0 ........ do ......... .. .. . ....... do ............. .. Entire in alcohol. , • .55 1.14 1.30 3.84 2.80 3.27 • 75 1.20 

• Skull 1.42 + .85. 

SPERMOPHILUS TRIDECEM-LINEATUS. 

Striped Prairie Squirrel. 

Sciurus tridecem-lineatus, MITCHELL, Medical Repository, XXI, ·Jan. to June 1821, US. (Brought from the sources 

of the Mississippi by Prof. Douglass, U. S. A.) 

DESMAREST, Mammif. II, 1822, 339. 
Arctomys tridecem-li11RL1tus, HARLAN, F. Am. 1825, 164. 

Sperrnophilus tridecem-lineatus, AUD. & BAcH. N. Am. Quad. I, 1849, 294 ; pl. xxxix. 

HoY, Rep. U. S. Patent Office, 1854? Agricult ,Ira!, p. 

KENNICOTT, Rep. U. S. Patent Office, Agncultural, for 1856, (1857,) 74; plate viii. 
Arctomys hoodii, SABINE, Linn. Transactions, XIII, 1822, 590; pl. xxix.-IB. in Franklin's Journal, 663. 
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Arctomys hoodii, GRIFFITH's, Cuvier, III, 1827, 186; plate (original figure.)-IB. V, 1827, 247. 
FISCHER, Synopsis, 1829, 544. 

WAGNER, in Schreber Saugt. IV ; pl. ccx, C. (no text.) 

A1·ctamys (Spermophilus hoodii,) RICH. F. B. Am. I, 1829, 177; pl. xiv. 

Spermophilus hoodii, F. Cuv. Suppl. Buff, I, Mammif. 1831, 337. 

PRINCE MAx. Reise in das innere Nord-Amerika, I, 1839, 449. 

WAGNER, Suppl. Schreb. III, 1843, 251. 

SP. CR.-About the size of Sciurus hudsonius. Ears very short. Tail vertebrre about half the length of body, or a little 
longer Claws long; that of thumb rather diminutive. Above dark brown, with light stripes and lines of light spots alter

nating with each other, six of the former and five of thelatter generally very distinct. Tail with a brownish yellow margin 

and tip, and within this a border of 'black. Length, 5 to 6 inches. Tail vertebrre, 3.50 to 4 inches. Hind foot, 1.30 to 1.40. 

This species is in a measure intermediate between the form typified by S. ludovicianus and 
that of S. beeoheyi. The ears are short and reduced to a mere rim, as inS. franklinii, which, 
indeed, it resembles in many other respects. The claws are very long; that on the thumb 
being very short, though decidedly claw-like, and not a mere nail. The soles are sparsely 
covered with long hair. The tail varies in length, though generally about half the length of 
the body, or a little more. 

The g(:lneral color above is of a dark brown, sometimes nearly black, the lower parts of the 
sides and under parts light yellowish brown. The upper parts are longitudinally and symmet
rically striped with continuous yellowish white lines and lines of spots, the number distinctly 
traceable varying with the specimen. On each side of the vertebral line there are three well 
defined lines, most distinct on the middle of the body, .with indistinct traces of one or two below 
these. The vertebral line itself is occupied by a row of spots, and all the spaces between the 
continuous lines described are similarly traversed, although two on each side the median line 
are all that are distinct. Anterior to the shoulders, the spots in each line generally become 
confluent. The top of the bead is occupied pretty uniformly by spots. In some specimens 
there is a slight or obsolete interruption at intervals to the continuity of the stripes~ caused by 
the darker tips of the hairs. The tail is brownish yellow, with a broad subterminal band of 
black, the hairs being each so marked. In some specimens the central portion of the tail has a 
chestnut tinge, although the yellowish margin and tip, with the black line within this, are 
usually distinctly visible. 

In comparing an extensive series of specimens of this speqies from various p!trts of the country, 
those from Wisconsin are seen to differ quite materially from those further west, in a conside~
ably larger size and darker color. The ground color between the stripes is of a very dark brown, 
almost black, and the stripes are rather further apart. The under parts, too, are perhaps a 
little more dusky. I do not, however, :find any other characters of importance. The spots and 
lines are not so large in proportion as in the lighter prairie specimens. 

Measurements of .skulls. 

No. Locality. Length. Width. No. Locality. Length. Width. 

1264 Racine •••• ---------- •---- -- 1. 59 • 90 835 R. A. Jacques, Minn ___________ .................. . 96 

919 •••• dO---------------------- 1. 68 1. 00 1303 Head of Arkansas. --- __ • __ •. __ 1.40 . 82 

920 ____ do---·------------------ 1. 63 1.95 1304 ------dO---------------------- 1. 46 • 86 

1351 Fort Kearney-- ••• ---------- 1. 56 
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This animal was first described by Dr. S. L. Mitchell, as the thirteen-lined or federation 
squirrel, on account of the thirteen lines of stars and stripes whjch he fancied he detected in its 
markings. It is, however, but rarely that this number can be fully made out. 

Sabine, a year after, published the same species under a different name, which, of course, 
becomes reduced to a synonym. 

L ocality. When col
lected. 

List of specimens. 

..: 
"' Nature of Whence and how 
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specimen . 

" OJ 

" . .., 
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Measurements . 

From tip of nose to Tail to Length 
end of- of- Collected by--

~ 

0 
0 

,.Q <E 
.~ ~ 

.;, <E 
"" '" ~ " "' ·a ~ .s >. " " '" 0 

fil fil 0 ~ p. :I: "" :I: 
---- --------1·----- -------lf----1-------- ------------
~18 ......... Lansing, Mich ....................... Chas. Fox ............. In ale ....... 781.401.806.00 ......... 751.30 ................ .. 

10 .......... Racine,Wis ......................... Dr.P.R.Hoy .......... . Skin ...... 7 ....... 7.103.14
1
3.80 .... 1.21,., ...... : ....... . 

11 .............. .. do ... ....... ......... ........... .. ...... do ................ do ............ .. ... ... 7.222.683.23 .: .. 1.40 ..... ........... .. 

105 ............... do ............................. . : . ..... do ... .... ....... .. do ....... . ............ 6.30 ........ 851.30 ..... .-.......... .. 

106 ..... 0 ...... do ..................................... do ................ do ........................................................ .. 

107 ... . . . 0 ..... do ...................................... do .. . ........... . do........ • .. . . .. ........................................ . 

108 ...... 0 ...... do ...................................... do ................ do ........................................ ... .............. . 
103 ................ do ...................................... do ................ do ................... 7.963.90

1

•4.50 .901.60 ................. . 

350 1264 .......... do ...................................... do.......... .. .. Mounted ........................ · .......................... .. 

: :::::: :::: :::::::::::::::::::::::: :::::::::::::: :::::::::::::::::::: :::: -~dk~~- :::::: ·:;~ ~:;~ ~:~~ ~:;~ :::r:: :::: ;:;; :::::::::::::::::: 
2521 .......... Nearltacine ........... July,1853 .... S.F.Baird ............ Skininalc . • 701.401.68 .... 3.304,10 .901.38 ................ . 

~22 . ........... .. .. do ..................... do ............ , .. do ......... . .... .. do ......... 701.401.7E ............. 861.38 ...... .; ........ .. 

2511 .......... West Northfield, Ill ................. R. Kennicott ............ In ale ...................................................... . 

251~ ................ do ...................................... do ................ do ...................... ... ............................... .. 

2513 ................ do ...................................... do ................ do ....................................................... .. 

2514 ............ .... do ...................................... do ............... do .... . .................................................... . 

2515 ................. do ...................................... do ................ do ........................................................ .. 
1234 .. .... .. .. Quasqueton, Iowa..... .... .. .. .. .. • E. C. Bidwell...... .. .. Skin ......... ..... ........................................ .. 

2523 .... .. .. .. Fort Ripley, Minn... ... .. ......... Dr. J. F. Head ....... .. In ale ...................................................... .. 

• . . . . . . . . . . . . Princeton, Minn ........ ......•.. , . . . . 0. E. Garrison ..... . . . . Skin ..... . ..... ... ...... .. ...... o o • o • 0 0 0 • ••••••••••••••••• . • 

221 .......... Minnewakan, Minn .... July 19,1853 Gov. I. I. Stevens ........ do ........................................ Dr. Geo. Suckley. 

227 ..... Upper Missouri .............................. do ................ do ...................... 1 . ........................ do ....... . 

1762...... .... Ft. Union& Yellowstone Aug. 18, 1856 Lieut.G. K. Warren ...... do........ .. .. .. .. .... .. .. .. .. .. .. .. .. .. .. Dr. F. V. Hayden. 

1763 .................... do .................. do .............. do ................ do ...................... .. ..................... do ......... . 

1764.. .... .. ........... do ............ July 19, 1856 ........ do ................ do ........ ...................................... do ........ .. 

1765 ...... r3 .......... do ........... July 20,1856 ........ do ................ do ............ ... ....... .... .... ...... .......... do ........ .. 

1766 ................... d<> ............ July 25,1856 ........ do ................ do ........................................ · ...... do ........ .. 

1767 .................. do........... July 16, 1e56 ........ do ............. ... do ....................................................... .. 

1769 .................. do ............ July 20,1856 .. ...... do ............... do ............................ ........................... .. 
17G1 .................... do ............ Aug. 21,1856 ........ do ............... do ......................................................... . 

1770 .................... do ............ July 20, 1856 ........ do ................ do ....................................................... ; .. 

17n .................... do ............ July 24,1856 ........ do .......... A .. do ......... 63 .... 2.oor . 5o~.50

1
4.25 ......................... . 

1772 ... .. . .............. do ............ Aug. 19,1356 ........ do ... ............ do., ................ ~~ - ................................ .. 
2503 ......... ... ........ do ............ 1855 ......... Dr. F. V. Hayden ........ do ......... 781.441.756.15 ......... 761.40 ................ .. 

2516 ...... o Upper Missouri ........ 1855 ................. do .............. In ale ...... 601.201.453.902.2912.80 .701.14 ................. . 
2517 ......... . .......... do ............ lB55 ................. do .. .............. do ........ 661.301.645.28~.10,3 . 55 .751.34 ............... .. 

176e .......... Little Missouri river .... Sept. 13, 1856 Lt. G. K. Warren ...... Skin....... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. Dr. F. V. Hayden 

42 942 .... Platte river ............ July, 1849 .... Capt. H. Stansbury ..... Mounted ................................................. .. 

1915 ..... r3 Pole Creek, Nebraska .. July 25,1856 Lt. F. T. Bryan .... 151 Skin..... .. .. .... ....................... w. s. Wood .... . 

1916 ...... r3 Rock Creek .... do ... .. Sept.21,1856 ........ do .......... 345 .. do ......... 701.401.635.80 ......... 791.20 ..... do ......... . 

1917 .. ;.. . .. .. Bridger's Pass, R. Mts .. Aug. 18, 1856 ........ do ......... 280 In ale .......................................... do ........ .. 

1906 2604 r3 Sand Hills, near Platte. July 17,1856 ........ do .......... 130 Skin .............. 1.136.~3.00 3.50 .............. do ........ .. 

516 Bent's Fort, N. M .................... Capt. E.G. Beckwith 1 .. do ........................................ . Mr. Kreutzfeldt .. 

437 1303 .. .. Head of Arkansas...... .. .. • .. .. .. .. • .. ...... do.. .. .. .. .. • ..... do.. .. .. .. .. .. . .. . . .. • .. .. .. .. .. .. .. .. .. .. .. .............. .. 

438 1304 .............. do .................................. do ............. Mounted .................................................. . 

2519 .......... RcdRivcr,Arkansa8 ................ Capt.R.B.Marcy .... .. Inalc ...... 80(451.78
1
5.903.40(09 .781.30 ................. . 

2520 ..... 0 .......... do,. ............................... do .. ............... d~ ......... 60
1
·1.2411.49

1
3.8512.1012.75 .701.16 ................ .. 

517 ......... . Fort Thorn, N. M .................... Dr. T. C. Henry ....... Skm ...................................................... .. 



RODENTI.A-SCIURIN .A E-. -SPERMOPHILUS 1.\-IEXIC.ANUS .• 

SPERMOPHIL US MEXICANUS. 
Mexican Ground Squirrel. 

Sciurus .Dfexicanus, ERXLEBEN, Syst. Ann. 1777, 428. 
Oitillus Mexicanus, LICHTENSTEIN, Darstel. Siiugt. 1827, 1834; tau. xxxi, fig. 2, (Toluca.) 
Spermophilus Mexicanus, WAGNER, Suppl. Schreb. III, 1843, 250. 
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AuD. & BACH. N. Ani. Quad. III, 1853,39; pl. cix, (exclusive of fig. of supposed young.) 
Otospermophilus Mexicanus, BRANDT, Bull. Phys. Math. Acad. St. Pet. 1844, 379. 

GIEBEL, Siiugt . 1865, 638. 
Urioo 8; Ardilla, of the Mexicans. 

Size that of S. hudsonius, or large1·. Tail vertebm about half the length of body, the outstretched hind feet reaching 
about to its middle . Ears sho1-t., but distinct. 'Fb.um,b with a stout rudimentary claw. Central line of the soles hairy 
halfway to end of metatarsus. Color above dark chestnut brown, tinged with olivaceous, with nine to ele,·en pretty 
distinct longitudinal rows of subquadrate light spots. Taill margined with whitish, within which are two black bands 
(to three light ones,) the extreme base of the hairs being sometimes dusky in addition. Length, 7 to 8 inches; tail wit~ 
hairs, 5 to 5t ; hind feet, 1. 65 inches. · · ' 

In size and general characters this species is not very dissimilar to S. 13-lineatus, of which it 
is the more southern representative. The head is shaped much like that of the latter species, 
being somewhat acute, as in Sciurus hudsonius, and differing considerably from that of Spermo
philus spilosoma. The ears are short though quite distinct, the auricle running longitudinally 
and well covered with hairs on both sides. The feet are well developed; the claws very long 
and slightly P-urved. · The thumb is armed with a stout rudimentary claw, rather. than a mere 
nail, although there is considerable difference in this respect with specimens. The third claw 
is longest; the fourth rather shorter; the second extending to the middle of the claw of the 
t.hird; the fifth to the base of-the claw of the fourth. The palms are naked . . The claws of the 
hind feet are weaker than those in front; the third is longest; the second and fourth equal, 
and but little shorter ; the first shorter than the fifth, which does not extend nearly to the base 
of the claws of the longest toes. The soles a.re coated with scant hairs beneath the tarsus and 

part of the metatarsus, principally along the median line. The tail vertebroo are about half the 
length of the body, or a little more, and the hairs are much longer than usual in this group, 
much more so than inS. 13-lineatus. The under part of the tail is sparsely covered, and the 
tail exhibits a flattened appearance. 

The upper parts and sides generally are reddish brown or a shade of chestnut brown, some
times tinged with olivaceous, the precise tint varying considerably with the specimen, and 
sometimes much overloaded with the black tips to the hairs. This color is relieved by a series 
of longitudinal rows of whitish spots extending from the occiput to tho tail; of these there can 
generally be traced four or five on each side of the median or vertebral one, the spots of different 
rows mostly opposite each other ; the intervals between the rows about equal to the spots them
selves. In some specimens the narrow intervals between the spots of one series are black, in 
others of the ground color, though always mixed up with black. The spots are more or less 
quadrate, and average, perhaps, the eighth of an inch in size. The hairs are lead color at the 
base ; those occupying the light spots are black immediately beyond the root, and have a short 
black tip, the whitish being subterminal; interspersed among the brown tipped hairs are many 
that are black throughout. The top of the head is coarsely grizzled with whitish brown and 
black. The eyelids and under parts generally a:re dull whitish ·or brownish white, clearest on 
the head. Those posteriorly exhibit a little dusky at the base; anteriorly, however, they are 

nnicolored. 
The basal portion of the tail is grizzled not unlike the top of the head ; the terminal portion 
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is mixed black and dull brownish yellow or whitish, which tint shows almost uniformly beneath 
and broadly on the margin and tip of the tail. When the tail is flattened at the tip it shows 
distinctly a very broad bar of black within the light margin, and another narrow bar of the 
same half way between this and the extreme base, which is also black. There are thus exterior 
to the dark base two bars of black and three of whitish, the basal half of the hairs being light 
colored, with a narrow dark bar in the centre, as also at the base; the terminal half black and 
light colored, about equally divided, except towards the tip where the black is more extended. 

Specimens vary, as already stated, in the tint of the ground color above and in other charac
ters, the length of hair on body and tail, &c. Sometimes the dusky base to the caudal hairs is 
obsolete. In one (231) the hairs at the tip are very long, over two inches; but this seems 
abnormal. Many of these differences are, however, doubtless those of season. 

This species can be readily distinguished from its nearest allies, S. 13-lineatus and S. spilo
soma. The ground color of the former species is darker, and the alternating stripes and lines of 
spots are unmistakably different ; its tail is shorter and less bushy, while the hairs are dull 
whitish or yellowish white, with only one median broad bar instead of two. In the skulls 
there is a very close resemblance. From S. spilosoma it differs by its more acute muzzle, the 
much greater distinctness of spots, more conspicuous ears, longer and fuller tail, its hairs 
having two bars of black instead of one bar, which at the tip extends to the very base. The 
skulls of the two are very different, in the much shorter and more convex form of the latter, &c. 

In Captain Pope's collection are several specimens from the Pecos river, which may be con;. 
sidered as the most northern limit yet recorded for the species. They are duller than those from 
the Rio. Grande, the fur being in very old and ragged condition, probably just about to be 
replaced by new. 

This is probably the species to which Erxleben gave the name of Sciurus Mexicanus in 1777. 
It was first accurately described by Lichtenstein from a specimen collected near Toluca. How 
much further south it extends I am unable to say. The Rio Grande appears to be nearly its 
northern limit. 

List of specimens. 

~ 

_g Measurements. 
8 

~ :::! 

..0 ~=~ - ~ s g g g r~ ~ / ~ ] § .S ~ Locality. When col- Whence and how E Nature of "' ,. " " '"" "" .£ :.c; Oollected by-
" "" ..., .~ lQcted. obtained. .... lspec1men. ~ . ~ ~ ~ ~ .,S . g m ~ • '- • 
a> §o ... = I=IC!J=..:~ ..... ~:- t: .~oeoo 
&, ~ "0 -;; '-~~~~g-Bs~E~.cl.tS.c~ 
~ ~ fJ .5 0 0 0 c . 0 ~ Cb 

s ~ ·~ I .e- .~ .s- .e- If:; ~ § ~ . 0 0 1fl 0 E-<E-< E-< C:-<:-.E-<~-1 

518' 1652 .. .. Pesquieria Grande,Mex. May, 1853 Lt. D. N. Couch ... 203 l Skin~=~~~.~~== 1.50 ~:= 
240 0 Matamoras, Mexico .. .. .. .. .... .. . .. .... . do .. . .. .. ........... do .. .. .. .... .. .. ........ [ ................................ .. 

2498 ....... . .. .. .... ;do ................................ do ................ Inalco'l. .841.601.907.52
1

·3.€35.50 .951.65. Dr. L.Berlandier. 

·249~ ................ . do ................................ do .............. ... do ....... 831.651.95 6. 98 ""!"" .951.50 ... . do ........... . 
2500 ............ . ..... do ....................... . ........ do ................ 

1 

.. do ...... ,801.531.906 .80
1 
......... 951.55 .... do ........... . 

2501 .. .. . . .. • • ... ~ .. . do ................................ do ................. .. do...... ..551.10 1.30 3 . Io12.oor~o .63l.Oo .... do ......... .. 
2502 ................ .. do .. .................... . ......... do ............ ,; .. .. do ....... 551.10l.30 3. IOroo

1
2.ao .63 .93 .... do .......... . .. 

352 1425' .. .. Brownsville, Texas .... F eb., 1853 .. . ... do .. .. ...... .. .... 1 Skin ............ .... 8.50
1

4.50
1
5.75 .... 1.62 . ............... .. :,· 

140 1267 0 Eagle Pass, Texas ..... . ...... . 1852 Maj. W . H. E mory . . ... .. do . ....... .......... .. ........ ...... .. .. .. .. ............. . 

155 1137 .......... .. do ........ . .. .. . ..... ... 1852 .... .. do ... ... .. .... .... , .. do .............. .. .. 8.50
1
4 .25

1
5.20 .... 1.50 Arthur Schott .. .. 

139 1122 .. .. .. ... .. . do ............ . ........ 1852 ...... do . ............... 
1 
.. do .............. . ... 8.25

1

4.25 .. ...... 1.25 .... do .. ......... . 

231 .. .. .. .. Texas ... .. ................. .. 1853 ...... do ........... . .... · .. do ........................ , ........ 1.45 J . H. Clark .... .. 

1719 .......... Western Texas ................ .. .. Capt. J. Pope .......... i .. do .................. 8 .50, .... ......... 1.521 ................. .. 
1746 ........ . . P ecosriver,Texas ..... Mayl4,'55 ...... do ............ 81 1 .. do ............. . ....... 1 ............................... . 

2656 .. ... . .. .. F ort Bliss, N. M ..... .. .. .. . .. .. .. . Dr. S.W. Crawford ... .. 1 In alco'l. .52 1.52ll. 78
1
6 .40;4.50

1
5.70il.02 1.65

1 
................ .. 

' Eye dark brown ; skin of feet w hite . • Skull I . 75 + I. 03 inches. 



RODENTIA-SCIURINAE-SPERMOPHILUS SPILOSOMA. 

SPERMOPHIL US SPILOSOMA, Bennett. 

Sonora Ground Squirrel. 

Spermophilus spilosoma, llENNE'lT, Pr. Zool. Soc. I, 1833, 40. 

WAGNER, Suppl. Schreb. III, 1843,251. (Note~) 

BAIRD, Pr. A. N. Sc. Phila. VII, 1855, 332. 
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Spermophilus mexicanm, Aun. & BACH. N. Am. Quad. III, 42; pl. cix, (figure of supposed young of S. mexicamu, 

correctly marked S. spilosoma in pl. cix of large edition.) 

SP. CH.-Size less than Sciurus hudsonim; ears very short, almost obsolete ; tail vertebrre, about h11.lf the length of the 

body, or rather less, its hairs depressed and moderate in length; thumb claw distinct, a central linear hairy patch on the 

sole, extending nearly to the end of metatarsals; above reddish brown, with indistinct subquadrate spots of reddish white, 

most distinct posteriorly and in young specimens, with the posterior border only blackish, the hairs having black al; the tip 

alone; tail margined and tipped with very pale yellowish brown, within which is a broad black border, the hairs on the 

sides of the tail having one median black bar, at the tip of the tail this black extending to the very base; length, about 

7 inches; tail, with hairs, a little more than half as much; hind foot, 1.25 inch . 
... 

This species bears a considerable resemblance in several points to S. mexicanus, so much so, 
indeed, that Audubon and Bachman have cqmbined them as one. A comparison of many spe
cimens shows conclusively, however, that they are really more distinct than the latter is from 
S. 13-lineatus. Its affinities are quite near to S. townsendii. 

The muzzle of this species is remarkably: shortJ more so than in almost any species known to 
me, this character being evident in the skin as well as in the skull. The external ear is exceed
ingly short, appearing as if cut off very close to the skin, with the slightest possible projection 
above it. The thumb is armed with a short gouge-shaped claw which, though short; is as 
large as the basal half of that on the fifth finger. The nails generally are longer than in S. 
mexicanu8; the third longest, the fifth extending beyond the base of that of the second. The 
palms are naked. The three central toes are nearly of equal length, the fifth reaching the base 
of the claw of the fourth, the first about to tli11.t of the fifth. The soles are covered with long 
hair down the middle, more densely thau in S. mexicanus. The vertebrre of the tail of this 
species are about half the length of the body, extending for about one-fourth their tot.allength. 
beyond the outstretched hind feet. The tail is rather thinly clothed with hair all over, almost 
cylindrical, with the hairs arranged longitudinally for the basal half, beyond which it widens 
out, with the hairs longer though much less bushy and flattened than in S. mexicanu8. 

The ground color of the upper parts generally is a light reddish brown or cinnamon, varied, 
especially posteriorly, with numerous indistinct subquadrate spots of reddish white, about one
eighth of an inch in diameter, arranged irregularly as far as can be ascertained, and not serially 
as inS. mexicanus. These Spots are bordered posteriorly by black, and there are other black 
hairs interspersed. The hairs are almost sooty black at the base, then reddish brown to the tip, 
except in those occupying the region of the light spots, where they are subterminally lighter, 
with the extreme tip black. The top and sides of the head, with the basal hal~ of the upper 
part of the tail, ·are finely griz~led with the three colors just mentioned. The eyelids and under 
parts generally are brownish or reddish white. · The longer lateral hairs on the terminal half 
or third of the tail are black for rather more than their central thirdJ with the basal portion of 
the reddish brown described, and the apical light yellowish brown lighter than the base. At 
the extreme tip, however, the black extends to the very baseJ thus affording but the two colors. 
At no point can two rings of black be distinguished-it is only towards the end of the tail tbat 

the black can be easily detected at all. 
41 L 
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A specimen (No 141) differs from that just described (142) in being larger, and having the 
light spots very indistinct and scarcely appreciable, even posteriorly. It is probable that the 
spots are most distinct in younger specimens. 

The differences between this species and S. mexican us can be readily expressed. The ears are 
decidedly shorter and more rudimentary ; the tail is narrower, much less bushy, particularly 
on the basal portion; the claws are larger and blacker, the thumb claw larger, the soles more 
hairy. The color is brighter, being strongly reddish brown or cinnamon; the spots are not 
arranged serially, and are more indistinct, their posterior portion only, black instead of the ante
rior likewise, this being due to an essential difference in the colors of the hair occupying the 
spots. InS. mexicanus they are black beyond the lead-colored base, with a subterminal light 
portion and black tip; in the present they are reddish brown beyond the basal color, then light
colored, and tipped only with black. The basal color, generally, is much deeper. The hairs 
on the sides of the extremity of the tail have one black central space, with a narrower base, and 
tip of lighter tints, while those at the extreme tip are black to the base, with light tips; inS. 
mexicanus all these hairs have two black rings, both at sides and tip, the light portion being 
uniform throughout. 

It is true that the young animals are more distinctly spotted thau the adults, but they may 
always be distinguished from small specimens of S. mexicanus by the fact that the spots are not · 
arranged in regular linear series, and are not distinct on the .anterior half of the body. The 
ground color is also always more chestnut in tint. 

Differences of equal value are discernible in the skulls; that of the present species being 
shorte~, broader, the orbits larger, the muzzle blunter, &c. 

S. townsendii differs in having the ground color above darker, and a much shorter tail. 
This species was first described from specimens collected on thewestern coast of Mexico. The 

vicinity of El Paso seems to be its eastern, and the Gila its northern limit. It was erroneously 
considered to be the young of Spermophilus mexicanus by Audubon and Bachman. 

List of specimens. · 

.. 
Measurements. "' "' s 

:i s ... ... 
"" When col- Whence and how ob-

0 0 .9 
"' Nature of Collected by-s ~ "" "" ... 

lected. tained. specimen. " " = 0 "' t: "' -~ 
<..., 

" =~ 0 ...: 
0 

'd s "' 0 .. _...g ... - p. c 0 --= tj, '6b :a :; ·.:: ~ " "' 0 

"" "" ..:I 

.: s "' "' .. -a s Locality. 
:::> ·= ~ .; 
" .. ;l.., .. 

0 0 " = "" .. ~ 0 " ~ "' .. 
::: .. 
0 "' c;, 0 00 

---- ----
290 1651 .. .. Chihuahua city........ 1853 ......... John Potts............. .. • .. . Skin ...... 6.50 ............ 1.10 .................. . 

1059 .................. do .............. 1855 .............. do ....................... do....... 7.00 2.20 3.00 1.25 .................. .. 
1042 2216 .... Janos, Sonora ......... April, 1855 Maj. W . H. Emory.... .. .. .. Mounted .. 5. 75 2.60 3.20 1.28 Dr. c. B. Kennerly. 

141 ll23' Q El Paso ............... 1852 ................ do ............. . .......... do ........ 6.50 3.00 3. 75 1.25 J. H. Clark .... .,,, . 

142 ll24' .......... do ................ 1852 ............... do ....................... do ........ 5.50 2.50 3.00 1.25 ...... llo .......... .. 

2620 FortThorn,N.M .................... Dr.T.C. Henry ............... do ......................... 1.15 ................. ,. 

26l9 Fort Stanton, N. M ......................... do ........................ do .......................... 1.26 .................. .. 

! Skull1.54 + .98 inch; mammre 10. a Skn111.45 + .97 inch. 



RODENTI.A.--SCIURIN .A.E-SPERMOPHIL US p .A.RR YI. 

SPERMOPHIL US P ARRYI. 

Parry's Marmot. 

Arctomys parryi, RICHARDSON, App. Parry's Second Voyage, 1825, 316. 

HARLAN, F. Am. 1825, 170. 
GRIFFITH's Cuvier, V, 1827,247. 

FIScHER, Synopsis Mam. 1829, 344. 
GomlAN, Am. N. H. II, 120. , 

WAGNER, in Schreber Saugt. IV, pl. ccx, D. (No text.) 
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Arctomys (Spermcphilus)parryi,RwH. F. B. A. I, 1829, 158; pl. x.~IB. var. 6 erythrogluteia, andy phaeognatha, 161. 

F. Cuv. Suppl. Buffon, I, Mammi.f. 1831, 314. 
Spermophilus parryi, BRAN])T, Bull. Phy~. M.ath. A.:<ifl· St. Petersb. II, 1844, 372. 

Aun. & BACH. N. Am. Quad. I, 1849, 77; pl. ix. 
"Arctomys alpina, PARRY, Narrative 2d Voyage, 61." 

" Arctomys citillus specimina camtschatica, PALLAS, (Hires, 127." 

'' Oililli americani, PALLAs, Zoog. Rosso-Asia I, 158." 

'' Jevrachken or Pischt.sclutngen, S~ELLER, Kamtschatka, 126.'' (The three last references borrowed from Brandt.) 

SP. CH.-Size of fox squirrel. Tail full and bushy, with long hairs; nearly half as long as the head and body. Soles 

naked in summer. Above, mixed black, white, and yellowish brown, with crowded subquadrate whitish blotches. 

Beneath, rusty white. Top of the head uniform chestnut. A light ring round the eye. Length about 12 inches ; tail, 
5 to 6 inches ; hind foot, 2. 30 inches. 

It is somewhat questionable whether this spermophile ever comes within the limits of the 
United States; at least, its presence has not been detected by any of our recent expeditions. 
For the purposes of completing the account of the American species, I make use of a skin 
collected on the island of Arikamtchitchi, in Behring's Straits, by the North Pacific Exploring 
Expedition, under Captain Rodgers. Many specimens were obtained by the expedition, both 
as skins and in alcohol, and the published report of the zool,ogy of the party will contain much 
fuller details respecting the species. 

In size this animal appears nearly equal to the fox squirrel of the eastern United States, or 
about the size of the larger specimens of the California ground squirrel (Spermophilus beecheyi). 

The head is much mor~ curved than in this last mentioned species, and is broad in comparison 
with the length. The ears are very short, in fact, they form little more than a rim to the 
auditory aperture. The whiskers are long and black. The end of the muzzle only is naked, 
or the portion immediately round the nostrils and the septum, which is indented by a furrow. 

The feet are large and strong, especially the anterior ones, which are eminently fossorial, 
with their claws longer and stronger and a little more curved than those on the hind feet, which 
are nearly straight. The thumb is rudimentary, armed with a very small pointed claw, not a 
nail. The third finger is longest, the fourth and second successively a little shorter. The soles 
are quite naked from the heel, except that the hairs on the side of the heel grow over towards 
the central line, and impart to it a hairy appearance . . 

The tail is quite short, the outstretched hind feet reaching nearly to the end of the vertebrre. 
With the hairs it is about half as long as the trunk, (exclusive of the head.) It is quite full 
and bushy, as much so as in the woodchuck, (Arctomys monax,) decidedly depressed, with 
terminal hairs half th.e length of the vertebrre. · 

The prevailing color of this species is a mixed black, whitish and yellowish brown above, 
ghter on the sides, and rusty white beneath. On the back the white is in the form of thickly-
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crowded, not very strongly marked, subquadrate blotches, separated 'by black and yellowish 
brown ; towards the nape this mottling blends into a more uniform grayish, and a similar con
dition is seen on the sides, where obsolete black formfj a faint mottling. The under parts are 
of a rusty yellowish white, deepest between the fore legs, on the sides of the head and neck, the 
axillro. The throat and chin and the genital regions are dirty white. The top of tlie head is 

a chestnut brown, paler towards the occiput. There is a ting round the eye of a lighter color 
than the rest of the face. 

The upper part of the tail is a mixed black and yellowish gray, the margin all round a pale 
brownish white or yellowish; there is a broad subterminal bar of black, about one-third as 
long as the caudal ver~ebrro. The under surface of the tail, within the light-colored margin, 
is a uniform light chestnut, the subterminal black showing through. The hairs beneath the 
tail show no annulation whatever, except near ftte tip, where they are mostly black, but with 
chestnut base and pale tip. Above, the caudal hairs are annulated black and grayish yellow. 

The under fur is quite full and soft, even in the summer specimens; everywhere sooty black 
at the base, then abruptly of a grayish yellow, passing into pale rusty, this latter color deepest 
on the back, becoming paler on the sides and beneath. On the back and sides numerous long 
stiff hairs are interspersed, either entirely black, or else with a subterminal grayish white or 
rusty white annulus, the extreme tip generally black. The ~ottling_of the back is chiefly due 
to this annulation. 

This species is quite closely allied to the Sp'ermophilus eversmannii of Siberia, (Nos. 1455, 196'7,) 
but is readily distinguished by larger. size, shorter and more bushy tail. The top of the head 
is much more rusty, the subterminal black bar of the tail much broader. For the sake of cmn
parison I give the measurements of two Siberian specimens of S. eversmannii. 

Although it is by no means certain that this animal is identical with Sperrtwphilus parryi, 
yet there appears to be no reasonable doubt on the subject. There is nothing to prevent the 
mammalia of the northwestern portions of this continent from passing over to Asia, ~s the strait 

. intervening is frozen solid every winter. Brandt, and the Russian zoologists generally, give 
the Siberian and American species as identical. 

Measurements. 

._ .. · ... 
Tip of nose to- Tail to end of- Length: ·Of-;-, _;, l;Qngesl:--

Current Name. Locality. 
• 

number. 
Occip. Tail. Verteb. Hairs. Fore Hind Fore Hind 

foot. foot. claw. claw. 

----
2651 Spermophilus parryi_ ____ Aricamtchitchi ---- 2.50 12.00 3,40 5.00 1. 60 2.30 • 63 • 35 
1455 Spermophilus 111!ersmanni. _ Buchtorma, Sib---- -------- 10.75 3.80 5.30 I. 20 1. 90 • 42 • 33 
1967 

________ do ___________ 
East Siberia.--- ___ 2.20 9. 50 4.70 

. 
5.85 1.30 2.00 .44 • 36 
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SPERMOPHILUS RICHARDSONII. 

Richardson's Ground Squirrel • 

.llrctomys richardsonii, SABINE, Linn. Trans. XIII, 1822, 589; pl. xxviii.-lB. Narr. Franklin's Jour. 662. 
HARLAN, F .. Am. 1825, 168. 

GRIFFITH's Cuv. V, 1827,246. 
GonMAN, Am. N.H. II, 246. 

WAGNER, in Schreb. Siiugt. V; pl. ccx, B. (Interpolated; no text.) 
Jlrctomys (Spermophilus) richardsonii, RICH. F . .B. A. I, 1829, 164; pl. xi. 

Spe1·mophilus richardsonii, F. CuviER, Suppl. Buffon, I, Mamm. 1831, 321. 

WAGNER, Suppl. Schreb. III, 1843, 243. 

Aun. & BAcH. N. Am. Quad. I, 1849, 377; pl. I. 
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SP. Cu.-Rather larger than Sciurus hudsoni'U's. Tail about one-third, or a little more, the length of head and body. Ear 

very short, though with a distinct flap. A distinct thumb claw. Color above, uniform yellowish brown, without spots or lines 
of any kind. Length, 8 inches; tail, 3~ ; hind foot, 1~ inch. ·' 

Of this species no specimens were collected by- any ofthe expeditions, and I accordingly make 
use of one belonging to the Philadelphia Academy of Natural Sciences for the purpose of 
descriptiqn. It w~s collected· iil."the Rocky Momitains by Townsend, but is, mifortunately, not 
in very perfect condition~ th1l tail appearing soine\Vljat mutilated. 

In size~ this 11riima~ rathe1; uc~ils Wi8colUliri s.pe.ciiueris of Spermophilus tridecemlineatus. 

The auricfe of the ear- is thickened' and ·elmrgated, nut low, its greatest height above the base 
not ~~c~eding t~o·tenths of .. ~n- inoh. Th~ whiskers are rather short and black. Th~ 
fote ·-:claws are longer th~n 'ihe .hinder. ones ;· the thumb is rudimentary) but its claw is quite 
long and conspicuous, alniosteq"Q.al to the fifth claw. The tail is short, and in this specimen 
quite slender, and uniformly cylindrical to the tip, without any flattened appearance whatever. 
It is, how-ever, probably mutilated. 

The u,tper parts are of a light yellowish brown, or dull brownish yellow, nearly uniform, but 
with the faintest possible trace ·of dusky clouding, where the darker bases of the hairs show 
themselves, The side Qf the face is nearly uniformly colored with the top of the head; the 
eyelids and an area betwee.n the eye _and ear are rathe~ lighter colored. The under parts and 
sides are dull yellowis·h, lighterthanthe back, and shading imperceptibly into it. There is a 
faint wruit o£ stronger yellowish on the sides of the neck in advance of the shoulders. 

Measu1·ements. 

· . . · 1-Inch-es. 

Head and body ••• _____ • ____ -- __ • _____ ---.-- 8. 00 

Tail vertebrm ____ -- ---- • ••• -- __ -- _ --.------ 1. 7 

Hind foot.------ - ------------.-.----------- 1. 3 

According to Audubon and Bachman, the tail of this animal, when perfect, measures 2! 
inches to the end of vertebr::.e, and 3! to end of the hairs ; the hind foot, 1! inch. 

A very imperfect skin of a spermophile, belonging to the National Institute, and obtained 
on an island in the Sault Ste. Marie, Michigan, approaches this very closely, but is not in such 
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condition as to admit of a satisfactory description. The claws are more sciurine in character, 
the anterior being much more curved than in the Spermophilus richardsonii, and more nearly 
equal to the hinder ones. The thumb is rudimentary, and armed with a broad, blunt nail, 
instead of a well developed claw. The soles are nearly naked, except on the middle, where 
they are hairy. The tail and skull are wanting. The fur is very stiff and coarse. The color 
is a dull yellowish chestnut above ; beneath, rusty yellowish white. 

Dr. Hayden met with a small spermophile in 1855, probably of this species, in considerable 
numbers, a little south of the United States boundary line of 49°, and north of Fort Union; 
he was, however, unable to obtain specimens. According to Richardson) it inhabits the grassy 
plains lying between the north and south branches of the Saskatchewan, living in deep burrows 
in the sandy soil. 

SPERMOPHILUS TOWNSENDII, Bach. 

Townsend's Ground Squirrel. 

Sperrruphilus townsenclii, BACHMAN, J. A. N. Sc. Phil. VIII, r, 1839, 61.-!B. In Townsend's Narrative, 1839, 316. 

WAGNER, in Wiegmann's Archiv, 1843, II, 45. 
AuD. and BACH. N. Am. Quad. III, 1853, 226; pl. cxlvii, f. 1. 

Arctomys (Spermophilus) guttatus '! Rich. F. Bor. Am. I. 1829, 162.-IB. Zoo!. of Blossom, 1839, 12. 

WAGNER, Suppl.· Schreb. III, 1843, 239. (Note.) 

? Spermophilus guttatus, Scnmz, Syn. Mam. II, 1845, 66. 

SP. Cu.-About the size of Sciurus huclsonius; ears obsolete; tail cylindrical, very short, with the hair, scarcely twice the 

length of hind feet. Above, dark brown, with numerous obsolete and crowded light spots; belly whitish. Length about 

7 inches ; tailless than 2 inches; hind foot 1.30. 

As no specimens of this species were collected by any of the expeditions, I have based a 
description upon the original of Bachman's article, in the collection of the Philadelphia 
Academy of Natural Sciences. The mounted animal is in rather a greasy condition, and does 
not admit of a very satisfactory description. It is marked as collected in the Rocky Mountains) 
by Townsend. 

The animal appears to be rather longer than S. tridecemlineatus. The ears are very short, 
with scarcely any projecting auricle. The tail is very short, with the hairs scarcely twice the 
length of the hind feet. The feet are large and broad. I cannot speak of the character of the 
soles, as these are fastened to the board on which the animal is mounted. 

The upper parts are of a dark brown, with numerous crowded obsolete light spots; the belly 
and feet dull brownish white; the tail above is colored like the body; beneath, rather reddish; 
there are no distinct bands in the hairs as in most species. 

Measurements. 

Inches. 

Length to root of tail (along the curve of the back)_ 8 
Tail vertebrre ____ • _ ---- _ _ _ _ _ _ _ _ _ _ __ _ __ __ _ _ _ _ _ _ _ 1. 32 

with hairs •• _______________________________ 1. 90 

hind feet. ___ ·______________________________ 1. 30 
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This species comes quite near to the Spermophilus guttatus of Asiatic Russia. A typical 
specimen (1450) of the latter species has the spots much more distinct and larger, the 
ground color of the back very 'similar to that of S. mexicanus, and with the spots quite similar, 
though larger, more quadrate, and more crowded; as well as without the distinctly linear 
arrangement-of S. mexicanus. Another specin:ten, (1643,) from the shores of the Caspian, 
however, has the spots much less distinct, and more, as in S. -townsendii, owing to their 
yellowish rusty color; and the much paler hue of the ground. _The tail is also shorter and 
more cylindrical. In both, however, the tail is shorter than in S. townsendii. 

This species was first described by Richardson as a variety of S. guttatus. According to 
Schinz, an American species first received the name of guttatus, for which reason he calls the 
Siberian animal guttulatus. I am unable to find any description of an American marmot under 
the name of A . guttatus prior to the date of 1827, when Temminck gave it to the Siberian 
animal. Schinz refers to the Rocky Mountains as the habitat of his S. guttatus, which agrees 
very well with S. townsendii. He quotes Temminck, Mon. Mamm. I, p. xxvii, and Cuv. and 
Geoff. Mammif. III, Lev. 45. 

In the preceding pages I have given all the species o£ spermophiles that have come un{ier 
my notice, and I have little doubt that they emin:ace all that are well established as inhabit
ants of America, north of Mexico. It will be seen that none are found east of the Mississippi 
river, with the exception of Spermqphilus 13--lineatus, which reaches as far as the eastern portion 
of Michigan, and f ranklini, which is found in Illinois. Further west they become more 
abundant, and have their greatest development in the region between the Missouri and the 
Rocky Mountains, extending northward to the Arctic ocean, and south into Mexico. This is 
especially the home of the species with very short ears, rather short tail, and soles usually 
more or less hairy. In the Rocky Mountains we first find the Spermophiles with long ears and 
long full tail, and having much the appearance and habits of the squirrels; these extend west1 

becoming more and more numerous in individuals to the Pacific coast. A single species occurs 
in eastern Mexico, south of the Rio Grande, (S. couchii .) 

The remaining species, described as North American by various authors, are as follows : 

SPERMOPHILUS ANNULATus, Aud. and Bach. 

Spe:rnwphilus annulatus, Aun. and BAcH. J. A. N. Sc. Phil. VIII, n, 1842, 319.-!B. N . .Am. Quad. II, 1851, 213; 

p. lxxix. 

The animal described under this name by Audubon and Bachman was purchased by me 
from a dealer many years ago and presented to Mr. Audubon. It was supposed to have been 
brought from the west, and, as such, was described by the above authors .. I have, however, 
little doubt that it is an African species of Sciurus, and, in fact, it resembles closely, if it be 
not identical with, the Sciurus rufobrachiatus of Fraser, in Zoologia Typica, said by him to be 
closely related to the Sciurus annulatus c1f western Africa. In any event, it must be eliminated 
from the list of North American spermophiles. 

SPERMOPHILUS MACROURUS, Bennett. Hab. west coast of Mexico. 

Spermophilus macraurus, BENNET!', Pr. Zool. Soc. Lond. I, 1833, 41. 
Aun. and BACH. N. Am. Quad. m, 1853, 181 ; pl. cxxxix. 
WAGNER, Suppl. Schreb. III, 1843, 246. 

Otospermophilus macrourus, BRANDT, Bull. Phys. Math. Acad. St. Pet. II, 1844, 380. 
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"Size of the cat squirrel, (Sciurus cinereus ;) fur rather coarse; body mottled with black and 
ashy white, forming irregular narrow transverse bars on the back and sides; tail as long as 
the body, (exclusive of head?) and moderately bushy. Top of head pure black; muzzle rufous 
brown above, whitish on the sides. Back of the ears blackish brown. Hairs of the tail long, 
(some of them two inches;) brownish white, annulated by three broad black rings, the sub
terminal one broadest. Length to root of tail, 13 inches ; of tail vertebne, 7! inches ; of tail, 
with hairs, 10 inches; height of ear, half an inch; hind foot, 212 inches." (And. and Bach.) 

This species was described by Bennett from a specimen collected in western Mexico, and has 
not yet been fairly established as an inhabitant of the United States. It has a very close 
resemblance to S. grammurus, and may possibly prove the same, though I have seen none of 
this last mentioned species with the black crown, nor is any mention made by Bennett or 
Audubon and Bachman of the purer gray of the anterior part of the body. I have already 
suggested the possibility that the specimen from Los Nogales (No. 1046) may be different from 
S. grammurus, and belong to this species, but, as its colors have been altered by immersion in 
alcohol, it is impossible now to decide. 

? SPERMOPHILUS CLARKII. Western America. 

This supposed species has already been discuised under the head of Sciurus clarkii, page 279. 
Its reference, by some authors, to the genus· Spermophilus rather than to Sciurus, is scarcely 
warranted by the vague description of Hamilton Smith. 
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CYNOMYS, Raf. 

Oynomy.~, RAFINESQUE, Am. Month. Mag. II, 1817, 45. 

BRANT's Muizen, 1827., 171. 

Anisonyx, RAFINESQuE, Am. Month. Mag, II, 1817, 45 (Based on an erroneous interpretation of a description by 
Lewis and Clark.) 

Cheek pouches very rudimentary; tail and ears very short. Five distinct claws to all the feet. Molars very large; their 

lines strongly divergent anteriorly, closely approximated behind. First upper molar as large in horizontal section. as the 

second. Skull very broad, the lines of the 2ygomata strongly convergent anteriorly. Pupil round.? 

The prairie dogs of America are characterized by various peculiarities which separate them 
from the genera Arctomys and Spermophilus, although they have been placed in both. The 
genus Gynomys was established by Rafinesque, in 1817, and has pri~r-ity even over Spermophi
lus.1 In the character of the cheek pouches the resemblance to Arctomys is much closer than to 
Spermophilus; these are (in the alcoholic specimen) abop.t one third. of an inch deep and very 
shallow, very little deeper, if at all, than what is observable in the Arctomys monax. In Sper
mophilus, on the contrary, the pouches extend back as far as the eyes; and even, in some t!pecies, 
to the occiput. The thumb, though short,)s quite distinct and carries a well developed claw. 
The tail is short, from one-fourth to one-seventh the length of the body. 

The skull of Gynomys is remarkably broad and short, the extreme width equal to the length, 
exclusive of the snout. The muzzle is slightly compressed and quadrangular. The nasals are 
slightly concave on their external border, narrowing behind; the nasal process of the upper 
maxillary broad, with parallel sides; the suture of the frontal bone, with the maxillary, inter
maxillary, and nasal, almost in the same transverse straight line. The dorsal outline of the 
skull is gently convex, the· edges of the orbit elevated somewhat, so that a transverse section 
between the orbits would be concave. The post-orbital processes of th~ frontal bone are very 
highly developed, the posterior border nearly in a straight transverse line, though slightly 
subulate. The cranium is broad and depressed. The posterior ext:remities of the zygomatic 
arch are much further apart than the anterior, the convergence anteriorly being such that 
the lines would meet at abo1,1t half the length of the skull, in advance of the snout. 

The free portion of the zygoma is of greater length ·than in the other Sciurinae, and the 
direction of the anterior edge of the zygomatic process of the maxillary less oblique. The an
terior face of this process is also much more deeply excavated, so that it has a distinct exterior 
and overhanging wall. The ante-orbital foramina are quite large, though far forward; they 
are elongated and strongly divergent below, so that the thin plate of bone which bounds them 
exteriorly has its edge parallel with that of the zygomatic process of the maxillary. The 
tubercle at the lower end of this foramen is much larger than usual and is distinctly visible. when 
viewed from above, projecting beyond the superior outline of the skull, which is not the case in 

any American species of the allied genera. 
The incisive foramina are moderately large and bounded posteriorly by the edge of the max

illary, which is considerably nearer the molars than the incisors. The palato-maxillary 
foramina are on the suture of these two bones. In consequence of the great contraction of the 
palate posteriorly, theJoramen behind the last molar is very much reduced in size. 

I Should the two genera be necessarily united, in any event C1;nomy3 would have to be retained, as having priority. 

42 L 
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The most striking peculiarities, however, of this genus are discernible in the molars. The 
outline~> of the molar series, instead of being nearly straight and parallel, as in Arctomys, or 

' curved with parallel chords, as in Spermophilus and Sciurus, are curved and very strongly 
divergent anteriorly and approximated behind. Thus the narrowest part of the palate is be
tween the :fifth molars, and measures only half as much as the widest portion between the :first. 
There is only a slight approximation to this anterior divergence in Spermophilus. The molars, 
too, are very large, and occupy a long interval of the skull, equal to more than one-fourth of 
the total length, w bile in A.rciomys and Spermophilus this space is less than one-fifth. The in
terval between the anterior molar and the incisors is less than the length of the line of molars, 
while in A.rctomys and Spermophilus it is considerably greater. 

The :first upper molar is very nearly as large as the second, particularly in the section made 
by a horizontal plane. It, however, has but one root, and is inserted obliquely forwards and 
mwards; its crown is peculiarly marked by a compressed crest rising at an angle with a lower 
ridge on either side, separated by a narrow valley; these are parallel with the central one. 
The general direction of these ridges is forwards and inwards, and their lines, if produced, 
would meet in the middle of the incisive foramina, instead of being nearly transverse, as in some 
Spermophilus and A.rctomys. The second, third, and fourth molars increase but little in size 

. posteriirly, and are more narrowed internally than in the allied genera. The :fifth, however, 
is much larger and in the sh~pe of a quarter circle, with the two perpendicular radii forming 
the anterior and interior margins of the tooth. Its surface exhibits three distinct valleys, in
stead of the two usually seen in the slightly worn tooth of the Sciurinae. 

The lower molars correspond in development to the upper. They are shorter in proportion to 
their width than in other Sciurinae, especially the first, while the reverse prevails in the last 
molar, which is considerably longer than wide. Viewed laterally, the anterior lobe of each 
tooth is much larger, higher, and more pointed than the posterior, while in other Sciurinae 
these are of nearly equal height. The shape of the jaw, too, is different. 

The upper incisors are large and considerably rounded on the external angle. They are twice 
as deep as broad, with faint shallow strire on the anterior face. The enamel shows laterally on 
about one-third of the side of this incisor. In A.rctomys, the incisor is nearly as broad as deep, 
and the enamel covers more than half the side. 

From the. above description it will be seen that the skull of this genu,s differs very greatly 
from its allies, more, indeed, than any of these do among themselves. In the totality of 
characters the approximation to A1·ctomys is considerably the closest. From this and Spermo
p hilus it differs in the divergence anteriorly of the line of molars; the great size of the molars, 
especially the :first; the greater size and complexity of the posterior upper one ; the strong 
convergence anteriorly of the zygomata, &c. 

The ears of this genus are very short, in fact, nearly rudimentary. The eyes are moderately 
large. The tail is short, one-fourth to one-eighth the length of body, thinly haired, and the 
lateral hairs longest. The body is very thick and squat. The feet are large; the claws well 
developed ; those on the forefeet much larger than the hinder ones, and distinctly :five in 
number; that on the thumb unusually large. The pupil of the eye, in an alcoholic specimen, 
appears ·slightly vertical, but it seems circular in a living animal. The ridges of the palate are 
considerably more numerous. between the molars than the molars themselves. The pouches are 
very shallow, and do not extend much deeper than in Arctomys, not as far back as the eye, or 
scarcely half an inch. 
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CYNOMYS L UDOVICIANUS. 

Missouri Prairie Dog • 

.llrctomys ludovicianus, 0Rn, Guthrie's Geog. 2d Am. Ed. II, 1815, 292, 302. 

SAY, in Long's Exped. R. Mts. I, 1823, 451. 
HARLAN, F. Am. 1825,160. 
GoDMAN, Am. N.H. II, 114. 
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GRIFF. Cuv. III,, 1827, 198. (Plate taken f. om Lewis and Clark's specimen in Peale's 
Museum.)-lB. V, 1827, 247. 

PRINCE MAx. Reise in das innere Nord-Amerika, I, 1839, 365. 
WAGNER, Suppl. Schreber, III, 1!!143, 261. 

Spermophilus ludovicianus, "LEssoN, Manual, 244, 658." 

F. CuviER, Suppl. Buffon, I, Mam. l831, 316 

Aun. & BAcH. N. Am. Q.uad. II. 1851, 319 ; pl. xcix. 

KENNICOTT, Rep. U.S. Pat. Off. Agricultural for 1856, (1857,) 81; pl. ix. 
Cynomys socialis, RAFINESQUE, Am. Month. Mag. If, Nov. 1817,45. 

BRANTs, Muizen, 1827, 171, (from Raf.) 
LESSON, Nouv. Tab. R. An. 1842, n5. 

Cynomys grisea, RAFINESQUE, Am. Month. ~ag. II, Nov. 1817, 45. 

BRANTs, Muizen, 1827, 172, (from Raf.) 
.llrctomys griseus, FisCHER, Synopsis, 1829, 345. 

".llrctomysmissouriensis, WARDEN, Desc. U.S. V.1820, 627." 

.llrctomys latrans, HARLAN, F. Am. 1825, 306. 

Barking Squirrel, LEWIS and CLARK, II, 1815, 175. 

Size of fox squirrel, Sc. vulpinus, but heavier; ears very short, not projecting ~have fur. Tail sho;t, with the hairs, about 

one third the length of body. Claws long, very stout; the thumb of fore feet armed with a long claw instead of a flat nail. 

Soles with a patch of hair. Color above reddish brown or cinnamon, with the tips of the hairs lighter and with scattered black 

hairs interspersed; beneath brownish white or yellow. In winter of a more grayish cast above. Hairs on the upper part lead 
color at base, then pale cinnamon white t0 cinnamon. Tail like the back, its tip black, with the hairs light colored at base. 

Length a.bout 12 incho;ls; tail, with hairs, 4; hind foot about 2.25 inches. 

This species, in external form and terrestrial habits, approaches the true marmots, as it does 
likewjse in its internal structure. The cheek pouches are small and. not easily detected, even 
in a fresh specimen. The body is stout and clumsy, a woodchuck (Arctomys monax) in 
miniature. The ears are very short, with scarcely any rim whatever, and this not projecting 
beyond the short fur. The septum of the nose is naked; the hairs elsewhere come almost into 
the nostrils. The fore feet are large, and the thumb is armed with a strong claw as long and 
stout as that on the _fifth or exterior finger. · The third finger is. largest; second and fourth 
nearly equal, and the claw of the fifth does not reach to the base of the claw of the fourth. The 
third toe is longest; the fourth but little shorter ; the second reaches to the middle of the claw 
of the third; the fifth not to the base o~ that of the fourth; nor the first to that of the fifth. 
The. palms are naked; the soles nearly so, with the exception of a central patch under the base 
of the metatarsus. The tail is short, usually about one-third the body, sometimes not more 
than a fourth; it is covered nearly uniformly everywhere (wi~h but a moderate degree of flat

tening) with stiff hairs. 
The pr;vailing colors of this animal in summer are reddish brown, almost a light ·chestnut 

or cinnamon, turning gradually into brownish yellow on the sides, and lighter tint of the same 
beneath, without any distinct line of demarcation anywhere. A cldser examination above, 
however, shows that the reddish brown is tipped with a paler tint of the same or of brownish 
yellow, and that there are numerous black hairs interspersed. The hairs individually are very 
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dark plumbeous at the extreme base, then very pale cinnamon, then reddish brown as described ; 
the latter of greatest extent. There is consider:aqle difference, however, in different specimens 
as to the amount of the pale color at the base of the hairs ; in some this being displaced by the 
reddish brown. The hairs beneath are brownish at the base posteriorly; anteriorly they are 
generally uniform pale brownish yellow throughout. The whiskers and edges of the eyelids 
are black ; the iris is also black. The tail geCJ.erally is colored like the back ; for one-third or 
one-half from the tip it is black; the hairs being reddish white at the base, and some of them 
tipped with the same. 

In examining a large series of prairie dogs collected at different seasons, it will be seen that, 
as a general rule, they ar~ much brighter colored in summer, in some cases of a bright rusty or 
brick red; the tips of the hairs lighter. These tints become paler towards the winter, fading in 
a measure to a grizzled yellowish gray and dull light brown. The fur becomes fuller and softer 
in every way. In summer the sole is generally naked, except an isolated patch of grr,ater or 
less extent in the centre; in winter this patch increases in size, though generally separated by 
a narrow line from the hairs on the sides of the feet and on the heel. 

In winter specimens the under fur is very dark sooty plumbeous, then pale yellowish or 'cin
namon white for most of its extent, and tipped with various shades of reddish brown. In all 
cases the under parts are much lighter than the upper; sometimes they are of a brownish silver 
gray, sometimes with a tinge of yellowish rusty, either continuously or in patches. 

From the accompanying list of localities it will be seen that the prairie dog has a very exten
sive distribution, being found over the entire extent of the region between the Missouri River 
and the Rocky Mountains. It has not been hitherto recorded as occurring north of the United 
States line, as Richardson does not mention it as an inhabitant of the Saskatchewan. Southward 
it extends to the Rio Grande, certainly as far as the vicinity of Presidio del Norte, in latitude 
30°; it is probable, however, that it does not reach as far south on the river as Matamoras, f!,S 

Dr. Ber landier does not mention it in his notes on the zoology of that region. 



..: 
" ,.Q 

s 
" " " ~ 
" d 

"' ,.Q 

s 
" " bJ.J= "" ·- ... '0 w 

"'c 0 
:;;-
~ 
0 

'" .. " '0 
§ 

Locality. When col
lected . 

List of specimens. 

... 
" ,.Q Nature of spe-s cimen. '" ~ " "" " " " 

Whence and how obtained. 

" E E 
" " " ·;;., 

'" w 

§ 0 0 z 2; 

Measurements. 

.., ._ ._ 
~ ~ 0 0 

" "' i. 
"' "" "" ~ .s '8 

~ " " <8 "' 
;9 

" CO) t Q) ~ ._ ._ .s 0 o ·a 0 0 

E s 0 "' -5 -5 "' ~ > ~"' 
~ .. .. bD 

-~ ·; ~ " " 
·:;; 

0 0 " "' IS: z z E-< E-< ... ... 

Collected by-

0 0 
"' "' rJJ. __ , __ , __ , ___________ ,-----1---.,-----------------------------------

2191 .. ... . .. .. .. Milk river, Nebroska ... _ ............ Aug. 18, 1853 Gov. I. I. Stevens....... .. .. .. . .. . .. .. .. Skin ..... , .............. 2. 75 12.00 3.00 4.00 .. . .. . .. .. .. .. .. .. Dr. G. Buckley, U.S.A. 

2540 .................... do .............................. do ............... do ............................... In alcohol ................................................................. do ... ......... .. 

190 ............ Upper Missouri ................................. . Dr. J. Evans ............................. Skin ............................... . .................................................. .. 
1325 .................... do .......................... 1854 . ........ Col. A. Vaughan............... . ... ..... .do.......... ...... ...... ...... ..... . ...... ...... ...... .... .. .. .. Dr. F. V. Hayden .... .. 

1326 .................... do .......................... 1854 ................. do .................................. do ........................................................................ do ............ . 
1528to .................... do .......................... 1855 ......... Dr. F. V. Hayden .......................... do ................ .. ........................... . ........... · ..... · ... · . ................. .. 

15462 
18153 

18163 
18173 

776 
2541 

.. do .......... 1.13 

.. do .......... 1.25 

.. do .......... 1.13 

Q I Yellowstone river .................. \ Aug. 10,18561 Lt. G. K. Warren, U.S. Army. ""I D 
Q ........ do ...................... . ....... do ................ do.......................... C 

(!) ........ do .............................. do ................ do.......................... A 
.. do .......... 1.30 ••••••1·• • •••1 Fort Pierre,Nebr~ska ............. . l.•••••· •··••••i Dr.J.Evans ........... . ...... . ..... , . .... . 

........ do ........................................ Col. Vaughan ............................ [ .. do .......... , .... .. 

2.38 2.90 11.00 2 .63 ~.38 2.25 ........ do ............. . 

2.63 3.25 13.00 3.00 

1.40 11.75 11.00 2.75 

2.50 ............ 2.46 

3.8812.00 2.25 1! ........ do ............. . 
3 .75 2.00 2.25 1t ...... .. do ......... : .. . 
3.70 1.95 .......... . ....................... .. 

.. .. .. .. .. .. . .. .. . Dr. F. V. Hayden .... .. 

575 .................... do ................... ; ................... Th. Culbertson ............................. do ......................................................... ; ............................ .. 
647 1798 ............. do ........................................ Dr. Hayden . ...... .. .................. , ... do ............................................................................... "" .. .. 

260 ............ .. ...... do .. ...................................... Dr. J. Evans .............................. do ...................................... · ........... • ....................... " • ...... . 
777 .................... do ........................................ ; ....... do ................................ In alcohol. .. 1.28 '2.30 2.80 10.00 3.05 4.05 1.70 2.40 .......................... . 

778 1814 .............. do ............................................... do ................................ Skin ..................................................................... . . -.............. . 
18033 2500 Q Fort Randall, Nebraska .......... Oct. 15,1856 Lt. G. K. Warren, U. s . Army..... F .............. 1.25 2.50 3.50 13.00 4.00 5.00 2.00 2.38 2 Dr. F. V. Hayden ..... . 

1804 ..... . .............. do ....................... .... -. .. do ................ do ................................ .. ......................................... _, ............................. do ............ .. 
1805 .. .. .. .. .. .. .. ...... do .............................. do ................ do .... ., , .. .. • .. .. .. .. . .. • .. .. .. .. .. .. .. .. • .. .. . .. .. .. . .. • .. .. • .. . .. .. .. .. .. .. .. .............................. do ........... .. 
1806 .................... do .............................. do ................ do ........................................................................................................... do .......... .. .. 
1807 .. .. .. .. .. .. • .. 1 .. . do............. • ............... do .. ; ............ , do ............. · ...................... _ ........................................................................ do ............ .. 

1808 2501 .............. do ........................... do ................ do .............................................................. , ............................... """ ........ do ............ .. 
18093 2502 (!) ........ do .............................. do ............ ; , .. do.......................... M ., ............ 1.13 2.25 3.25 12.50 3.25 4.25 1.75 2.25 1t ........ do ............ . 

1810 2503 ............. do .............................. do ... : ............ do .......................................................................................................... do ............. . 
1811 2504 .............. do ......... ; .................... do . .............. do ...................................................... . ......................................... . ........... do ............. . 
18123 2505 .. _ ............ do .............................. do ................ do.......................... G .............. 1.13 2.25 3.25 12.25 3,13 4.13 1.75 2.13 It ........ do ............ .. 
1813 2.)06 ..... .. ...... do .............................. do ................ do.......................... ...... .............. ...... ...... ...... ...... ..... . ..... . ................. . ....... do .......... .. .. 

18143 2507 ........ _ ...... do .............................. do ................ do.......................... K .............. 1.13 2.25 3.25 11.25 3,00 3.90 1.50 2.25 1 ........ do ............. . 
1801 2498 .............. do .............................. do .... .-........... do .......................................................................................................... do ............ . 

1802 2499 .............. do.. .. .. • .. • .. ................. do ........... ~ .... do.. .. .. .. .. • .. • .. .. .. .. • .. .. .. .. .. .. .. .. • .. • .. .. ................ · .. .. .. . .. . .. .. .. ··.... .. .. .. .. ............ do ...... " .. "" 
1818 .................... do .............................. do ................ do ....................................................................................... . ................... do ............ .. 
1819 .. .. .. .. .. .. .. ...... do.. .. .. • .. .. • .. .. • .. .. .. .. • .. .. do.. .. .. • .. ...... do.. .. .. .. • .. .. .. .. .. .. .. • .. .. .. .. .. • .. • .. .. .. .. .. .. .. .. .. .. . .. • .. .. .. .. .. • .. .. .. .. .. .. .. .. .. .. .. .. • • ....... do ............ .. 
1820 .................... do .............................. do ................ do ........................................................................................................... do ............. . 

' Measurements made by Dr. Buckley before skinnin&. a Twenty-one specimens. • Measurements made by Dr. Hayden before skinning. 
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~ __ , __ , __ , ____________ , _____ , ____________ , __ , ______ , __ , __ 1-- 1--1-- ··--·- --·--·--·-- ·--·--------

1904 

1914 

1905 

499 

500 

1715 

1716 

1717 

339 

354 

1054 

1035 

161 

498 

1651 

2602 I Q 

(J 

2603 I Q 

1256 

1268 

2214 

1144 
' 

0 

1634 I 0 

1349 

1350 

1890 

1160 

Fort Randall, Neb' ........... 1 Oct. 15,1856 Lt. G. K. Warren, U.S. A .... B 

E 

H 

Skin .......... 1 1.40 I 3.00 I 3.50 113.251 2.63 I 4.00 I 2.13 I 2.38 2! Dr. F. V. Hayden .. 
... .... do .......................... do .............. do ................... . .. .. do .......... 1.25 2.50 3.50 

.... .... do ..... : .............. ...... do .............. do .................. .. .... do .......... 1.13 2.25 3.~5 

.... . ... do ... ....................... do .. .... .... .... do . .................. . .. .. do . ......... 1.13 2.25 3.25 

., ...... do ....................... . do .............. do .................. .. L ... . do .......... 1.25 2.50 3.25 

........ do .................... l. ..... do ...... [ .... .... do .................... 1 N ... do.......... 1.13 2.25 3;25 

Republican river, Neb .... '"I Oct. 16,1856 Lt. F. T. Bryan,U. S. A ...... l3821 .... do ........ .. 

........ do .................... Oct. 7,1856 ........ do.................... 373 In alcohol. .. .. 

Medicine Bow Butte . ........ Aug. 7,1856 ........ do.................... 225 Skin ......... . 

Greenhorn Mts., Rocky Mts .. . Capt. Beckwith, U. S. A ..... 3 [ .... do ... ; ...... 

Llano Estacada, Tex ................. , ..... . Capt. J. Pope, U. S. A ..... , .. .•.. do .• . ••. .... J• ••••• I•••••· 

Pecos river. .. • .. .. .. .. . .. .. . May 25, 1855 ........ do .................. .. 

Head of De vii's river......... May 10,1855 ........ do ................... . 

Pecos ....................... Apl. 24,1856 .... .... do .................. .. 

71 l .... do ............... .. 

74 ... . do . ....... .. 

192 .. .. do ...... ... .. 

Jornada del Muerto,N. M..... .. .. .. .. .. .. .. Capt. A. W. Whipple, U.S. A. 12 l .... do ......... , 

...... .. do .................... I .............. I ........ do .................... I ...... I .... do ...... ... . 

Devil's river, Tex .......................... Maj. W. H. Emory, U.S. A ........... . do ........ .. 

3.00 

4.00 

2.25 

San Luis Springs, N. M ...... Apri1,1855 .. . ........ do ..... ........... .. .. 

Limpeo Mts., Pres. del Norte ....................... do .................. .. 

In alcohol. .. "I .80 1 1.50 1 1.70 

Skin ......... ·. 

San Antonio to El Paso .. . .. • • ................... . do ................... . Sl<eleton ...... 

Fort Chadbourne, Tex ...................... Dr. E. Swift, U.S. A ....... .. .. .. do ........ .. 

Fort Kearny . ............................. Dr. w. Hammond, U.S. A ... . Skull ....... .. 

...... . do .................. . • ....... do .................. .. . ... do .. ...... .. 

Fort Belknap, Tex ........... . Capt. Marcy, U.S . A ......... l ...... l .... do ......... . 

Red River, Ark ............... [ .............. 1 Dr. Shumard . ............... 1 ...... [ .... do ........ .. 

2t J···· •..••••......•.•• 

J~ I •, ,, ,, , , , , , , , • ••• ,, ., 

2 

11·5 .................... .. 

12.50 4.00 4. 75 2.00 2.25 

12.00 3.00 4.00 1.75 2.13 

12.25 3.13 4.13 1.75 2.00 

13.00 3.25 4 .25 1. 75 2.25 

12.00 3.25 4.00 2.00 2.25 

11.00 3.00 3. 75 ..... 

11.50 3.25 4.50 1.6512.40 

11.00 2. 75 3.25 

...... , ...... ....... ~ W. S. Wood .. ...... . 

.......... do ............. .. 

1.00 1.00 

... . do ............. .. 

Kreutzfeldt .• , •.•••. 

o oooo o /o Ooooo / oooooo / o o o ••••• •• • •o o o o oooo 

1.20 
1 
...... 

.. .... 2.50 

2.5511.76 

2.57 1.94 

............. !'""' 

...... ! ........... . 

Dr. C. B. Kennerly. 

........ do .... ..... .. 

• .. . .... do ......... .. 

. ....... do .......... . 

J. H. Clark .. ....... . 

. ...... do ......... .. 

'1 These are probably included in the preceding list of specimens from Fort Randall. As I have not been able to assign the numbers, however, J repeat them, to preserve Dr. Hayden's recent meamrements. 
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RODENTIA-SCIURJN AE- CYNOMYS GUNNISONU. 

CYNOMYS GUNNISONII, Baird. 

· Short-tailed Prairie Dog. 

Cynomys gunnisonii, BAIRD, Pr. A. N. Sc. Phil. VII, April, 1855, 334. 

~? Arctomys columbianus, 1 ORD, in Guthrie's Geog. 2d Am. ed. II, 1815, 292, 302. 
?? A.nisonyx brachyura, 1 RAF. Am. Month. Mag. II, 1817, ·15. 
?? Arctomys brachyura, 1 HARLAN, F. Amer. 1825, 304. 

FISCHER, Synopsis, 1829, 345. 

?? Burrowing squirrel of Columbia, LEWIS and CLARKE, II, 1815, 173. 

335 

SP. CH.-Size less th1m that of the S. ludovicianus, general proportions similar. Ears very short; thumb armed with a 

well developed claw. Tail short, the vertebral portion less than one-sixth the length of t!Je body, with the hairs, less than 

one-fourth._ Color above rather light liver brown, mixed intimately with ash, light brown, and black; beneath pale yel

lowish brown. Tail white along the edges and at the tip, with a subterminal margin of black ; the hairs at the tip are 
white to the base, with a narrow central bar of black. The black bar sometimes wanting. 

In general appE_larance this sphermophile appr0aches to the S. ludovicianus, or prairie dog, 
although a comparison with many specimens of the latter shows constant and sufficient distinc
tive characters. Its size is somewhat less. 

The body is thick and comparatively sh'Ort, the head very broad. The septum of the nose 
only is naked. The whiskers are black, and not so long as the head. The ears are very short, 
forming only a narrow rim around the auditory aperture ; they are thickened and densely 
covered with hair, except inside. They are somewhat larger than those of S. ludovicianus, and 
very similar to those of S. franklini. The feet are weaker than those of S. ludovicianus. The 
claws are very long and slightly curved. The thumb is armed with a stout claw, (not nail,) as 
large as the fifth claw would be with the tip broken off. The third finger is longest; the fourth 
a little shorter than the second. The fifth extends barely to the base of the claw of the fourth. 
The palms are naked. The proportions of the toes are much as inS. ludovicianus, though abso
lutely they are decidedly smaller. The soles are naked, with a patch of long hairs in the centre. 

The tail is very short, less than that of any species known to me, the vertebrre (in No. 501) 
being scarcely one-ninth of the length of the body. It is covered rather densely with hair., and 
is much flattened. 

'l'he upper portions of the body-are black, pale brownish white, gray and brown intimately 
mixed or mottled, without any appearance of spots or bars. Anteriorly these colors have less 
black, posteriorly more grayish. The under parts ar-e of a light brownish yellow, darker on the 
legs, lighter under the head and on the throat. The predominance of black hairs on the crown 
almost gives rise to a black patch, invaded, however, by brownish gray;· the eyelids are colored 
like the belly. On the upper parts the hairs are dark lead color at the base, then ashy w,hite 
for most of their length, then light brown, with the tips mucli lighter. The soft concealed fur 
is ashy white to the tips; interspersed are many hairs tmtirely black. Anteriorly the basal lead 
color is almost wanting, posteriorly the ashy 'white becomes purer and more distinct. The hairs 
beneath are dark lood colored at the base, less distinct anteriorly. The tail, for its basal half, 
is like the back, otherwise it shows a mixture of black and white, with a broad and uninter
rupted border and tip of pure white throughout, except towards the base, where this becomes 
yellowish. The hairs at the end of the tail are pure white throughout, except a well defined 
and narrow ring of black in the centre, for about one-eighth of an inch ; in fact, this subter
minal black border can be traced for nearly the whole length of the tail. 

1 Based on the description by Lewis and Clark, as mentioned below. 
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This species may be readily distinguished from its nearest representative; S. ludovicianus; by 
its somewhat less size, much shorter tail, which is white (not black) at the tip, weaker feet, &c. 
'l'he prevailing color is not light reddish brown, but rather a liver brown, and the mixture of 
the different colors much finer. The fur generally is much softer. From S. franklini it differs 
by hrger size, much shorter tail, much larger thumb nail, and general colors; exhibiting none 
of the yellowish brown gloss of the upper parts, nor the distinct spotting of bl~ck. 

The skull differs materially from that of S. ludovicianus in being shorter and broader, tho 
molars more parallel, with other characteristics only distinctly intelligible from a figure. 

Since preparing the preceding description; based upon No. 501, two specimens of a short, 
white-tailed prairie dog have been received from Lieutenant Bryan, which possibly belong to 
the same species. They are quite similar to Captain Beckwith's specimen in general character, 
the very short tail; &c. This is, however, entirely white for two-thirds its length ; the basal 
third being like the back. The terminal hairs of the tail are pure white; and in none, is there 
any annulation of black whatever. The prevailing tint, even in the midsummer specimen, 
lacks the red aspect of C. ludovicianus, the predominant color above being a brownish yellow, 
grizzled with paler, the lower parts a pure browj;_ish yellow. The August specimen is 
darker above, with more black hairs intermixed. The tails of these specimens are more cylin
drical than in No. 501; their proportions to the body and colors are also somewhat different, 
and it is quite possible that the two may be really distinct, and that the one from Cooachetope 
Pass belongs to a species which has its headquarters somewhere in the Great Basin. 

Lewis and Clark mention a burrowing squirrel from the plains of the Columbia which 
appears to be a Oynomys, and may possibly be the same with the species here described; or, if 
two be indicated, as is quite possible, then the specimens of Lieutenant Bryan might be 
referred to the animal of Lewis and Clark, under the name of columbianus. There are, 
however, important discrepancies between the description of the above authors and the Smith
sonian skins not readily reconcilable. Thus: " the two inner toes of the fore feet are 
remarkably short, and are equipped with blunt nails; the remaining toes on the front feet are 
long, black; slightly curved, and sharp pointed." H ere it is uncertain whether the authors 
refer to two inner toes of one foot only, making the first and second/ or, as is most likely, 
whether they mean the innermost one of two, making the inner front toes for each animal. 
At any rate the inner toes are said to be remarkably short and equipped with blunt nails, the 
remaining toes being long. This, if the meaning of the author is to be taken in its precise 
signification, is very different from the species here described, in which the inner toe is quite 
large, and armed with a conspicuous claw, nearly as large as most of the others, instead of 
having a blunt nail. This is, however, a matter of much uncertainty. " The under parts are 
of a light brick red, the upper of a brown gray, with a slight tinge of brick red; the long 
hairs of the back of a reddish white." There is nothing whatever of this brick red in the 
skips before me, the under parts being brownish yellow, even in summer _specimens. " The 
head and body are 12i inches ; the tail is 2i, flat, depressed, with the hairs inserted on the 
sides, the margin white, the bases of the hairs fox red." (No mention of a black median 
band.) 

Should any of these white-tailed prairie dogs ever show a brick red color, I would have 
little hesitation in referring one of them to the Arctomys coh•mbianus, although, as stated,. 

Rafinesque has based his genus Anisonyx upon this interpretation of the meaning of Lewis and Clark. 
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the summer specimens exhibit no trace whatever of it. The arctomys lewisii of Audubon and 
Bachman COll}-e much nearer in point of color to the description of Lewis and Clark. It may 
be that there is a permanently reddish species on the Columbia, and, as I have already stated, 
I consider it by no means improbable that Captain Beckwith's specimen may be specifically 
different from those of Lieutenant Bryan, which would make three in all. 

List of specimens . 
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0 Measurements. 
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--------------------1---'1--------. --------
5011636 .... CooachetopeP'ass, .............. Capt. E.G. Beck- 1 22 Skin ........... ll.001.251.92l.75 1.84' .50 ,33 ........ Mr. Kreuz-

Rocky Mts. with. · feldt. · 

19032601 (J Pole Creek, Neb. July 30,1856 Lt. F . T. Bryan .. 178 .. do ........... 10,5Q l.852.30 .... 2.00 .. , . .... 2.~11.00 W. S. Wood. 
1973 .... Q Medicine Bow Aug.2B, 1856 ...... do ......... 312 Skininalc•

1
3.50 13.501.752.501.55 2.20 .52 .35 ........ 

Creek, Neb. 

• Probably too short, • Skin stretched, 

43 L 
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ARCTOMYS, Schreber.1 

Arctomys, "ScHREBER, Saugthiere, IV, 1792." 
AuD. & BACH. N. Am. Quad. I, 1849, 16. 

SP. CR.- -Size large; body very thick and depressed; thumb very rudimentary, armed with a small flat nail, not a claw; 

soles entirely naked; cheek pouches very shallow ; pupil rounded? 

It is in this genus that we find the largest members of the Sciurinae, some of them, indeed) 
taking the second or third rank in size among North American rodents, being exceeded only by 
Castor and Hystrix, and one species of hare, the body is thick and massive, the ears distinct 
and well shown above the fur, though short an~ rounded. The tail is bushy and full, but nearly 
cylindrical, the hairs being as long above and below as laterally. The thumb is rudimentary, 
with a short :flat nail) not a claw. The outer finger of the hand extends as far as two~thirds 
the length of the palm) and in all the feet the claw of the outer toe reaches beyond the base of 
the one next to it. 

The skull is much more flattened than in the spermophiles, in fact its upper outline is not 
only nearly straight, but it is decidedly concave between the orbits. The post-orbital processes 
are very large, the distance between their apices equal to the greatest width of the back part of 
the head; their posterior margin is rectilinear and perpendicular to the axial line of the skull, 
until it passes gently into the temporal ridge of the parietal bone, which is quite prominent 
and concave externally. There is a distinct semicircular notch behind the subtubercular ante
orbital process of the frontal; the nasal bones extend back nearly as far as this notch. The 
malar bone is twisted angularly, and shows externally three principal faces; anteriorly,_ it is 
wedged between the maxillary and the lachrymal bones. The palate is broad and rather plane, 
though flattened concave between the molars-the bottom of the palate on a level with the in
ferior edge of the root of the zygoma. The external outlines of the upper molars are rectilinear 
and parallel in the adult-curved in the young ; the inner outlines are slightly divergent ante
riorly in the young. The plane of the grinding surface is nearly horizontal at first, but twisted 
outwards more and more obliquely behind. There is no very essential difference in the shape 
of the lower jaw of Sciurus and Arctomys. 

The incisors are much less compresRed than in Sciurus, considerably rounded anteriorly and 
laterally; the enamel extends half way round the side. There are faint indications of numer
ous fine strire on the enamel. The crown of the anterior upper molar is about half the area of 
the second, and its summit is on the same level with the rest. The other teeth are nearly equal, 
but increase gradually posteriorly. The first molar has one root, the others three, each; the 
crown of the first molar, in its most perfect state, exhibiis a semicircular marginal ridge on the 
inner, anterior, and posterior sides, thus encircling nearly three. fourths of the crown; within 
this curve rises a transversely elongated tubercle. 

I.~ the young skull the deciduous first upper molar is much smaller than its successor ; the 
crown however, is not a ~Simple conical tubercle, but shows a distinct longitudinal ridge, with a 
pit on either side ; in this case, however, the direction of the ridge is nearly with the line of 

1 This is the authority given by Agassiz in Nomenclator Zoologicus. I find t11e name used, however, by Gmelin, in 1788. 

It is probable that Schreber made it in one of the earlier numbers of his volume IV, which was not completed nor furnish.ed 
with a title until1792. 
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the molars. The deciduous second molar is longer t~an broad, the reverse being the case in its 
successor ; in other respects they are not very dissimilar. The first two upper molars are not 
replaced until the animal is more than two-thirds grown. 

The preceding description of the characters of the skull of Arctomys is derived chiefly from 
undoubted specimens of A. mona,x. An immature skull from Wisconsin, (1679,) at first sup
posed to be the sall1e, differs in some very essential points, especially, however, in the sjze of the 
teeth. Compared with a skull of A. mona,x, from Essex county, New York, of the same age, 
but a little longer, although the incisors are S!llaller, the molar teeth are found to be larger in 
every way. Thus the three posterior teeth measure nearly as much as four in the other skull. 
The molars thus extend further forward as well as backward in the Wisconsin specimen. The 
palate between the posterior molars is narrower, butbetween the anterior ones is of the same 
width. 

It is, perhaps, erroneous to say that Arctomys is without cheek pouches. In A. monax there 
is a distinct indentation on the side of the jaw i~side, extending to a depth of perhaps half an 
inch. 

- -

ARCTOMYS MONAX. 

Woodchuck; Gron,n!ll:log. 

#us ~x, ~NE~, Syst. Nat. (lOth ed.) I, 1758, 601.---:IB. (12th ed.) I, 1766, 81. 
BaDDAERT, Elencbus Animalfum, I, 1784, 105. 

Glis monax, ERXLEBE.'I, Syst . . 1777, 361. 

Arctomys 7l11Jna:x, GHELIN, Syst. Nat. I, 1788, 142. 

SHAW, Gen. Zool. II, 1801, 117, (from.l'ennant.) 

DESMARE$T, Mam.m. II, 1822, 328. 

SABINE, Linn. Trans. XIII, _1822, _ 582. 

HARLAN, F . Amer. 1825, 158. 
GRIFFITH's, Cuvier, III, 170; plate (from Lawson).-IB. V, 1827, 244. 

RICHA:RiisoN, F. B. Am. I, 1829, 153 ; (from Godman.) 

GODMAN, Am. N . ]I. II, 100. 

-PE ;Kli,Y, N. Y. Zool. I, 1842, 68; pl. ni,f . .4. 
A.un. & BACH. N. Am. Quad. I, 1849, 17; pLii. 

K ENNICOTT, Rep . U. S. Pat. Oqfce , Agricult11ral for 1856, (1857,) 82; pl. x. 

Gli8 canadensis, ERXLEBIIN, Syst. An. 1777, 363 . . (Quebec Ma~mot, of Pennant .) 

Mus empetra, PALLAS, Nov. Spec. Glir. 1778, 74. 

:BoDDAERT, E_lenchus Anim. I, 1784, 105. 

Arctomys en:tp#ra, SCHRE:BER, Siiugthiere, IV, 1792, 743 ; _pl. ccx. 

SHAW, Gen. Zool. II, 1801, 119. 

GMELIN, ,Syst. Nat. I, 1788, 143. 
DESMAREs~, :r.Iamm. I, 1822, 329. 
SADINE, Linn. Trans. XIli, 1822, 584. 

HARLAN, F. Amer. 1825, 159. 

GRIF;FITH's Cuvier, .V, 1827, .245. 
RrcHAJtDsON, F. ;B. Amer. I, 1829, 147 ; pl. ix. 
FISCHER, Syn~psis, l829, 343. 

GRAY, Knowsley Menagerie, 1846 ; pl. vii. 

".Marmota rjuebekana, PENNANT, Syn. 270," (as quoted by Pallas.) 

A rctomys melanopus, KuHL, Beitriige, 1820, 64. (Canada.) 

FISCHER, Synopsis, 1829, 343. 

Arctomys marmota canadensi8, KuHL, Beitriige, 1829, 64. 
FrSCHER, Synopsis, 1829, 341. 
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.'lfaryland marmot, PENNANT, Synopsis Quad. 1771, 270.-Iu. Hist. Quad. 1781, No. 260.-lB. Arctic Zoology, I, 

1784, 111. 

Quebec marmot, PENNANT, Synopsis, 1771, 270.-IB. Hist. Quad. 1781, No. 259.-IB. Arctic Zool. I, 1784, 111. 

Monax gm, ST. HILAIRE & CuviER, Hist. des Mammif. III, 1819 ; plate and text. 

SP. CR.-Tail, with the hairs, about half as long as the body and head, or a little less. Color varying from nearly pure 

black all over to grizzled above, and bright chestnut red beneath. Feet always black, or dark brown. Tail usually black, 

sometimes annulated grayish. Length, 15 to 18 inches. Hind foot over 3 inches. 

Description of specimens before skinning (84'7, 854). 

Form very thick and clumsy. No constriction at the neck, which is short, the head set ap
parently directly on the shoulders. Headbroad, flattened above. Legs short and thick. Tail 
short, full, and bushy, somewhat flattened; the tips of the hairs reaching a little beyond the 
ends of the claws of the outstretched feet. Fur of two kinds-the basal soft and moderately 
close, the longer projecting beyond the basal fur half the length of the latter, composed of stiff 
lustrous hairs; the tail entirely of the latter kind, without any soft fur. Annulations are dis
tinctly viEible on the skin of the tail on separating the hairs. 

Head broad and full. Centre of the eye midway between the tip of the nose and the posterior 
margin of the ear. Nose broad, the muffie covered with hair to the edge of the nostrils; the 
broad septum between them, with the inside of the nostrils themselves, naked and black. The 
upper lip is divided vertically by a broad shallow furrow, running up and bisecting the septum. 
This is naked throughout. The lower end of this furrow is occupied by an angular cartilaginous 
pad, which lies over the base of the incisors. The lips are very full and fleshy; the upper ones 
inflected into the cavity of the mouth, with its coating of hairs, the boundary of which is _marked 
by a fringe of short bristles. The lower lip is not attached to the end of the jaw, but may be 
slipped down for a distance equal to the length of the incisors. 

There is a short shallow cavity between the muscles of the jaw and the cheek, attaining a 
depth perhaps of half an inch or less, and occupying the place of the internal pouch of Tamias 
and Spermophilus. The inner edge of this is covered by a cartilaginous roughened pad, which 
extends backwards so as when the molars are in apposition, to lie against their line of junction. 

The cheek whiskers are in five horizontal series on each side, nearly parallel, the upper 
somewhat divergent. There are about five large hairs in each series, though sometimes two' 
spring from the same rout, and there are in the lower rows some feebler onea anterior to the 
larger ones. All, however, are short, and do not extend back to the ear. Another set of 
whiskers (four hairs in the set) is seen above the anterior canthus of each eye, extending 
obliquely upwards and backwards. On each cheek, again, and about as distant from the eye 
and ear as these are from each other, is a clump of long hairs, about five or six in number. 
The tips of these reach some distance behind the ear. There. is also a tuft of bristles under the 
chin, as well as some scattered shorter ones in advance of these and near the edge of the lip. 

The eyes are rather small, the pupil nearly or quite circular, the iris liver brown. In the 
anterior canthus is a small thin cartilaginous and triangular flap, which is directed backwards 
over the base of the eyeball. It is firmer and black at tip. 

The ears are short, broader than their projection. above the skull. The upper edge is sub-. 
truncate, the corners rounded or rather it forms the arc of a rather large circle. It has no 
appreciable antitragus, and is coated with short hairs on both si~es. It scarcely projects above 
the hairs of the nape, though very distinctly visible from the sides. 
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The feet are rather large, the palms and soles entirely naked; the latter from the heel and 
well wrinkled .. · There are five callosities on the palm-three anterior, and two posterior much 
larger. Of the former, the outer ones are situated at the base 'of the- outer (longer) fingers ; 
the central one between the bases of the two central long toes, (third and fourth.) This is 
largest and as if formed by the confluence of two situated like the others. On the soles there 
are six callosities or tubercles-four anterior over the bases of the toes, except the third, which 
is larger, and between the bases of the third and fomth. The two posterior are very low and 
scarcely appreciable. 

The thumb of the hand or fore foot is excessively rudimentary, like a mere wart and would . . . ' 
be scarcely appreciable but for the broad, short nail, with its subjacent pad. The fore claws 
are considerably longer than the hinder ones; In the hand, the claw of the third finger projects 
fmthest; the fourth comes next, reaching nearly as far as the third; the second is a little 
shorter. The claw of the fifth extends as far as the end of the fourth finger. 

The second and third toes of the hind foot, with their claws, are about equal and longest; 
the fourth is a little shorter. The claws of the first and :fifth do not quite reach the last 
articulation of their adjacent toes. The tip of the claw of the first toe extends about as far as 
the middle of the fifth claw. There is1 a slight web at the base of the fingers and toes. 

On slightly everting the anus (of the male) there are visible, just within its inner edge, three 
glandular papillre-one anterior, and two lateral-themselves capable of considerable protrusion 
(one-fourth of an inch) by eversion, when t'~ey are conical, and white and like the teats of a 
cow. During life these may frequently be seen in a state of constant protrusion and retraction, 
at first sight giving the impression of large ascarides. These appear to secrete a thickened 
matter, white, and of a slightly offensive smell. 

The stomach is simple, shaped much like that of Irian ; ·the coecum is very large and full, in 
shape and size not dissimilar to the stomach ; no partitions distinguishable. The gall bladder 
is distinct. 

The predominant color of the outer surface of the hair of the specimen is a lustrous deep black, 
especially on the hinder part of the back and belly, the tail, legs, the nape, and top of the_ 
head. On the shoulders, sides of the body and neck, cheeks below the eyes, whole under parts, 
except posteriorly, there is a strongly distinct hoariness, caused by a subterminal space of silver 
grayish white, which, on the under parts of the body and legs, passes gradually into a brownish 
chestnut, (the mesial line of the belly lighter.) There is also a distinct ring of whitish round 
the muzzle, the posterior edge of which is about halfway between the eye and nostril, or 
perhaps the muzzle may be described as grayish white, excepting the extreme end, which is 
black. 

The above remarks respecting color apply, however~ exclusively to the long coarse hairs. 
The intermediate soft hairs are generally of a dark plumbeous black at the baseJ and of a tinge 
of whitish at the tip, varying with the region from light brownish to d!lll gray, through chest
nut, darkest towards the ends of the hairs. The chestnut tinge predominates on the posterior 
half of the body. On the sides of the body, anteriorly, these hairs are more annulated, there 
being a second dark bar separated from the basal one by a somewhat lighter one, making four 
rings, the terminal one again almost diyided into one grayish and one reddish white. The 
basal fur on the belly is, however, very scant and mostly black. The hairs on the tail are 
entirely black. The incisors are white. 

Another specimen, from the same litter in all probability, differs in having all the long hairs 
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on the upper parts and sides of a pale yellowish hoary, instead of being bhtck. The top of the 
head is dark brown, except on the muzzle, which is black; there is, however, a subterminal 
band of grayish white, as described. The feet a~d tail are entirely black. The bases of all the 
hairs in this specimen are almost black. In this, though a male, the teats are distinctly dis
cernible to the number of four on each side-two on the groin, one inside of the shoulder, and one 
behind the axilla. There are none visible on the belly. 

We thus see that this species varies very considerably in the color of the lower parts, and to 
a less extent in the upper; nor is the color a question of age, as very large specimens are as 
different ag half grown and young ones. The principal variations before me are as follows: 

1. Almost entirely glossy jet black all over. On the back, however, the long hairs have dull 
yellowish rusty tips. The under fur on the back sooty brown at the base, becoming faintly 
yellowish brown towards the end. Nose and chin whitish. (No. 1572.) 

2. General color dusky. The grizzling of the dorsal surface confined mainly to the sides of 
the shoulders. Under fur with light brownish yellow tips. A. dark rusty or chestnut suffusion 
round the fore legs. Nose and chin whitish. (No. 847.) 

3. Similar to the last in all respects, but with the black hairs of the belly tipped mostly with 
dark chestnut. (No. 1571.) 

4. Under parts still more ~hestnut, though also showing much black; above, more generally 
yellowish hoary. A still deeper chestnut tinge round the fore legs. (Nos. 854, 1575, 1574.) 

5. Under parts pretty uniform chestnut, the bases of the hairs still dusky. The hairs around 
and between the bases of the fore legs brighter and deeper chest!lut. (Nos. 1631, 1573.) 

6. Similar to preceding, but the tail is grizzled like the ba-ck, the hairs above and below being 
all finely annulated with brownish yellow, white and dark brown. (Nos. 1392, 1150.) 

As a generalization from these variations, it may be stated that the legs and tail are almost 
always black, (in 1392 the tail is grizzled like the back.) Where the belly is rusty, the region 
round the base of the fore legs is of a deeper chestnut. The upper parts are not pure black in 
any of the specimens before .me; where the dorsal surface is hoary, this is most distinct, and 
lightest on the sides of the shoulders, as in Spermophilus douglassii and beecheyi. In all the 
specimens the soles are naked. 

It is worthy of remark that the only specimens enumerated in which the tail is grizzled l.ik:e 
the back, with the hairs annulated, are those from Wisconsin and Missouri. 

This species, so familiarly known throughout the United States as the woodchuck, or ground 
hog, has been described under several names. There is now no reasonable doubt that the 
.Arctomys empetra, so long kept separate froin the .A. monax, is really identical with it, as 
insisted on by Audubon and Bachman. According to these authors, the species ranges frqm 
Hudson's Bay to South Carolina, and westward to the Rocky Mountains. It is probable, how
ever, that at some distance west of the Upper Missouri .it is replaced by the species I have 
called A . .flaviventris. 
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1631 ............ Middleboro', Mass ................ J. W. P. Jenks ... Skin ......................................................... .. 
1571. 2401 ...... Essex co., N.Y .................. Dr. S. E. Hale ...... do.,,, ........................................ 3.462.33 ....... . 
1572 2402 ........... do ......... , ................... do .............. do 
1573 2403 ............ do ............................. do .............. do:::::::::::::::::·::::::::::::::::::::::::::::~:::::·::::::: 
1574 2404 ............ do ..... ;,..,; ................. ido .............. do ............................................ 3.472.46 .81 .. .. 
1575 2405 ...... ·" .... do ............................. do ... , .......... do .......................................................... .. 

3064 ............ do ............................ do ........... Skull ........................................... 3.532.46 .80 ... . 
3065 ............ do; ............................ do .............. do.......... .... .. .......................... 3.63·2.31 .85 ... . 

847 1905 (J .. , .. ,do ........... Aug. 25,1855 S. F. Baird ..... Skin 1 ......... 1.67 3.oo
1
3.6Q 14.W 4.75

1
6.75

1
2.333.04'3.1912.19 .641,09 

854 1910 (J ...... do ........... Sept. 7,1855 .... do .............. do2 ......... 1.502.103.50 14.005,087.082.423.14!3;272.00 .601.13 
604 ...... Carlisle, Pa ......................... do ........... Skull.......... .... .... .... ...... .. ...................... 60 .. .. 

1150 2038 .. ".. Racine, Wis .. .. .. • 1855 A. C. Barry...... In alcohol ........................... , .. .. .. .. .. . 3, 70 2.29 . 78 , .. , 
1392 ............ VI' est Northfield, Ill. June ........ R. Kennicott ..... Skin ........................................................... . 
347 1261 ...... Western Missouri .. June, 1854 ... Dr. P.R. Hoy .... Mounted ....................................... 4.102.61 .82 .. .. 

788 ...... Carlisle,Pa ...................... S.F.Baird ...... Skull ............................................ 3.782.40 .79 .. .. 
807 ..... .. .... do ............................. do .............. do ........................ .. 

~~~: .. ~ ... ~~~~~~~ :'~::::::: :::::::::::::· .~:.~~~0:.::::::: :::!: :::::::::: :::::::: :::: :::::: :::::::::::: :::+~~(~~ ::;~ :::: 
1 To end of outstretched hind legs, !lo inches, 2 To erid of outstretched hind legs, 18inches; lo11gest fore claw, .60; ·hind claw, .. 42. 

ARCTOlVIYS FLAVIVENTER, Bachman. 

Yellow-Footed Marmot. 

· Jlrctomysflaviventer, Aun. & BAcH. Pr. A. N. Sc. Phila. I, 1841.-IB. J. A. N. Sc. Phila. VIII, n, 1842, 309.-Ia. 
N. Am. Quad. III, 1853, 160; pl. cxxxiv. 

WAGNER, in Wiegmann's Archiv, 1843, II, 45. 

SP. CH.-Size of common woodchuck. Above, yellowish brown, somewhat grizzled with gray. Under parts of body and 

tail, and the legs all round, .inside and out, reddish chestnut. 

A skin from the Black Hills, obtained by Dr. Hayden, is of very large size. The under parts, 
with the legs all round, are uniform chestnut brown, or dark chestnut, to the roots of the hairs. 
The upper parts are rusty yellowish, except in the middle portion of the lumbar region, where 

they are paler, and grizzled somewhat with dark brown, owing to a subterminal annulation of 
this color near the tips of the long hairs. The top of the head is uniform dark brown, nearly 
black; the top and sides of the muzzle are reddish; the under part of the chin whitish. The 
tail js colored much like the belly; the hairs becoming dark brownish towards the roots. 
Length of -skin, stretched, 22 inches; tail vertebrro, 8; with the hairs, 10. 

The feet are wanting in part, or else so much mutilated as not to admit of a satisfactory 
description. The skull of this animal has fortunately been preserved in good condition, and 
presents some very characteristic features, as compared with that of A. monax. The muzzle is 
remarkably short and broad, owing to the extent to which the intermaxillaries enter into its· 
upper surface. This is connected with a much greater proportional size of the upper incisors, 
which require more space for their accommodation. There is a more than usual depression or 
concavity on the frontal bone between the orbits. The upper molars again are rather smaller 
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than in A. monax. The body of the lower jaw is lower, the descending ramus projecting further 
backward than in A. monax. 

This animal agrees very well with the A. flaviventer of Bachman, except in being chestnut 
colored beneath instead ofyellow. 'l'his is, however, a difference of no consequence. 

A very imperfect skin, collected at Fort Dalles by Dr. Suckley, is in very imperfect fur, and 
does not furnish the materials for a satisfactory description. It is about the size of the northern 
hare, (Lepus americanus,) and is just changing its fur, the new hairs being very short. The 
prevailing color above of the short hairs is a very pale grizzled brownish white and black, 
imparting a hoary appearance. The old soft under fur, however;, "is dusky at the base, then 
light brownish yellow, then brownish chestnut. The under parts are yellowish chestnut, the 
base of the fur darker; the sides of the neck and shoulders, and ~he area round the fore legs, 
with the legs themselves, are similar, but more yellowish. The tail is yellowish rusty, becoming 
brownish towards the roots ofthe hairs. The end of the muzzle all round is whitish, margined 
all round by a broad band of rather dark brownish chestnut, interrupted under the throat. 
The soles of the feet are naked. 

This specimen bears a close resemblance to the ..Arctomys monax, but differs in the yellowish 
tail and legs. 

Although there are some differences in these two specimens, yet they are hardly of specific· 
value; at any rate, for the present I shall combine them and refer both to Arctomysjlaviventer, 
a species the essential character of which appears to be in having all the legs and feet reddish 
inside and out, in distinction to the universally black feet of A. monax. 

No locality is given by Bachman to his animal, having found it among some skins in the 
rooms of the Zoological Society of London. Supposed to have come from Western· Texas or 
California. 

List of specimens . 
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,-;;----;- FortDalles,O.T .... I May 20,1855 Dr.Geo.Suckley ...... 60 Skin .......... 14.75 ~; 6.50 2,80 === 
1525 2 1372 ...... Black Hills, Neb..... 1855 Dr. F. V. Hayden ............ do .. .. ..... • 22.00 8.00 10.00 ..... • 3.62 2.46 .94 

~ Measured before skinning. 2 Much stretched. 
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Th,e following speoie~ of .Arctamys r·have not had an opportunity of examining:. 

ARCTO:MYS PRUINOSUS, G me 1 in. 

Ii;Qary Mar:!J.l,ot, Whistler • 

.Orcto•itYS pruinosus, GMELIN, Syst. Nat. I, 1788, 144. 
. SuAw, Gen. Zoo!. U, 1801, 121. 

SABINE, Tnns. Linn. Soc. XIII, 1822, 586. 
HARLAN, Fauna Americana, 1825, 169. 

RICHARDSON, Zoo!. Jour. III,l828, 518.-IB. F. Bor. Amer. I, 1829, 150. 
FISCHER, Synopsis, 1829, 343. 

Aun. & BAcH. N. Am, Quad. III, 1853, 17; pl. ciii. 

?.Or~tomys ~aligalus, EscuscHOLTZ, Zoololl'~ Atlas, 11, 1829, 1; pl. vi; 
• - RICH. Zoo!. Blossom, 1839, 7 . . 

WAGNER, S)lppl. Schreber, III, 1843, 260. 

?..!l!·ctomys okanaganus, KING, Narrative Back's Jour. II, 1836, 257; plate ii, vol. I. 
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..!l!·ctomys sibila, WoLF, Linne's Natursystem, n; 1808, 481. (Made to embrace both .9.. empelra and pruitwu, 
supposed to be the same.) 

Hom·y Mal mot, PENNANT, Hist. Quad. II, 1781, 130.-:In. Arctic. Zoology, I, 1784, 112. 
? ..!lrclomys monaz, Mu~DENDORFF, Sibirische Reise, II, u, 1853, 85. 

The whistler appears to be about the size of the common woodchuck, which it resembles in a 
great many respects; nor, indeed, have the precise_ differences been fully pointed out. The 
animal was ~rst described by Pennant, as the hoary ma.rnwt, in the following terms : 

"Tip of the I}Ose black; ears short and oval; cheeks whitish; crown dusky: and tawny; hair on ~11 parts rude and long; on 

the back, sides, and belly, cinereous at the bottom, black in the middle, and tipped with white, so as .to spread a hoariness over 

the whole; legs black; ela.ws dusky; tail full of hai~ a.nd ferruginous. Size of the Marylan·d marmot." (From F. B. A.) 

To this Richardson adds the testimony of some gentlemen of the fur countries, who state 
that it is the size of the badger, . or smaller, with much the same appearance ; covered with 
beautiful long silver gray hair, and having a long bushy tail. Another account says that the 
breast and shoulders to the middle of the body are of a silver gray color; the rest of the body 
and the brush (or tail) of a dirty yellowish or brown. 

The first satisfactory account of the supposed whistler is by Dr. King, in his "Narrative of 
a Journey to the Shores of the Arctic Ocean, in 1833-'35, under command of Captain Back," 
2 vols. 12mo. Bentley, London, 1836 . . He describes a living speci~en brought from Fort 
Okanaga~, and, as furnishing a better means of COID;parison with the woodchuck, I here intro
duce it entire. 

"..!lrctomys ofcanaganus, KING. Okanagan mannot, with the head somewhat oval and flattened; nose short, obtuse, and 

covered with very minute hairs; incisor teeth slightly curved, upper ones anteriorly of a pale yellow, lower ones whitish; 
whiskers few, black, a.nd of various lengths, but none exceeding two inches; ea.rs seniicoval, !horter than the fur on the neck, 

but, from the arrangement of the hair covering the cheeks, perfectly distinct, and thickly covered on both sides with short 
appressed hairs; extremities short and strong; fore feet shaped for grasping, having four toes · well divided, and armed with 
strong claws, which are co~ pressed, curved, and rather sharpe pointed, well adapted f~r digging; third toe is the longest, then 
the second, :next the inner one, and lastly the outer ·one; in p!ace of a thumb there appears a round~d projection of thA palin, 

having a small but well defined claw; palm black and bare ; five hind toes, of which the middle is the longest, the one on the 

right next, and afterwards that on the left, then the outer one, and lastly the inner one; claws resembling those of the fore 

feet; sole bare and black. 
" Fur around the, nose and margins of the mouth grey; c.rown inclined to black, with a-few long and irregula.rly scattered 

grey hairs ; tip of the nose brown ; from either side of the_ dorsal aspect of the head a blackish band extends in ·an arched form 

down to the fore. shoulders, ~omewhat resembling a ram with his horns laid back ; and a slight bar of the aamti, color is Spread 

44 L 
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for about an inch along the hind part of the neck ; checks reddish brown, of rather a darker hue just beneath the eye ; shoulders 

and fore part of the back covered with long coarse hair, grey at the surface and bluish grey at the roots; fur of the hind 

parts shorter by at least one half; bluish grey at the roots, light grey in the middle, tipped with pale rusty brown, and fre

quently pointed with glossy black; fore !ega and feet well covered with short but dense hair , black, excepting just beyond the 

insertion of each claw, where a very conspicuous irregular spot of grey is seen ; hind legs and feet perfectly black; claws rather 

lighter; neck, chest, and whole ventral aspect of the body sparingly covered with a snort fur of a buff color, rather lighter 

towards the sides; tail depressed , slightly convex on the upper surface, but quite flat beneath; narrowest at the root, gradually 

but slightly widening towards the end, where it appears rounded ; color above the same as the hind parts of the back, except 

at the tip, whflre it is dull black; beneath entirely dull black. Total length from the nose to the tip of the tail twenty-six in

ches, of which the head is three inches and three-quarters, and the tail eight inches ; palm, including middle fore toe and claw, 
two inches and a half, while the sole, similarly measured, is three inches and a quarter; height of ears posteriorly three-quar

ters of an inch, and breadth between the eyes two inches. 

"The Okanagan marmot th erefore is separated from Pennant's hoary marmot in not having a black nose, in the fur not 

being universally rude and long, and in not having on the back, sides and belly any such arrangement of colors as cinereous at 

the root, black in the middle,-nnd whitish at the tip. Richardson'$ description in the Zoological Journal, which savors of bo~h 
" Pennant '5 and McPherson's remarks, is too slight to afford anything like satisfactory comparison; but there are sufficient dis-

crepancies-such as the long coarse fur on the chest-twenty-seven and a half inches being given as the le"ngth of the head and 

body, and two and a half for that of the head,-to show that iL is not synonymous with the Okanagan. Were it not for the 

difference in the size of the head , which is very great, the dimensions of McPherson's animal would cerre'spond pretty accu

rately with those of the Okanagan marmot, for the slight variation of an inch from the tip of the nose to the end of the tail 

might be reconciled by supposing that the arched form of the back had been flattened by pressure. It is very far, however, 

from resembling the beaver in the shape of its body, as in McPherson's specimen, being, if anything, rather broader across tho 

shoulders than about the hind parts. 

"The langth of the head, the grey spot on ihe upper part of each of the fore toes, which strongly contrast with the black fur 

of the rest of the foot-the singularly arched band extending from the back of the head to either shoulder, and the peculiarly 

short and scanty fur covering the neck and whole ventral aspect of the body-likewise the dull black of the under part of tho 

tail distinguish the Okanagan marmot as a new species." 

"Found on a small tract of country on the borders -of the Rocky Mountains, between the Columbia and Fraser's rivers, 

supplying with food and clothing the Okanagan Indians, included between Seechwap lake to north and Spokane river to south." 

From this account it will be seen that King contests stoutly the identity of his animal 
with the A. p7·uinosus. It is, however, without much question, the same animal as described by 
Eschscholtz under the name of A. caligata, which has priority over A. okanaganus. 

The specimen described and figured by King remained several years alive in the menagerie 
of the Zoological Society of London, and after its death was carefully preserved, and served as 
the basis of the :figure and description of Audubon aud Bachman. This fact must be borne in 
mind in the event of there being two northern marmots. To coro.plete Dr. King's account, I 
subjoin the measurements of Audubon and Bachman. 

Inch es. 

Length from nose to root of tail _________________ _ 19 

Length of tail, (vertebrai) ---~ ------ - - - ---------- 5. 

Length of tail, with hairs----------------------- , 7. 

From nose to occiput ____ . -----------c----------- 3. 

Ear . ___________ . ---- _---.----.-". -.------------ ----------
Palm and naiL __ ______________________________ _ 2. 

Lines. 

6. 

9. 

4. 

5!. 
!). 

Tarsus --- _ ---------- ______ ----- _ -------"- -·- _ __ 3. 8. 

Nail on hind foot·-----------------------------·---------- 8. 

Middendorff, in his Sibirische Reise, refers to a large marmot from Kamtschatka under the · 
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name of Arctomys monax, and says that they agree exactly with the figure by Audubon and 
Bachman of A. pr1tinosa, (the same one just .desc~ibed.) The paws of the Asiatic specimens he 
states, however, to be yellowish brown, instead of black, although the intermixture of single 
blackish brown hairs suggests the possibility of their varying to. this ~xtent. From the analogy 
of Spermophilus parryi, it would seem highly probable that the same species might inhabit the 
adjacent shores of the North Pacific. 

Middendorff is inclined to think that Arctomys caligata of Eschscholtz may be distinct frqm 
the A. pruinosus, as its color is much lighter, and the tail measures ten inches in length, or about 
half the length of the body, both according to Eschsc)"10ltz' descriptiolf and a skin brought sub
sequently from California by Wosnes'ens'kij, a taxidermist in the employ of the Academy of 
Sciences of St. Petersburg, who spent several years in the Russian possessions on the Pacific. 

ARCTOMYS LEWiSII, A ud. & Bach. 

Lewis' ).l[armot • 

.flrctomys lewisii, Aun. & BACH. N. Am. Quad, III, 1853, 32; pl. cvii. 

" SP. CH.-Size of the gray rabbit; shape of head and body similar to that of .llrctomys monax. Tail, with the hairs, about 

one-fifth the head and body. Nose and nail> bla~k. Upper smface and ens reddish brown, the softer dense'under fur being 

light yellowish brown, the Ienger interspersed hain blackish brown at the tips. On the haunches the hairs are interspersed with 

black and yellowish brown;· feet and belly light salmon red. Tail from the root, for half its longth, reddish brown; the other 

half to the tip, soiled white. Above the nose, edges of ears, and along the cheeks, pale reddish buff. There is a white band 

across the toes, and another irregular one behind them; there is an irregularly defined dark brown line round the back of head 

and lower pa:rt of the chin, marking the separation of the head from the throat and neck." 

Inches. 

Length fro)ll nose to root of tail •••• -- •••• - ••• ·-- c-- - 16 

Tail, (vertebrre) --". ------- _. -------- ·--------- ---- 2 

Tail, with hairs • _. _ •••••• --- ••• -- •••••• ---.------. 8 

Nose to ear·-------------------~· ---~- - --·--------- 8 

Nose to eye._ •• --.-- •••••• -----------.---- v·-- --- 1 

Heel to middle claw--- - -------------------------·- 2! 

The specimen described as above was found by the authors in the museum of the Zoological 
Society, where it is labelled" Arctomys brachyura? No. "461.'; It was received from some of 
western British fur posts, and supposed to have been collected somewhere in the vicinity of the 

Columbia river. 
Fro!ll the description, as well as the figure, I should be inclined to consider this animal rather 

as a prairie dog (Oynomys) than as a true marmot (Arctomys). The tail and feet are much 
shorter in their proportions than in om' other Arctomys, but agree very closely with the other 
genus. Thus, in a fresh specimen of the Missouri prairie dog, (No. 1803,) the head and body 
measur~ 13 inches ; the head alone, 3!; nose .to ear, 2i ; the hind foot, 2.38. The tail is 
nearly twice as long as in A. lewisii. A very little stretching of the skin, which it could 
scarcely fail to receive after stuffing, and especially if prepared as hunters' skins usually are, 
would bring these measurements to 16 inches for the length to root of tail, and one-eighth of 
an inch added to the hind feet would make up three inches. Now, in a fresh specimen of A. 
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monax, No. 8'54,) the head and body measure 14 inches, and the hind foot S.14. The tail, with 
the hairs, measures 7 inches: 

The most important point, however, is in the character of the thumb . . Oynomys, as already 
explained, differs from Arctomys in having the thumb moderately developed, and armed with a 
distinct claw, nearly as long as the fifth, the soles hairy ; while in Arctomys, the thumb is more 
rudimentary and armed only with a broad flat nail, very different in character from the promi
nent claw of the other. The soles also. are perfectly smooth. Now, Audubon & Bachman 
expressly mention that the " thumbs, instead of being remarkably short and equipped with 
blunt nails, have long nails nearly the.length of those on the other toes." Nothing is said of 
the character of the soles. 

The next question that remains to be discussed is the relationship of the species to the burw 
rowing squirrel of the Columbia, of Lewis and Clark.-See article under Oynomys gunnisonii, 
page 336. 

It is quite possible, judging from the descriptions, that the A.rctomys lewisii may be the same 
animal as Lewis and Clark described from a fresh specimen 12j inches long, which might easily 
be stretched to 16. The dimensions of the tail are almost precisely the same. The flat dis
tichous tail of a living animal might easily benome ro.unded in a skin, especially if the caudal 
vertebroo were removed. The discrepancies in the descriptions of the feet are more apparent 
than real, especially if, in speaking of the" two inner thumbs of the fore feet," they meant (}llly 
one thumb to each foot, as is most probable. Nor do our authors make any special reference to 
the claws; they merely say that the thumbs are remarkably shor.t, and equipped with blunt 
nails, the remaining toes being long. Now, in A.rctomys, the-thumbs and their nails or claws 
would probably not be mentioned at all by nnscieJJ.tific authors, as they are so minute and 
inconspicuous as scarcely to attract attention. In color of body and tail the descriptions agree· 
almost precisely. 

The fact that Lewis and Clark refer to their animal as a squirrel does not militate against it 
being a Oynomys, as they call the common prairie dog, the barking squirrel of the Missouri. 

For the above r.easons I am inclined to consider the A.rctomys lewisii rather as a Oynomys, 

and quite possibly the same with the burrowing squirrel of Lewis an~ Clark, called Arctomys 
columbt'<tnus; by Ord, and A.nisonyx brachyura, by Rafinesque. 



. Sun-FAl\JILY MYOXINAE. 

Molars !:::!,rooted .unequal. Post-orbital process -wanting. No coecum. Tail variable; hairy. Ante-orbital foramen 
situated in the anterior base of the zygomatic arch, small, rounded. 

I have introduced a short notice of the Myoxinae for the purpose of completing the history 
of the Sciuridae, although no species ·are known as inhabiting North America. They have 
quite a general resemblance to the squirrels, but differ in many important points, in fact some 
authors. place them among the Muridae. 

The incisors are laterally compressed ; the molars unequal in size, with the crowns not simply 
tubercular but complicated; the series on each side are widely separated and parallel. 

There is no post-orbital process in the pre~ent sub-family, so conspicuous in the Sciurinae. 
The zygomatic process of the maxillary consists of abroad thin plate extending from the plane 
of the palate to the upper surface of the skull ; this has a moderately large ante-orbital foramen. 
Incisive foramina partly in the maxillary, _ partly in the intermaxillary ; palatine process of the 
maxillary terminating opposite the peimltimate molar, followed by a narrow palatine process 
of the palatine bone. The interparietal bone is much extended transversely, so as to reach 
the temporal bones on either side, instead, as in the squirrels, of not extending beyond the. 
parietals-. 

Lower jaw with the branches more diverging than in the squirrels; the descending ramus 
forming a quadrate process, which is sometimes perforated. The lower posterior angle of this . 
process is incurved, and either angular or rounded. The upper posterior angle is acute and 
twisted outwards. 

The anterior small molar of the squirrels is wanting; the crowns are traversed by transverse 
ridges ; the teeth varying with the genera, from a quite simple structure to a very complicated 

one. 
The intestinal canal differs from that of all other rodents in having no coecum. The gall 

bladder is present. 
The form of the skull in some respects approximates to that of the Dipodinae. 
The genera. of this sub-family are Graphiurus, Eliomys, Glis, and Muscardinus--all belonging 

to Europe, Central Asia, and Africa. · · 
A species of Myoxus was described many years ago by Reich ,I under the name of M. virginicus, 

and said to have been brought alive from Somewhere near the base of the Blue Mountains of 
Virginia. The animal was about as large as the house mouse ; the body measuring 3 inches, the 
tail 1}. The tail was hairy and .tufted at the tip; _the body reddish brown, paler beneath. 
The figure appears to represent a true Myoxus, and certainly differ!'! from any animal now 
known to inhabit the United States. It is, however, not impossible that such a species may exist 
within our limits, and have hitherto escaped detection, although this is not very probable. 

l Reich, Beschreibung einer neuer Art yon Schlafer; Mag. Gesellschaft Naturf. Freunde, z~ Berlin, 1810, 24~; tab. viii. 



SuB-FAMILY CASTORINAE. 

MolaTs ~=~ or !::!, rootless. No post-orbital process; Ante-m·bital foramen small, roimded, very far forward, or in the 
base of the zygoma ; fore feet with five distinct toes and claws. 

The two genera, Castor and .Aplodontia, have long proved stumbling blocks in the way of a 
systematic arrangement of the rodents. Partly in consequence of the difficulty in getting 
specimens, and partly in consequence of the actual combination of characters of other forms, 
these genera have been placed, by each different author, in some new relationship, although 
there has of late been a decided tendency to place them near or among the Sciuridae. In this 
view I am disposed to concur, although there still remains the question, whether the two are 
not typical of as many different sub-families, themselves. forming a family of full rank? 
Waiving this question until fuller series of entire specimens may serve to decide, I shall, for 

the present, unite .them as above. 
The two genera, then, Castor and Aplodontia, are confined to the northern hemisphere, the 

latter, indeed, restricted to a very narrow region on the west coast. The two. are readily dis
tinguished by the flat scaly tail, webbed feet, and the complicaterl molars t: of Castor, and the 
very short and hahy tail, unwebbed feet, and simple molars ::: of .Aplodontia. 

APLODONTIA, Rich. 

Aplodonlia, RICHARDSON, Zool. Jour. IV, Jan. 1829, 334.-In. F. Bor. Am. I, 1829, 210. 

Aun. and BAcn. N. Am. Quad. III, 1853, 98. 

Haplodon, WAGLER, Syst. Amphib. 1831, 23. 

WAGNER, Suppl. Schreb. Ill, 1843, 395. 
Apluodontia, RICH. Rep. British Assoc. for 1836, V, 1837, 187: 

Haploodon or Hapludcm, BRANDT, Beit. Kennt. Saugt. Russi. 1855, 150. 

Aniscmyx, RAFINESQUE, Am. Monthl. Mag. II, 1817, 45. (In part.) 

Ears moderate, distinctly visible; muffle as in &iuridae. Fore claws much larger than hinder ones; the short thumb 

with a well developed claw; soles and heels naked. 'fail very short, almost rudimentary. Skuil very much depressed, 
triangular. '\1olars !::!, prismatic; the anterior very small. 

The systematic position of this genus has long been a matter of uncertainty, owing to the 
fact that the single species has only been known froin the specimen described first by'Richard
son, and subsequently by Audubon and Bachman. In many respects, however, it bears a very 
close resemblance to the spermophiles, particularly to Cynomys ludovicianus; having a similar 
muffie, fore feet with five claws, rather larger ears, still shorter tail, &.c. The outline and 
some other characteristics of the skull continue the analogy, which fails, however, in the root
less molars, the absence of post-orbital processes, and the presence of a rounded foramen in the 
base of the zygoma. In the rootless molars and absence of post-orbital process, it r esembles 
Castor. In the absen9e of information respecting the skeleton, and internal anatomy generally, 
it is impossible to say where it should be placed; in a linear series, howevet, it would seem to · 

connect Castm· with the squirrels, through the spermophiles. Of any affinities with Myoxinae 
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I . am unable to speak further than that both are destitute of the post-orbital process. The 
distinct rounded ante-oi'bital foramen, in the base of the zygoma, resembles somewhat that of 
Tamias. 

Skttll.-The skull of Aplodontia, with the exception of the rootless molars and the lack of a 
post-orbital process, offers many points of close relationship to that of Sciuridae generally. 
It is, however, most remarkably depressed or flattened, the planes of the upper and under 
surfaces almost parallel. Viewed from above, its shape, exclusive of the muzzle, is that of an 
equilateral triangle; the occiput, almost the widest part of the skull, nearly equals the greatest 
distance between the zygorqata ; its plane is vertical and perpendicular to that of the palate. 
The occipital crest is well developed, with a decided fossa anterior to it on each side of the top 
of the s~ull; its two halves curve slightly forward from the exterior to their place of meeting 
on the sagittal suture. The upper part of the cranium is much rounded or arched. There is, 
however, a decided spherically concave depression between the orbits, ju.st anterior to the region 
of greatest contraction. This contraction is very great, situated posterior to the centre of the 
skull, which at this point is narrower than the nasal bones, and only about half the distance 
between the outer borders of the alveoli of the second anterior molars, or equal to the length of 
the crowns of the second and third molar8. The bony orbits are very large ; viewed from 
above, they are somewhat right-angled triangled, the shortest side the antero-interior, about 
two-thirds the length of the postero-interior, which is ne;;~.rly straight, The hypothenuse is 
considerably curved, and formed by the inner border of. the. malar bone. Tlie muzzle is large 
and much rounded; indeed, its vertical section across the middle would be nearly circular. 

· Owing to the extreme age of the specimens it is impossible to trace ont the course of the 
sutures, and consequently to indicate the connexions of the malar. The lachrymal bone may 
be identified, however, in a,tubercle at the anterior angular extremity of the orbit, .and imme
diately within and behind this is a distinct notch, with a small process, which represents the 
ante-orbital; the edge of the frontal then curves rapidly inwards, as described, without any 
post-orbital process whatever. The cavity of the cranium is consequently very small, compared 

with the true squirrel. . . 
The posterio! root of the malar bone is thin·, and passes out from the temporal in a horizontal 

plane, where it is twisted more vertically and passes forward; its lower edge, horizontal or 
. slightly concave, extends beyond the anterior m@lar, and then descending very little reaches 
the plane of the palate. The palate itself is nearly horizontal from the incisors ; although an
terior to the molars it slopes off on each side of the middle region. The ante-orbital foramen ... is 
not large ; it is oval, the longer _axis directed obliquely upwards, outwards and forwards ; the 
two branches of the zygoma forming its outer walls are nearly equal. . The incisive foramina 
are large, situated just back of the incisors, and are one-third as long as the distance from in
cisors to molars. The largest palato-maxillary foramina are between the centres of the fourth 
molars ; the palate between the molars is perfectly plane and extends behind the last molar, by 
its own length terminating in a concave edge behind. The glenoid cavity is remarkably long, 

broad and shallow. 
The auditory bullae are quite small, but open rapidly into very wide auditive tubes) much 

larger, with thinner wall.§, than in the beaver ; these extend horizontally beyond the posterior 

_ angle of the zygoma. 
The inner lines of molar alveoli are about parallel ; the outer are slightly divergent ante-

riorly, owing to the increase in size of the molars from behind-from the fifth to the second in 
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the upper jaw, from fourth to first in the lower. The first molar above is very small, and 
situated against the antero-internal corner of the second ; it is oval and simple. All the molars 
are prismatic and rootless. The general shape of their section in the upper jaw is circular, the 
inner side quite so; the outer, however, with a prominent salient angle, on· either side of which 
is a slight concavity. The second upper molar is larger, and has a concavity on the antero
internal corner. The lower molars are rather longer and narrower, somewhat like the upper, 
except that the salient angle is on the inner side; and there is a decided groove on the outside, 
anterior to the middle of the tooth. The molars of both jaws are situated much further back 
than usual, the middle of· the skull being opposite the junction of the second and third ; the 
line of the molars is a little more than one-fourth the length of the skull. The incisors of both 
jaws are much rounded anteriorly: the section of the upper nearly circular, of the lower sub
triangular. 

The lower jaw is very r.emarkable in its shape. The inner edges of the molars of opposite 
sides are perfectly parallel. The descending ramus is twisted so as to be perfectly horizontal 
behind, its postero-inferior edge being a straight line, almost exactly perpendicular to the ver
tical plane of the axis of the skull. The inferior angle of the descending ramus, now become 
interior, is extended inwards until those of opposite sides are separated by the interval between 
the molars. The condyles have their long axis transverse, and are convex externally ; the condy
loid process is low, its upper edge straight and nearly horizontal, the coronoid process rising 
anterior to it, very'broad, high and falciform. The junction of the first and second molars is 
about mid way between the end of the incisors and the back part of the condyles. 

From the above description of the skull of Aplodontia, it will be seen that there is a remark
able predominance of horizontal planes and straight lines perpendicular to the three co-ordinate 
planes. Thus the plane of the occiput is vertical and perpendicular to that of the base of the 
skull, which. itself, as nearly as may be, is horizontal. The general outline of the top of the 
head is parallel with that of the bottom; the lower edge of the occiput is horizontal arid perpen
dicular to the horizontal axis of the skull. The lower edge of the zygoma is nearly rectilinear 
and parallel with the plane of the palate. In the lower jaw a vertical plane would be tangent 
to the condyles and the nearly horizontal posterior edge of the inferior ramus. The planes of 
the broad coronoid processes are vertical, though inclined to each other. 

From the preceding description, therefore, of Aplodo'(l-tia, it will, I think, be clearly evident 
that its affinities are decidedly with the Sciuridae. 

The genus Aplodontia was first established by Richardson as properly expressing the charac
ters of the animal. Somewhat faulty in its etymological construction, the name has been 
variously modified by purists; but as one well established by use, I have considered it best to 
adhere to theone originally given by Richardson. 

The genus Anisonyx was established by Ra:finesque to embrace the general charact~rs of the 
"burrowing squirrel" of Lewis and Clark, as given by them, but entirely misapprehended by 
him. As the diagnosis does not really apply in many important points, it will be necessary to 
reject the name1 especially as it comes much nearer'" to Oynomys, a genus of the same author, 
and well characterized by him about the same time. 
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APLODONTIA LEPORINA, Rich. 

Seweliel ; Showt'l, 

.Aplodontia leporina, RicHARDSON, Zool. Jour. IV, Jan. 1829, 335.-IB. Fauna Bor. Am. I, 1829, 211; plate xviii, 
c, fig. 7-14. 

PuLE, Mam. >& Birds Ex. Ex. 1848, 56. Wood cut fig. of skull. 

Aun. &. BACH. N. Am. Quad. III. 1853, 99 ; plate cxxiii. 
Haplodon leporinm, WAGLER, Syst. Am ph. 1830. 

WAGNER; Suppl. Schreb. III, 1843, 39ti . 

.Anisenyx ruja, RAFINESQUE, Am. Month. Mag. II, 1817, 45 . 

.Arctomys ruja, HAltLAN, F. Am. 1825, 308. 

Sewellel, LEWIS & CLARKE, Travels, II, 1815, 176. 

SP. Cn.-Size of muskrat, with much of its general appearance; reddish brown all over, with a more plumbeous cast below. 

The eyes of this species are very small, and situated about midway between the nose and the 
ear. The whiskers are longer than the' head, stiff, of a plumbeous brown and dark gray, 
intermixed. The ears are short and rounded, covered on both sides with short hair. The tail 

. is shorter than the hind foot; it is much depressed-this character very distinct in the vertebrre. 
The third finger is longest; the fourth a little shorter, next the third. The claw of the fifth 
reaches a little beyond the base of that of the third; the claw of the first does not extend to 
the base of the other fingers. On the hind foot the three central toes and claws are nearly 
equal. The fifth claw reaches not quite to the middle of the fourth ; the first a little beyond 
the base of the second. The palms and soles are naked ; the former with two large basal 
tubercles, as in Geomys. 

The fur consists of a soft dense woolly fur, with longer and bristly hairs interspersed. This 
fur is of a grayish plumbeous at the base; at the ends it is of a dull reddish brown. On the 
under parts the plumbeous predominates. The interspersed hairs are black. Some specimens 
are of a darker cast above. 

As the skins before me are somewhat distorted, I add the dimensions of a mounted specimen 
brought home by the United States Exploring Expedition, under Captain Wilkes. 

General dimensions. 

Nos~ to occiput _______ -------------.------ ____ ----------
eye ____________________________________________ _ 

ear-----------------------"---- - ---------------
root of tail along the curve ____ -- • _. _.--- •• ------

ruches. 

3 

1 

2 

15 

Lines. 

7 

5 

5 

6 

Tail from root to end of vertebrre ------------------------ ------- - -- 10 

hairs._-.------ - --------- - ------- 1 6 

Ear, height, posteriorly • - - _ --- __ • • --.- ------------------ ---------- 5 

width ______ ---. ____ -- ----.----------------------- ---------- 6 

Arm, fore foot to end of claws " .--- --.------------------- 1 7~ 

longest ·claw ___ ••• ______ .---- ~------------ - ------- ---------- 7 

Leg, hind foot from heel to end of claws _---------- ---- ---- 2 1 

longest claw __ •• _.- ••• ------------------- - -------- ---------- 4! 

This animal, though not rare in the vicinity of Puget' s Sound, is yet very little known to 

45 L 
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naturalists, although the materials at our command are richer now than a few years ago, when 
Audubon and Bachman were unable to jind a specimen in any museum of the United States. 
Several specimens collected by Dr. Suckley and Lieut; Trowbridge donot admit of any positive 
addition to the account given above, based on Mr. Peale's specimen. I have heard of an Aplo
dontia from the mountains of California, probably the same species, but have not seen a speci~ 

- men. 
The name of Sewellel for this animal is not at present used on the nort~1west coast, according 

to Dr. Suckley; it is now called Showt'l, a word quite similar in sound to the old one. Lewis 
and Clarke, in describing it under this name, mention that the tail is always removed by the 
Indians in dressing, misled by the exceedingly rudimentary condition of this member. 

It is perhaps a question whether the true name of this species be not Aplodontia ruja, after 
Ra:finesque. Although his description is incorrect, it was based on the Sewellel of Lewis and 
Clarke, which is unquestionably the Aplodontia leporina of Richardson. As, however, Ra:finesque 
asserts positively that certain characters apply to his Anisonyx rufa, which really do not exist
in Aplodontia leporina, we may be warranted in avoiding the use of his specific name for Rich
ardson's animal. It may,.perhaps, be well to repeat that Ra:finesque bases his description 
entirely upon a partly erroneous interpretation of the article of Lewis and Qlarke. 

List of specimens. 

Measurements. 

s 0 

Locality. 
~ ~ <8 '3 " '3 When col- Whence and how ob- .c Nature of 0 "" E " " ~ lected. tained. " specimen. ~=-= :E ~ 
= • _§- 5 

.... .... .... 
<a 0 0 0 

~ ... ;g " s bD ·e;;, 
"' " ·c g 
" " s: 0 "" ..:I ..:I 

Collected by-

------1----------------------------------
...... .. .... .. .... Puget's Sound ................... U.S. Ex. Exped.. .... . .. ... . M<>unted ................ 2. 79 2.18 .... .. .. ... • .. • .. • 
1966 2621 (S Steilacoom, w. T ................ Dr. Geo. Suckley ...... 93 Skin·........ 15 2.60 ....... .... . .. ................. ~ 
1965. 2620 CJ .. ...... do . . ............. . ................ do...... . . ...... 92 •. do.......... 13 ; ................................... .. 

278 ...... .............. do ... . ...... 1854 ....... .. Gov. I. 1. Stevens..... . 11 .. do . ....... . .... . .... . .. . ......... . . . Dr. Geo. Suckley .. 
966 .... • . .. . .. Astoria, 0. T ...... June 15,1855 Lt. W. P. Trowbridge .. .. ... ... d6 . ., . , . .... 13 1.80 .......... .. Jas. Wayne ...... .". 
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C A S T 0 R, L i n n a e u s. 

Castor, "LlNNAEUS, Systema Naturre, 1735." 

AuD. & BACH1 N. Am. Quad. I, 1849, 347. 

A double claw on the second hii:J.d toe. Hind feet webbed . Tail broad, flat, and scaly. Molars t:::t, complicated or 

folded, with one groove on the inner side of each upper molar, and three on the outer, and vice versa below, (the anterior 

molar sometimes with more.) 

As we have but one species of North American beaver, I sha;ll not stop here to go into more 
detail concerning the characters of the genus, but refer for these to the succeeding pages, where 
they aregiven in combination with those that are perhaps more specific;· 

The systematic position of the genus Castor has long been a matter of considerable uncertainty. 
By some authors it has been placed in a distinct family, composed of Castor and Myopotamus. 
The last mentioned genus, in everything but external form is, however, most closely allied to 
the Hystricinae, while the beaver in many points of structure is closely related to the Sciuridae, 
especially to the spermophiles; and it may, therefore, without undue violence be. placed as a 
sub-family of the Sciuridae. The .general resemblance in shape between the skull of the beaver 
and that of some of the spermophiles, asS. ludovicianus, is indeed quite striking; the form and 
relations of the malar bones and the ante-orbital foramen are much the same in both. 

CASTOR CANADENSIS, K uhl. 

American Beaver. 

Castor canadensis, KUHL, Beitrage zur Zoologie, 1820, 64. 

FISCHER, Synopsis, 1829, 288. 

" Castor americanm, F. CuviER, Histoire des Mammif. 1821." 

BRANDT, Beitrage Kennt. Saugt. Russlands, 1855, 64; pl. i, ii, iii (figures of tail and skull). 

Castor fiber, SAY, Long's Exped, R. Mts. I, 1823, 464. 

HARLAN, F. Am. 1825, 122. 

GODMAN, Am. N. H. II, 21. 

DouGHTY, Cab. N.H. III, 1833; pl. i. 

WATERHOUSE, Charlesw. Mag. N. H. III, 1839, 598; (figure of skull.) 

DEKAY, N. Hist. N. Y. I, 1842, 72; pL xx, f. 1 ; pl. viii, f. a. b. 

(Americanm,) RICHARDSON, F. B. Amer, I, 1829, 105. 

WAGNER, Suppl. Schreber, IV, 1844, 7. 

AuD. & BAcH. N. Am. Quad. I, 1849, 347; pl. xlvi. 

Castor beavtr, PENNANT, Hist. Quad. 1781, No. 251.-IB. Arctic Zool. I, 1784, 98; (Leverian Museum). 

Le castor du Canada, GEOFFR. & F. CUVIER, Hist. Nat. des Mammif. III, 1819, plate. 

The specimen from which the following account of _the external form has been taken is quite 
young, measuring one foot in length to end of tail, and '!as preserved e]!tire in alcohol. 
· The general form of the beaver is that of a depressed ellipsoid, tapering almost equally to 

the head and the scaly portion of the tail. . 
The head is large and broad; the muffie is naked; the hinder border, or line of separation 

from the hairs of the forehead, is slightly concave anteriorly, and falls considerably behind 
the nostrils, (in the small specimen described five lines from the tip,) and the space all, round 
the nostrils is naked. The nostrils are lateral and widely open. The antero-inferior border of 
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the muffle is separated, by a considerable interval, from tho edge of the upper lip; this interval 
entirely covered with short hairs. The upper lip is acutely emarginated, though scarcely 
bifid ; there is no naked groove running up to the muffle. There are no cheek pouches. The 
hairs of the lips extend a short distance on their inner surface, but do not pass into the cavity 
of the mouth, as in some rodents. The tongue is very large and fleshy. The eyes are 
excessively small, the iris not two lines in diameter ; their centres about midway between the 
end of the snout and the auditory aperture. The ears are moderately developed, thick, ~nd 
nearly orbicular, densely covered with hair on both surfaces, the hairs extending even into the 
meatus. The bristles are in five horizontal series, about five in each series; the upper row, 
however, with only one or two. 

The limbs are large and stout; the under surfaces of all the feet entirely naked ; the upper 
surfaces coated with short stiff silky hairs ; the fore claws are about as large as the hinder ones. 
The hand has five very distinct fingers, each with well developed claws; the third finger is 

·longest, the fourth a little shorter ; then the second and the :fifth ; the claw of the first reaches 
as far as the cleft between the third and fourth. There are only two tubercles on the palm, 
both large, and placed side by side; the exterior twice as large as the interior, and extending 
further back. The hind feet are very large and turtle-like; their plane oblique to the body. 
All the toes connected by a thickened web, extending between their very tips ; this web is 
naked on the upper side between the toes, and when fully extended the foot appears nearly 
twice as broad as long. There are but faint indications of broad flattened tubercles at the base 
of the toe. The claws are hollowed out beneath, with the sharp edges a little inflexed; they 
are curved and rounded. There is a kind of second claw under the claw of the second toe, of a 
rather hard horn-like substance, compressed and sharp-edged above where it fits into the con
cavity beneath of the true claw; in shape, it is not unlike a compressed grain of wheat. The 
sole is naked to the posterior part of the heel, and, with the palm and digits generally, is 
slightly fringed with short stiff hairs. The tibia is very slightly free, being closely united by 
muscle to the femur. 

The tail is really as long as the body without the head, though it is so thick for more than 
one-third from the base that its commencement can scarcely be made out ; for this distance it 
is conical and densely coated with hair, when it suddenly becomes very flat and much depressed; 
the sides somewhat parallel to near the end, where they round off, the shape strongly resembling 
that of a mammal's tongue. This portion is entirely covered with transversely elongated 
subhexagonal scales, of which about 110 to 120 series may be counted on the upper side, and 
some twenty transversely over the middle of the tail; the arrangement is in quincunx, with 
tolerable regularity on both sides, and there are short downy hairs projecting between all the 
scales, obscuring but not concealing them. 

The principal points in the external form of the beaver, and which may be considered 
as of generic signification, are the depressed, flattened and very broad tail covered with scales; 
all the feet naked beneath, with five toes each, with a distinct claw; the hind feet completely 
webbed; upper lips but slightly cleft, hairy with no groove; muffle naked; eyes very small; 
bristles in five series. 

The color of the beaver varies considerably in different specimens, even of the same locality, 
the usual color being a reddish brown, sometimes quite dark, and again of rather a light 
yellowish tint of the same; I have heard of skins nearly black, and albinos are by no means 
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rare. The lightest specimens I have seen are 1548 from the upper Missouri, and 133'7 from 
the Colorado river of California. 

Measurements of No. 898. 

Inches. Lines. 

Nose to occiput ___________ . ______ . __ ___ • ___ •. 3 

1 

2 

8 

ey·e .. __ ..... __ .... __________________ _ 

ear·---------------------------------
root of tail. ---- ... _. ----- _ ~ ______ .. __ 
scaly portion. _______ .. _____________ ... 

end of outstretched hind legs. ______ .. __ _ 

Tail, from root to end of vertebrre ... ~----------

10 

12 
4 

from scaly portion to end of vertebrre....... 3 

width •••• ------------------------------ 1 -
Ears, height, posteriorlY---------------------------------

above notch ________ . ___________ • ________ __ 

internally above skulL ____________ ----------

Arm, fore foot to end of claws .•• ___________ ._. 1 
longest claw _____________________ --·· ________ _ : ___ _ 

Leg, from knee joint to end of claws._ .. ____ .. __ 4 
hind foot, from heel to end of claws________ 2 
longest claw .. _______ • ____ . __ . ____________________ _ 

3 

3 

6 

6 

4 

2 

5~ 

7 

4~ 

3~ 

3! 
6 

8 

4 

lu young specimens the tibia and fibula are distinct but anchylose with age. 'l'he line of junction is, however, quite 
distinct, even in old specimens. · 

Skull.-The skull of the beaver is very massive and heavy, and has many peculiarities not 
shared by other genera of rodents. The nasal bones are broad and short, widest anteriorly and 
narrowing posteriorly ; the external border a convex curve. The line drawn across the pos
terior extremity of these bones falls either on the small tuberosity of the ante-orbital process of 
the frontal or a little behind it, in no case reaching as far as the middle of the orbit, as in the 
European beaver. The nasal processes of the intermaxillary do not extend quite so far back, 
but attain a point between the tuberosities referred to. There is no post-orbital process to the 
frontal bone: although a tubercle not quite so prominent as that in the anterior process may, 
perhaps, be considered to represent one. The malar bone is much as in the Sciurinae, except 

that it is proportionally much higher in its middle portion. The anterior border of the zygo
matic arch is not formed by the malar bone, but by the maxillary which shows a thin edge 
applied against the malar for half its extent exteriorly. The malar extends up to the anterior 
end of the orbit, which is there constituted by it, and is separated from contact with the frontal 
by the small subquadrate external face of the lachrymal. The malar sends up a broad :flattened 
angular process which constitutes the postero-inferior wall of the orbit. Posteriorly it passes 
along the under s~rface of the malar process of the temporal, and passes a little behind this 
process. It also forms the exterior wall of the glenoid cavity. 

The incisive foramina are long and narrow, situated about midway between the inciflors and 
molars, occupying rather less than one-third of this interval. They are situated almost entirely 
in the intermaxillary bones; the posterior ends, with a tJ-!in vertical plate, (extending forward 
for half their length,) belonging to the maxillary. The palatine bones extend forward in an 
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acute angle between the second molars, (first true molars.) The palatal foramina are situated 
on either side the point of the palatines, their posterior extremity reaching to between the 
second and third molars. These foramina are situated each in a narrow groove, separated by a 
ridge which traverses the entire bony palate from the incisive foramen to its posterior acute 
azygos process. The palate between the molars is considerably cribriform. 

The ante-orbital foramen is not visible at all from the side. It is hidden from view by a broad 
plate projecting forward from the anterior edge of the maxillary ; it is quite small and verti
cally elongated, and gives passage to no muscle. ·rt is entirely separated from the zygomatic 
arch, being far forward of it. 

The lines of the upper molars are decidedly convergent, and are nearly tangent with the 
side of the incisors. The palate is much hollowed out between the incisors and the molars, in 
this r~spect differing more from the Sciurinae than in other points. The inner side of the upper 
molars exhibits one groove, the outer three; this being reversed in the lower jaw, except in the 
anterior molar, which shows four grooves on the inner side. The anteri'or molars, in both 
jaws, are largest, the rest diminishing backwards very gra.dually ; the anterior lower molar is, 
however, longer, proportionally, than the corresponding upper one, and the lower line of 
molars exceeds considerably the upper. 

The following table will illustrate the absolute dimensi<rns of the skull of the American 
beaver: 

Measurements of skulls . 

.; "' "2 .... .... "' ,.0 "' "' s ~ 
;::l ee s ~ >=I ;::l Locality. "' "' Collected by->=I "' .,.ee ..... 

"0 o ..O 0 
+' ~ >=I § .ci A"" A 

"" "' bD +' ..,ee bD .... 
"' "0 

~ .... >=I >=I 
;::l bJ; "' ~ "' 0 «1 H H 

2146 Cheyenne river, Nebraska ---· Q 5.80 4.16 1. 54 2.00 Dr. IIayden_, _______________ 

2377 Upper MissourL _____ ---- _- - - -------- 5.53 4.04 1. 40 2.00 ___ --.do. ____ -·- _____ " ____ ••• 

2378 
____ __ do ___ , ________________ ................... 5.38 3.90 1. 36 1. 84 --- ~ --dO- ----- -- ------------

1003 Rio Grande, 'l'exas • . - _- ••• - - - 8 5.38 3. 86 1. 30 1. 87 J. II. Clark· ----------------

1414 Matamoras. ---------------- -------- 5.32 3. 96 1. 36 1. 80 Lieut. Couch .•••• ____ • ___ __ -· 

1416 
•••••• do ____________________ 

-------- 5.30 3.82 ---·----- 1. 70 •••••• do ____________________ 

2031 Washington Territory ________ -------- 5.23 3.37 1. 12 1. 81 Dr. Cooper. .................................. 

823 Upper Missouri_ ___ •••• -- •• - - ------·- 5. 17 3.70 1. 12 1. 70 T. Culbertson-- __ • __ --- •• ___ 

2376 
______ do __ _____ __________ ___ 

-------- 4.82 3.48 1. 10 1. 70 Dr. IIayden ______________ • --

2380 
______ do ____ ___ __________ __ _ 

-------- 4. 73 3. 50 ----- -- - 1. 60 - -----dO--------------------
2144 

•••••• do ____________________ 
8 4. 67 3.40 1. 10 L 62 •••••• dO--------------------

2270 Lake Superior ____________ -- -------- 4.60 -------- ............... .. 1. 58 Dr. Newberry _____ •• ___ .-· __ 

2145 Upper Missouri_ _____________ -------- 4.59 3. 25 ................ 1. 50 Dr. 
!Iayden _________________ 

2143 
______ do ____________________ 

-------- 4.50 3.29 1. 10 1. 50 •••••• do •••••.••• • •••••••••• 

The European and American beaver, though apparently very similar, in.ay (as stated by 
Cuvier in Ossemens Fossiles, VIII, 112, and by Owen, British Fossil Mammals and Birds, 196; 
Catal. Osteol. Series R. Coil. Surgeons, 1853, II, No. 2162) be always distinguished by the 
position of the posterior extremities of the nasal bone. In the Old World species th.e transverse 
line touching the point of the nasal bones intersects the orbits behind their middle part, while iR 
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the American a Rimilar line ~nly intersects the ante-orbital tubercular process of the frontal, 
sometimes, indeed, scarcely falling across the orbits at all. In a young specimen from New 
York, S. M. 1072, however, this line falls but little anterior to the middle of the orbit ; five adult 
skulls, nevertheless, agree in the more anterior position of the line. In the absence of a skull 

of the European beaver, I am unable to verify these characteristics, as indicated by Professor 
Owen, but they are well shown in his figure, from which, also, it will appear that the distance 
from the anterior end of the intermaxillary bones to the end of the nasal is the same with that 
from the same point to the anterior molar, or that the two points are situated the one above the 
other, while in the American beaver the latter line is considerably- the longer. The sides of 
the nasal bones are much more convex in the American. The cranium of the European species 
seems also longer and more compressed. The cavity in the under surface of the basilar process 
of the occipital is much larger and broader than in the American. The palatal foramina appear 
to be further back in the European beaver, where they reach as far as the ~iddle of the third 
molar, while in the American they only get as far as the interval between the second and third. 

The following comparative table of mea.t3urements of the skulls of the European and 
American beavers may serve to illustra.te more fully the above differences. The first column 
contains the measurements of a recent beaver from France, as given by Cuvier, (Ossemens 
Fossiles, VIII, 96 ;) the other, those of skull No. 823, from the upper Missouri. 

The measurements of both are given in millimetres. 

Comparative measurements of skulls of European and American beavers. 

European. American. 

From summit of occipital crest to anterior extremity of intermaxillary ................. , ....... , 0.146 0.130 
From sarrie point to anterior extremity of nasal .............. , ............................... . 0.142 0.129 
Greatest width between zygomatic arches . ............................ ; ..................... . 0.102 0.094! 
Most contracted portion of skull between .orbits ...................................... . ....... . 0.025 0.023 
Width of cranium between zygomatic processes of temporal and auditive tube ................. , • • 0.046 0.047 
W idth of the nose near its extremity ............. , .......... .. .............................. . 0.028 0.029 
Distance between external border of the auditive tubes .......... , ............................. . 0.072 0.!!75 
Height from alveolar border to the summit of the narrowest part of cranium .................... .. 0.050 0.047 
Height from middle part of the incisive foramina to middle portion of the nasal bo.ne ............. . 0.035 0.035 
Height of occipital foramen ... , ...................................... , ..................... . 0.018 0.016! 
Greatest width of occipital foramen ....................................................... • • • 0.017 0.018! 
Distance from occipital foramen to posterior border of palatine arch, (concave edge) .......... • • • • 0.041 0.039 
Distance from posterior border of palatine arch to incisive foramen ............ • • • ... • .. • • .. • • • • • 0.048 0.045~ 

Distance from anterior extremity of the incisive foramen to the anterior border of alveolus of incisors • 0.025 0.027 

Lengh of alveolar border of molars •• , ................... • •• • • .. • • .. •, •• • • • • • • .. • • •• • • .. • • • • • 0.030 0.029 

Distance between external borders of last molars ...... • • • .. • • .. • • .. • • .. • • .. • • .. • •" • • .. • • .. • • • 0.038 0.035! 
Distance between externarbordcrs of first molars ..... • • • • ,; • • .. • • .. •• .. • • .. • • • · • • .. • • .. • • ,; • • • 0.025 0.028 
Distance from posterior angle of lower jaw to anterior upper border of the alveoli of incisors ...... . 0.109 0.105 

In a very elaborate series of papers published recently by Brandt-in volume VII of the 
Memoires Mathematiques, Physiques, et Naturelles of the Academy of Sciences of St. Peters
burg, and also issued in a separate work under the title of Beitrage zur naherh Kenntniss 
der Saugthiere Russla'nds, (St. Petersburg, 1855, 4to.)-th: author devotes many pages to the 
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beaver, and in them discusses at great length the question of the relationships of these animals 
in the two worlds. He sums up the evidence on the subject as follows: 

1st. The external distinctive marks given by Kuhl, Oken, and others, have no real value in 
showing a difference of species. 

2d. The size of the American beaver is not essentially, if at all, greater than that of the 
- European. 

3d. No distinctive characters between the two have yet been detected in the formation and 
structure of the head, ear, feet, and tail. 

4th. A. comparison of eight European with five American beaver skulls shows very decided 
distinctive characters between the two. 

5th. Many of these differences in the skull involve variations in external form. 
6th. The established difference between the two in the castoreum bag and its secretion 

furnish strong grounds of specific distinction. 
In reference to the comparative sizes of the beavers of the two worlds, it is quite evident that 

Brandt has not known the largest of our beavers in the skulls before him. Thus, the largest 
European skull he had observed measured 5.60 inches by 3.91, reducing his scale of French 
inches to English; the largest American measured 5.24 inches by 3.60. From the accompanying 
table of measurements of skulls of American beavers in the Smithsonian collection, it will be. 
seen that the largest m~asures 5.80 by 4.16 inches, (dimensions taken with callipers,) and that 
nearly half of them exceed the size given by Brandt. The largest measurements given of the 
Polish beaver amount to about 34 inches for the head and body, and 11 inches for the tail. 
These, if French, would be 36.23 inches for the one, and 11.72 for the other. The largest skin 
measured of the Smithsonian collection gives to root of tail 35 inches, length of tail 11 inches, 
width of tail 5} inches, length of hind foot 6 inches. I have, however, seen others very appre
ciably largu ; and this specimen was not stuffed out at all, but the skin was perfectly flat. 

It will thus be seen that the largest beaver skull recorded thus far is an American one, thus 
inclining the balance of size.in favor of our species. The largest weight I have known of an 
American beaver was of 56 and 60 pounds, as given by Dr. Hayden; he is, however, confident 
that he has seen them still larger. The heaviest Old World beaver on record is one of 50 
pounds, mentioned by P allas. Brandt suggests that this is the smaller Russian pound ; its 
ratio to the English pound I am unable to state. 

The differences of the flkull are, to a certain extent, such as have already been referred to, 
although our author does not find the difference in the upper outline of the head, the malar bone, 
and the portion enclosing the brain, mentioned by Cuvier. The most constant and quite appre
ciable difference was in the <?haracter of the nasal bones, which, in all European specimens, 
measure considerably more than one-third of the distance from the incisors to the crista occipi
talis, while in the American they are little, if at all, over one-third this length. The backward 
projection of the nasals is therefore much greater in the European animal. Many other less 
appreciable differences are indicated in Dr. Brandt's elaborate article. 

An appreciable difference in the castoreum bag of the two animals is mentioned by Brandt. In 
the American beaver, this is more elongated and less thick skinned than in the European. The 
castoreum itself also is not only less · in volume, but when long exposed to the air, or kept a good 
while, assumes a more or less lustrous amber-like appearance, not wax-like and. lustreless as in 
the European. In this secretion of the European animal there is much the largest proportion 
of "etherial oil, castorine, and castoreum-resinoid." ... . 
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The American beaver being satisfaetorily· shown to be distinct from the old world animal, of 
course, cannot continue to be called Castor fiber. For the Proper specific appellation we have two 
names, canadensis of Kuhl, and american?-ts of F. Cuvier. The date of the former is 1820; the 
precise place where the latter name is introduced I have not been able to ascertain. The Hist. 
des Mammiferes du Mus. is usually given as the reference, but here the animal is merely called 
Le Castor du Canada in the 6th fasciculus (1819.) AGcording to Brandt, F. Cuvier firot broached 
his views of the difference of the species, in the 51st fasciculus of this work, 1825, and there 
probably gave the name;· but this I am not able to verify at present, not having part 51 at 
hand. At any rate the point of priority seems to be settled clearly in favor of Kuhl' s name. 

The American beaver has a very wide distribution throughout North America, being found . . 

from the Polar seas to the Rio Grande, and the Gila on the south, or to, at least, latitude 26° on the 
east side of the continent, (the mouth of the Rio Grande.) Formerly it extended from the At
lantic to the Pacific, but it is at present very .rare east of the Missouri. A few are still found in 
the Adirondac region of New York, as also in the Alleghanies of Pennsylvania, Virginia, North 
Carolina, and even Alabama, according to some accounts. Their remains in the bone caves of 
Pennsylvania are very numerous, showing that they were once very abundant there. 

At one time the fur of the beaver was very valuable, and an extensive trade w.as carried on, 
so that the animal rapidly diminished in numbers. The substitution of silk, and the introduc
tion of the nutria fur, (Myopotmnus coypus of South America)) has greatly reduced the demand 
and the price, so that now beaver fur is not worth more than a few dollars a pound. In conse
sequence, it scarcely pays the expenses of a systematic and laborious pursuit on the part of the 
trapper, and the. beaver is again multiplying very rapidly, so that the western streams are 
becoming rapidly stocked again. 

Fossil .American Beaver.-The bone caves at Carlisle yielded a large number of remains of 
beaver, both young and old. There are no satisfactory points of difference from the existing 
species, although in size some of the teeth are larger than any recent specimens I have seen, 
indicating a length of quite six inches for the skull. There are a ·good many jaws, with the 
anterior deciduous first molar still implanted. These are provided with distinct roots. The 
upper one has three roots, one broad posterior one, and two anterior; the exterior one longer 
and a little forward of the other. The lower molar has two roots, one posterior very broad, the 
anterior smaller. The patterns of the teeth do not differ essentially from their successors, 
although the crowns are narrower. 

46 L 
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List of specimens. 

~ ~ s ., -' 
a .e~ · 

'0 ~ ~ 
~ § ~ -a 
0 ~ ~ ; 

3 e ..c H 

~ s ~ 

.: · Measu·rements . 

"' -"' 5 s • .!, 

~ When col- Whence and how obtained. ;:1 Nature of " ..,; .e '"' Collected by-
" ., " "' "' lected. ... specimen. s~ g t:: ~ --" .::: ·~ "'"" ~ 

.. 
~ :a :::: "' ·.: 0 "' .5 

0 z z "" E-< = 

J,ocality. 

- --r--1---'------11--- -----------1----'--· ----------1--~--
78 Fort Union, Neb ••• ,.,, Winter.. Ed. T. Denig and A. Cul- Skin ..... 

bertson. 

1547 Upper Missouri .. ,..... .. .. • .. • .. Dr. F. V. Hayden ........ • ·•· ..... ; do ..... . .... .. 
1548' ................ do .................................. do ....... , _ ................ do .... .. 35.00 11.00 5.50 6.00 

1549 .......... do ................................. do, ........................ do .......... .. '"""il'"""'"'''" 
1550 ................ do ................................. do ......................... do ........... . 

...... do ................. , ............... do .............. . Nine skulls .... . 

823 ......... do .............. . T. Culbertson. · .......... Skull ..... . .......... .. 
Milk river, Neb........ 1853..... Gov. I. I. Stevens........ !>kin .... .. Dr. G. Buckley. 

Lake Superior." .................. Dr.J.S.Newberry ............. Skull ..... . 
209 1180 

2270 

1072 
1901 2599 

St. Lawrence county ,NY • , ••••••• ~ 

rJ Medicine Bow creek, Aug. 10, 

Dr.Hough ....................... .. do ................................................... .. 

1648 

898 

1415 
1416 

0 

Lt.F.T.Bryan, U.S.A .. 241 Skin ....... 5.00 15.50 9.50 ............ W.S.Wood ... 

Neb. 1856. 

Fort Chadbourne, Tex .. Dr •. E. Swift, U. S. A ............... do .... .. 

FortM'Kavit,Tex ............... Dr.W. W.Anderson,U.S.A ....... In alcohol .. 3 .00 18.50 4.50 1.17 2.67 

Matamoras,Mex ................. Lt.Couch,U.S.A ............ ilkull ................. . Dr.L.Berlandier 

...... do ................................. do ......................... do ............................ .. .. .... do ........ 
1414 .......... do ................................. do ..................... Skeleton,pt .................................... do ....... . 

1003 rJ RioGrande,Tex ...... ; ..... ;;,;. Maj.W.H. Emory,U.S.A ....... Skull . ................................. J.H.Clark .. .. 
1337 Coloradobottom,Cal .................... do ..................... Skin ............ 29.50 10.00 ...... 6.25 A.Schott .... .. 

1198 .......... Chehalis prairie, W.T .. July,1855 Dr. J. G. Cooper ................... do ................................................. .. 

1 Nose to eye, 2.75. 
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CASTOROIDES, Foster. 

Molars ~:!,rootless; incisors grooved longitudinally on the outside, consisting of thin laminae of dentine encircled by 

closed rings of enawel, u11ited by CE)ment. Of these rings there are three in each tooth, except the first upper and last lower, 
which have four. · 

C.A..STOROIDES OHIOENSIS, Foster. 

Castoroidell ohioensi3, J. W .. FoSTER, 2d Report Geology of Ohio, 1838, 81 ; fig. 

HALL, Bost. Jour. N. H. V, 1847, 385. (Geol. Position.) 

W"l:lllAJI, Bast. Jour. Nat. I!Ist. Osteology,· V, ISH, 391,401. 

I have thought proper to introduce a brief notic.e of this gigantic North .American fossil 
mammal, both on account of its close relationship to the beavers and its great size, which con
siderably exceeds that of the Capybara, the largest of living rodents. In the intimate struc
ture. of the teeth it bears quite a resemblance to this animal, although totally different i'n other 
respects. Of any peculiarities of structure other than those of the skull we are thus far ignorant, 
in the entire absence of other remains. 

Very few remains of Castoroides have hitherto been discovered; the best known specimens 
being those of a lower jaw from Ohio fir~t brought to notice by Mr. Foster, and the nearly 
perfect skull obtained by Rev. Benjamin Hale, of Geneva College, and upon which was founded 
the able monograph of Messrs. Hall and Wyman, in the Journal of the. Boston. Society, as 
quoted above. 

The fo~lowing description of the principal characteristics of the skull of Castoroides, as com
pared with that of the beaver, is based chiefly on the excellent plates of the memoir above 
referred to. 

The general form of the skull, as seen from above, is much as in Castor. The cranium is, 
however, much shorter, narrower, and less capacious, and the distance from the posterior margin 
of the zygomatic process of the temporal bone to the back part of the skull proportionally much 
less. The nasal bones preserve somewhat the same proportions, reaching, possibly, not quite 
so far back, but instead of occupying exactly one-third of the total length of the upper outline 
of the skull, take up more nearly two-fifths of the same length. The malar bone is much less 
massive, as for. five-sevenths of its total axial length it is quite narrow, the upper and 
lower edges nearly parallel beyond the temporal bone, and curving gently upwards; after which 
it widens, with the sides again nearly parallel, and bending very rapidly upwards. Anteriorly, 
too, it is not prolonged so as to occupy the anterior external edge ,of the orbit and articulate 
with the lachrymal, but the upper maxillary constitutes altogether the anterior root of the 
zygoma, and forms the anterior wall of the orbit. The zygoma itself is situated much higher 
up on the side of the head than in Castor; its lower edge being but little more than half-way 
between the top of the head and the grinding surfaces of the molars, while in the beaver it is 
much nearer the latter. The lower edge of the anterior ~oot of the zygoma being thrown so 
much higher up, the ante-orbital foramen ascends alsQ, being midway on the side of the head, ' 
instead of much nearer the lower surface ; this foramen appears no larger proportionally than 
in Castor, and is similarly placed anterior to the root of the zygoma; it is, however, more 
visible from the side, not being concealed by a bony plate. 

The lachrymal bone is ,-ery small, and separates the frontal and maxillary bones in the a.nte-
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rior angle of the orbit ; as already stated, the malar does not extend as far as this bone. The 
ante-orbital tubercle of the frontal, just posterior to the lachrymal, seems wanting in Castoroides, 
and the greatest contraction of the skull is across the parietal~ not the frontal bones, as in 
Castor. This contraction, too, is decidedly behind the mirldle of the skull, instead of being 
considerably anterior to this point. 
~wing to the more elevated position of the zygoma, the exterior inferior outline is much 

longer than the extero-anterior, and is nearly parallel with the. crowns of the molars, instead of 
having the two lines just mentioned of the same length and the former one quite oblique. 

The incisive foramina are very inconspicuous and short, nearer the molars than in Castor. 
The palate, however, is similarly furrowed. The palato-maxillary foramina are also small, and 
not so far back as the junction of the second and third molars. The posterior margin of the palate 
is slightly concave, instead of running out in an azygos process, and the emarginate notch passes 
forward, so as to separate a .little the posterior molars. The inner wing of the pterygoid pro
cesses is bent inwards, so as to come into contact, by the convexity of the fold, with its fellow. 
The cufious sub-quadrate pit or depression of the under surface of the occipital bone of· Castor 
is not found in Castoroides ; the auditory bullae are much less. 
T~e axial lines of the upp3r molars are much more convergent than in Castor; and are longer 

in proportion, occupying more than one-fourth of the length of the skull ; posteriorly this line 
reaches within its own length of the occiput, while in Castor it falls short by more than one and 
a half lengths. 

The pattern of the grinding surface of the molars is strikingly different from that of Castor; 
instead of being formed by the indentation of longitudinal folds of one exterior enamel tube, 
one on the inside and three on the outside in the upper jaw, there are in each tooth three closed 
transverse loops of enamel, completely separated from each other by cement ; the posterior upper 
and the anterior lower molars having four. The incisors on their antero-external faces exhibit 
a number of broad shallow grooves. Their projection anteriorly seems much greater than in 
Castor. These teeth are much larger and stouter in every way, being three times as thick as 
those in a skull of Castor, half the length of Casto1·oides . 

. The length of the skull of Oastoroides :figured by Dr. Wyman, exceeds nine inches from 
the occiput to the end of the intermaxillary; its greatest height is four inches; greatest breadth · 
between zygomata seven inches. The length of the skuJl of Castor which served for the pre
ceding comparisons, is :five inches; height, two and a quarter; width, three and three quarters. · 
Oastoroides had, therefore, a skull about twice the linear dimensions of Castor, but much more 
than twice as massive, judging from the inci:sors ; its bulk may be reasonably assumed as six 
times that of the large beavers, which are known frequently to weigh 40 pounds ; this would 
give 240 pounds for the weight of Castm~oides. 

The specimen of Professors Hall and Wyman was obtained in Clyde, New Y Grk, in a swamp 
on the summit level between the waters of Lake Ontario on the north, and Cayuga and Seneca 
lakes on the south. It was found about eight feet below the surface in a muck bed about four 
feet thick, resting on sand with shells of Planorbis, Cyclas, &c., and separated from a similar 
layer on the surface by a stratum of :fine sand with occasional seams of clay ; according to Pro
fessor Hall, it was found in a lacustrine formation subsequent to tb e drift. 

There is still another fossil genus, Trogontherium, allied to the beaver and still more to Cas
toroides, which it closely resembles in the character of the teeth. This is found in peat bogs of 
~urope, and was about one-:fii"th larger than the beaver. Like Castoroides, it occurs in lac!ls
tfine fotinations over the drift. 



FAMILY. 

SACCOMYIDAE. 
With large and distinct external cheek pouches. Upper lip hairy, not cleft. Molars, rooted or rootless, !=!· Temporal 

bone enormously developed. No post-orbital process of the frontal. The ante-orbital foramen elther wanting, as such, or 

appearing far anterior to the base of the zygoma. The upper corner of the postero-inferior angle of the lower jaw nearly 

horizontal. A tubercle outside of the condyloid process, indicating the posterior extremity of the incisor. Tibia and 

fibula united. Generally but five toes, with distinct claws on each foot. Fore claws longer than hinder. Coecum distinct. 

Pelage composed of stiff hairs, without .any under fur. 

The above characters serve to define one of the most natural families of the Rodentia 
' 

although the component genera have been widely separated by different authors. In the 
external cheek pouches there is no other family which exhibits any approach to it. These open · 
outside of the mouth and are of variable depth, and lined with short hairs to the bottom. 
When inverted and dried, they look like sacks on each side of the head. While other charac
teristics are shared by one or other of the different families of Rodents, the Saccomyidae possess 
the common character of the external cheek pouches, as distinguished from all others. Fr.om 
the Leporidae, the lack of a second pair of upper incisors, behind the first, will at once distin
guish them, independently of the other totally irreconcilable features. The Hystricidae, 
although having the same de~ tal formula, may be at once known by the very large ante-orbital 
foramen in the zygomatic :process of the maxillary as well as by the separated tibia and fibula.(?) 
The having four lower molars instead of two or three, with the lack of the ante-orbital foramen 
separates them from the Murida.e, although they agree in the united tibia and fibula ; this, 
however, separates them again from the Sciuridae. The nearest approach is seen, perhaps, in 
the beavers, Oasto·rinae, which, differing altogether in external form, have certainly a close 
resemblance in the skull. The most striking points of distinction are seen in the deep malar 
bone which extends up along the zygomatic plate of the maxillary to the lachrymal and back

ward posterior to the molar. Many others, however, could be enumerated. 
There are two very distinct sub-families in this group, typified by Geomys and Dipodomys, 

agreeing in the family characters, yet very distinct from ea~h other and especially in external 
form; the one being the most clumsy, thickset, and sluggish of American rodents; · the other 
the most delicate, graceful, and agile. Yet the differences are owing to the greater or less de
velopment merely of · common conditions. These may be briefly characterized as follows : 

Geomyinae.-Hind -legs very short ; fore claws enormously developed ; tail short ; mastoid 
portion of temporal not forming p~rt of upper surface of skull. 

Saccomyinae.-Hind legs and tail very long; fore feet moderate ; mastoid bone very large, 

occupying much of upper surface of skull. 
Brandt, in his recent paper on the classification of the Rodentia in Beitrage zur nahern 

Kenntniss der Saugethier!l Russlands, 1855, 188, establishes a family of Sciuro;..spalacoides to 
contain Geomys and Tlwmomys, as constituting a connecting link between the Sciuridae and a 
family of Spalacoides, typified by Spalax, Siphne~u;, Ellobius, &c. He dissents from the views 
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of Waterhouse in combining Geomys and Thomomys into a family with Perognathus and Dipo
domys. Perognathus he considers rather as a Muroid, and coming next to Cricetus, while . . 

Dipodomys, or rather Macrocolus, is placed as the type of a sub-family Macrocolini under the 
Dipodoides. I think, however, a revision of the subject, with more ample materials before him, 
will satisfy this eminent zoologist of the soundness of Waterhouse's view. 'l'he common 
characters of external cheek pouches, five distinct fingers each, with a separate claw on the 
fore feet, the stiff rigid hair, and the many common osteological peculiarities, are quite enough 
to separate them from all others, while in the essentials of structure they agree quite as well 
among themselves as do the agile and graceful long-tailed squirrels and the short-tailed marmots, 
or the various extreme structural types of the Muridae. 

SuB-1?A:t\U{.Y GEOMYINAE. 

Skull massive ; incisors very large and thick. The ante-orbital foramen small, appearing far forward on the side of the 
muzzle. The nasals extended but little beyond the incisors. Mastoid bone 1·estricted to the occiput. Occipital bone 
broad, forming the posterior portion of the skull or the occiput. Body thick-set and clumsy. Limbs about equal, and all 
very short; fore cl::tws enormously developed, five in number. 

The above characters are among the most striking as distinguishing this family from the 
Saccomyinae, although many others will be found detailed in the descriptions of tbe genera 
themselves. The species of Geomyinae, in fact, are as different in appearance from the Sacco
myinae as is well possible; the one being clumsy, short limbed, squat, almostentirely subterra
nean, and so strictly nocturnal, that many persons who have daily seen hundreds of their 
mounds have neYer in their lives observed the living animal; while the typical Saccomyinae are 
graceful, agile, and with a development of limb and tail every way equal that of the Jerboas; 
the individuals themselves well and familiarly known in their native localities. 

Some further characteristics of the Geomyinae are found in the very .great contraction of the 
skull between the orbits, which there is narrower than the snout. The palate is horizontal only 
between the molars; anteriorly it rises very rapidly to near the incisors, leaving a deep 
concavity between the molars and incisors. Its plane, likewise, is much below that of the base 
of the cranium. The meatus auditorius extern us is a tube projecting forward and embraced in 
a notch of the squamous portion of the temporal. 

The genera Geomys and Thomomys, composing the Geomyinae, are very closely related, and in 
fact differ comparatively little among themselves; the points of distinction from others are, how
ever, for the most part, very appreciable. All are confined to North America and Mexico, and 
in certain localities west of the Mississippi are very abundant. 

The difficulties in determining the species of Gf}omys and Thomomys have always been very 
great, owing to various causes. In the first place, there is the same trou:ble in procuring speci
mens of this as of all other subterranean animals, as they rarely see the light, and sometimes 
are never observed even by persons who have lived for years in districts quite densely inhabited 
by them. They vary, too, with age and season to a considerable extent, so that in the small 
number of specimens seen by naturalists, at le~st of the far western species, each one has almost 
served as the type of a distinct species. There is a very strong resemblance among all the mem
bers of the genus, and owing to their peculiar conformation, the points of structure affording 
good distinctive features are easily distorted or obscured. The best characters are, perhaps, to 
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be derived from the fore feet or hand; the size and shape of the claws, and their proportion to 
the whole hand; the length of the digits and palm, and the position and extension of the thnmb; 
but many of these points cannot be taken into consideration unless the hand is perfectly straight 
and bent at a considerable angle to the fore arm, which is seldom if ever the case, unless spe
cially attended to in drying, owing to the contraction and fl.exure.of the joints. The tail is apt 
to vary greatly in measuring different skins of the same species, owing to the fact that the skin 
and flesh of the body encircles it to a considerable distance beyond its base, the tail itself ap
pearing to spring from the extremity of a cone. In preparing the ·specimens, if the entire 
vertebrre are left in, the skin thus encircling the basal portion of the tail may, in drying, enclose 
the vertebrre :firmly and closely, and thus the entire length be indicated. As frequently, how
ever, the vertebrre are taken out or cut off and the basal portion stuffed out, entirely obliterating 
in that region any vestige whatever of this appendage, represented only by the extremity. It 
is, in all cases, a good rule to measure from the end of the dorsal skin, or where the peculiar 
short fur of the tail begins, even though other measurements be indicated. 

These animals, tooJ are more than usually liable to being overstuffed, so as to indicate a length 
of body several inches greater than in nature. 
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GEOMYS, Rafinesque. 

Geomys, RAFINES<iUE, Amer. Monthly Magazine, II, November, 1817,45. 

Diplostoma, RAF.-IB. (in part.) 

Saccophorus, KuHL, Beitriige, 1820, 65. 
Pseudostoma, SAY, Long's Exped. R. Mts. I, 1823, 400. 

Aun. & BAcH. N. Am. Quad. I, 1849 . 
.Jlscomys, LICHTENSTEIN, Abh. Berl. Akad. for 1822-'23, (1825,) 20. 

BRANTs, Het Geslacht der Muizen, 1827, 23. 
WAGNER, Suppl. Schreber, III, 1843, 380. 

A large groove near the central line of the upper incisor. Skull large and massive; zygomata thickened. Anterior upper 
molar, with the two lobes elliptical, much elongated transversely and approximated, nearly equal. Middle two with the outlines 

regularly elliptical. Posterior lower molar sub-elliptical. Ears obsolete. 
a. A second fine groove near the inner edge of upper incisors. Fore feet much larger than the hinder ones. Third claw of 

hand greatly developed; second claw reaching only to the middle of the fourth. 
b. Only one groove on or . near the central line. Fore and hind feet nearly equal. Third claw much developed; second 

claw and finger nearly as long as the fourth claw. 

Form of body thick-set, cylindrical; heaviest anteriorly, especially about the head. There is 
no indication of a neck; on the contrary, the thickest portion is at the back part of the head, 
from which the body tapers gradually to the tail, widening a little across the thighs. The 
nostrils are small, elliptical, with a papilla above; they are quite distant apart, situated laterally 
on each side of a blunt muzzle. This muzzle has a broad furrow down the middle, with 
a slight ridge at the bottom of the furrow. The muzzle is bounded above by a horizontal 
furrow having an overhanging ridge, which is coated with short hairs at its upper portion. 
The upper lip is not cleft, but passes almost directly in a straight or slightly concave line across 
the bases of the incisors; the space between this outline and the naked muzzle (almost as high 
as the muzzle itself) being coated with short hairs. 

The opening of the mouth is quite diminutive, altP.ough ther,e is an anterior chamber behind 
the incisors which narrows behind to the true mouth. The skin lining this chamber (which 
extends above almost as far back as the molars) is covered with short hair, except, perhaps, just 
back of the upper incisors, where there is a naked space bounded by a short fold of skin. The 
lower lip is tumid, quite free, and capable of much motion round the incisors. The upper wall 
of the cheek pouches begins at a point which forms an equilater~l triangle with the end of the 
upper incisors and the nostril ; it ends about opposite the posterior extremity of the lower side 
of the lower jaw. The plane of the opening is nearly parallel with the vertebral line. The 
pouch runs back to the middle of the scapula, and is capable of much distension. It is well 
clothed with hair on the side next the head ; on the other it is nearly naked with a few scattered 
hairs. The ears are very rudimentary, represented only by a thickened ridge of skin, narrowest 
above and widening below. In drying, this ridge disappears almost entirely. The tail is 
thickened, though tapering somewhat to the tip, which is blunt and naked for about half an 
inch, and appears to possess some degree of tactile sensibility, as in the opossum. It is hairy, 
except at the end. 

The upper surfaces of all the feet are covered with short hairs, but they are perfectly, smooth 
and rather tumid below. There is a very large tubercle at the base of the palm, divided by a 
longitudinal groove which passes round behind the inner smaller portion. From the posterior 
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edge of the larger and exterior portion of this tubercle is an obliquely inserted fringe of short 
stiff hairs. The fingers and claws are capable of complete flexure on the palm, the longest 
claw reaching exactly to this fringe. The claws are all long, curved, compressed, and trenchant 
below. The claws on the hind feet are much smaller, though thick, stout, and conicaL The ' 
second is, however, expanded into a spoon shape at the end, a character sometimes seen in the 
first likewise. 

Skeleton.-The skull of Geornys is broad and heavy, and considerably depressed; the muzzle 
broad above, with the sides througho~t nearly parallel, or even wider near the end. Its general 
shape, in fact, is more or less quadrate, with the broad muzzle projecting in front for from two
fifths to two-sixths the total length. The cranium, with its brain cavity, is small; and in con-· 
sequence of the widely separated zygomata, the orbits are very large, and unusually open when 
viewed from abov:e. The molars are small; but the incisors, as well as the entire. lower jaw, 
are enormously thick and massive. 

The nasal bones are elongated, rather narrow anteriorly, and tapering behind to a blunt 
point, Their backward projection falls considerably short. of the posterior extremity of the 
nasal process of ~he intermaxillary, which itself reaches to the line of the lachrymals. The 
nasal process of the intermaxillary is broader midway than the nasal, and makes its appearance 
on the top of the skull near the end of the muzzle. Its suture with the frontal is difficult to 
define in the adult, though that with the nasal is always distin"ct. 

The frontal bones are much reduced in dimensions, owing to the great contraction of the 
skull between the orbits; the interval here being considerably less than the width of the snout. 
Their width (the two conjoine.d, the suture being obliterated at a very early age) is about the 
same before and behind; they are much hollowed out laterally, and anteriorly exhibit three 
processes : one central, passing forward to articulate with the nasal ; the others lateral and 
pointed, wedging in between the nasal process of the intermaxillary, a~d the zygomatic of the 
maxillary, the lachrymal resting against their outer bases. Postero-laterally the frontals a.re in 
extended apposition with the very greatly developed squamous portion of the temporal, which, 
coming up on the superior surface of the skull, covers two-thirds of the whole from the middle 
of the bony orbit to the occipito-parietal crest. The parietals are thus almost concealed, being 
excluded from the orbit, and occupying a rather narrow space in the top of the skull, and 
embraced within the frontals, temporals, and occipitals. 

The occipital bone is quite fully developed, and forms the posterior portion of the skull or 
occiput, which is truncate and broad, and perpendicular to a horizontal plane. The mastoid 
portion of the temporal, as in other Saccomyina, is visible in great part postero-laterally. The 
basilar process of the occipital is rather narrow, and its sides are in close contact with the petrous 
bone, without any foramen lacerum between. • 

Attention has already been called to the unusually great development of the squamous por:. 
tion of the temporal bone. This occupies the entire lateral portion of the superior surface of 
the cranium, the two squamous bones of opposite sides occupying at least two-thirds of the 
whole. Anteriorly it constitutes the interno-posterior wall of the bony orbit, posteriorly it 
forms the exterior portion of the occipital crest, and in a notch on the side behind the zygomatic 
process is seen the tube of the meatus auditorius externus. The glenoid cavity of this bone is 
long and rather open, its axes converging anteriorly. The outer boundary is constituted 
entirely by the malar process of the temporal, which extends forwards after bending over the 
short malar bone. The mastoid and petrous portion of the temporal are in one bone, entirely 

47 L 
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distinct from the squamous. They are of considerable extent, entering into the occipital sur
face, and very largely into the under part of the cranium. The meatus externus is broad and 
tubular, with thin walls, .its axis projecting forwards, outwards, and upwards ; and it is 
embraced posteriorly by a thickened process of the squamous bone. 

The malar bone is very short; its posterior · half is concealed from view from above by the 
process of the temporal ; anteriorly it is more or less enlarged; and fits into a notch of the 
zygomatic plate of the maxillary, which forms the whole anterior portion of the zygoma, and 
sends a thin plate backwards under the malar. Thus, in consequence of the forward projection 
of the temporal on the upper surface of the zygoma, and the backward projection of the maxil
lary on the under, the two points leave but a slight interval between them when the malar bone 
is removed. 

The bony palate of ,Geomys is much restricted, being really confined to a. nar~ow space between 
the molars. This is convergent anteriorly, where it is not wider than the molars; it is traversed 
by two deep grooves, leaving a central and two lateral ridges of nearlyequalheight; the central 
one is prolonged anteriorly to t4e incisive foramina. A plane tangent to the surface just described 
would show a considerable interval between it and the cranium or petrous bones behind, and a 
still greater one in front, the outline of the under surface of the bone rising rapidly from the 
molars to near the incisors, ~nd then curving a little down again. The palatine surface here is 
narrow, tho cross section being truncate wedge-shaped, the outline widening above. The inter,. 
maxillary suture is seen on the side of the muzzle, about its middle ; just within it is seen a deep 
depression, at the bottom of which is the anterior termination of the ante-orbital foramen; this, 
however, does not open through the bone into the nasal cavity, as in Dipodomys. The incisive 
foramina are entirely in the intermaxillaries. The zygomatic plate of the maxillary is broad and 
oblique, standing out in a plane perpendicular to the axis of the skull (the two of opposite sides 
being nearly in the same plane); it is nearly plane anteriorly; its lower margin rises rapidly from 
the alveoli of the molars to a point opposite the centre of the skull, and then curves somewhat 
downward again; it is thickened superiorly with a :flattened surface, which expands behind to 
receive in its notch the end of the malar. 

It has already been stated that the lower jaw is very mal5sive ; much more so than in any 
other American rodents. There is scarcely any postero-inferior angle, this being represented by 
a compreHsed ridge posteriorly, commencing below the root of the last molar. The upper por
tion of this ridge turns off horizontally, however, and is continuous with a horizontal thickened 
process standing out perpendicularly to the side of the jaw; this represen~s the upper corner 
of the po~tero -inferior angle. The lower outline of the jaw is a nearly equable and convex 
curve throughout, mostly parallel to the inferior surface of the incisor. The condyloid has 
scarcely any neck, although rather a deep notch separates it from the coronoid process, which 
rises considerably above the level of the condyle. There is a very deep pit below the base 
of the coronoid process, and exterior to the last molar. The covering of the posterior extremity 
9f the lower incisor is seen as a very prominent tubercle (larger than the condyle) which is 
situated on the outside of the jaw, and at a height about midway between the condyle and the 
,horizGntal process already described. There is also an excavation or pit running along the out,
'side of the jaw, internal and anterior to this tubercle. 

: . The incisors, as already remarked, are of extraordinary strength and size; more or less plane 
:;tnteriorly; the upper grooved, the lower perfectly smooth. A section of the teeth is wedge;
shaped; the base anterior. The groove in the upper incisor is either central, or central and~· 
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finer one near the .inner edge ; (in Thomomys the large central groove is wanting, leaving the 
fine internal one.) The upper incisors are much curved, and describe nearly a full semicircle, 
passing round almost to the base of the root of the anterior molar. In the lower jaw the arc is 
also about a semicircle, reaching to the side of the base of the condyloid process. 

The upper molars are considerably convergent anteriorly, their inner lines intersecting (if 
produced) in the incisive foramina. They are all rootless, and diverging widely at their bases ; 
the anterior is inserted very obliquely forward, at an angle of about 45° with the axis of the 
skull ; the others more and more near to the perpendicular, and curved, the convexity anterior, 
yet without becoming quite perpendicular. The lower molars are equally oblique, except that 
here the posterior is most inclined., and that backwards; in fact, in its curvature it stands quite 
parallel to the incisor. The anterior upper molar consists of two regular ellipses, much elongated. 
transversely, of about equal size, and connected by a narrow isthmus which crosses between their · 
middle portions, or a little int~rior to this; the sec~nd and third molars suc~eeding ·are simple 
ellipses, of nearly equal size--'-the second rather largest; the 'third about equal to the ellipses of · 
the first; the last molar is longer, and irregularly three, four, or five sided. The cro'wns of 
the first lower molars show, also, the two ellipses, the anterior ~mallest, the bridge at about 
the centre; the remaining teeth are also elliptical, the posterior one narrowest~ 

In the skeletonof Geomys, (G. bursarius; No. 1760,) we find the limbs, though short, to be 
quite massive, the anterior indeed appreciably stouter than the posterior. The. vertel.>ral 

~ ' . . . ·. - . 

column is short, but the component vertebrre broad and.firmly knittogether. The neck is very 
short, its seven component vertebrre measuring only 'about -/0 the length of the skull. The 
second cervical vertebra is large and massive,' with a compressed short upper spinous process. 
The vertebral formu1a is 7 cervical, 12 dorsal, 7lumbar, 5 siwral, and 17 caud,al. The posterior 
two sacral vertebrre have their transverse processes anchylosed and expanded so as to come into 
firm union with the ossainnoniinata, leaving a wi~e foramen on each side of the spine, between 
this junction with the sacrum and that anterior to it, in which the first and second sacral are 
involved. The bones of the fore leg are stouter than the hinder. The olecranon process is 
much lengthened, its projection behind the centre of the joint being nearly one-third the whole 
length of the ulna. The clavicles are·well developed. ·The tibia and fibula are united a little 

below the middle of tlie former, and diverge widely ab9ve. 
The species of Geomys are confined to the regions east of the Rocky mountains, and, in fac~, 

have not yet been observed much west of the Mississippi, or near themountains. They are 
very abundant in Missouri, Iowa, and southern and westeriJ. Illinois; they' exist also in Te:x:as 
and all the Gulf States. Florida and Georgia also possess one, possibly two, species; but none 
have yet been found on the Atlantic coast north of the Savannah river. Southward they reach. 

into Mexico, and, possibly, as far as Central America. . 
The species are termed" gophers" in- the west, but in Georgia and Florida they are _almost 

universally called , , salamanders,'' Where _this •latter name is prevalent the term '' gopher'' 
is equally well understood to mean the large land tortoise, Testudo polyphemus, to which the 
Savannah river also serves as a barrier. When either of these names is used, therefore, by any 
individual, it becomes necessary first to ascertain hi;s region of countrybefore it can be told 

whether a mammal or reptile is in question. 
From the list of synonymes at the head of this article it will be seen that many genera have 

been proposed for the gophers. · The first, in point of datl' is Diplostoma, of Rafinesque, based 
on reported characters of the Missouri species. With several accurate indications, we are told 
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that the "animal has no tail, no ears, eyes covered by the skin, and four to~s to all the feet." 
This is, of course, entirely erroneous, and renders it necessary to avoid this name. The genus 
Geomys is, however, sufficiently characterized in the next paragraph to answer very well for 
this group, and must be adopted. 1 The genera succeeding, in point of date, though all suffi-:
ciently appropriate to the gophers, are, of course, superseded by Geomys. 

Th(:) following brief synopsis may serve to facilitate the determination of species of Geomys. 

A. UPPER INCISOR WITH TWO GROOVES. 

Upper incisor with two grooves, anarrow one near the inner edge, and a deep wide one on or 
external to the central line of the tooth. Fore feet longer than the hinder, owing to the great 
development of the fore claws. 
1. Inner groove always distinct; large groove partly involving the central line of 

the incisor. Size large, 7 to 8 inches, fore feet exceeding li inches, its longest 
claw three-quarters of an inch .................................... ~······· ..................... bursarius. 

2. Similar to the last, but smaller, 5 to 6 inches ; fore feet less than I! inchetl ; its 
longest claw scarcely over half an inch ................. · ..................................... breviceps. 

3. Inner groove obsolete in old age ; large groove situated external to the central line pinetis. 

B. UPPER INCISOR WITH ONE GROOVE. 

Upper incisor withone large groove exactly in the central portion of the tooth. Fore feet 
not longer, or not as long, as the hinder. 
4. Color nearly uniform yellowish brown ......................................................... clarkii. 

5. Color, yellowish brown. Sides of face and head chestnut ............................... castanops. 
6. Color, dark reddish chestnut. Hair very stiff .............................................. hispidus. 
7; Very large size. Grayish brown. Hair soft ... : ............................................ mexicanU8. 

GEOMYS BURSARIUS. 

Pouched Gopher. 

Mus bursarius, SHAw, Linnaean Transactions, V, 1800, 237.-I:s. Gen. Zool. II, 1801, 100; pl. cxxxviii. 
MITCHILL, Am. Jour. f:lc. IV, 1822, 183. 

Cricetusbursaritts, "DESM. Nouv. Diet. XIV, 177."--I:s. Mamm. II, 1822,312. 
GRIFF. Cuv. III, 1827, 138; plate.-IB. V, 1827, 235. 
"F. Cuv. Diet. des Sc. Nat. XX, 257." 

Sace<pharus bursarius, KuBL, Beitrage, 1820, 65. 
FISCHER, Synopsis, 1829, 304. 

Pseudostoma bursarius, SAY, Long's Exped. R. Mts. I, 1823, 406. 
HARLAN, Fauna Amer. 1825,153. 

GomrAN, Am. N.H. II, 90. 

AuD. & BACH. N. Am. Quad. I, 1849,332; pl. xliv. 
Geomys bursarius,RICH. F. Bor. Am. I, 1829, 203. 
Ascornys bursarius, EYDoux lilT GERVAIS, Voyage de la Favorite, V, 1839,23. 

? Musludovicianus, 0RD, Guthrie's Geog. 2d Am. ed. II, 1815,292. (Not determinable.) 
Mus saccatus, MrTCHILL, N. Y. Medical Repository, XXI, Jan. to June 1821, 249. (From west of Lake Superior. 

Plumbago colored var.) 
Ascornys canadensis, LICHT. Abh. Berl. Akad. 1825, 13; fig . . 

BRANTS, Muizen, 1827, 24. 
WAGNER, SuppL Schreb. III, 1843, 383.-IB. Abh. K. Baier. Akad.. Miinchen, XXII, 1841i, 

327 (figure of skeleton). 
Geornys canadffisis, LEcoNTE, Pr. Phil. Ac. N. So. VI, 1852, HiS. 

1 "Feet short, all with five toes and nails; those of the fore feet very long. Month as in the genus Cricetus, and with 

exte1·ior pouches. 'fail round and naked."-(Raflnesque, Am. Mrmth. !lfugazine, II, 1817, 45.) 



R.ODEN'l'IA-GEOMYINAE-· -GEOMYS :BURSARIUS. 

Geumy3 orf{Jonensis, LEcoNTE, Pr. Phil. Ac. N. Sc. VI, Sept: 1852, 160, 
Gopher; Pocket gopher; pouched rat. Vuroo. 
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SP. CH.-Upper incisors, with a ·small groove near the inner edge, and a much larger one bisecting the remaining space. 

Fore feet considerably longer than the hinder ones. 'sec.ond claw reaching to about the middle of the fourth. Cheek 
pouches ample. 

Cblbr.-Reddhh brown above, with a plumbeous ting~ along the vertebral region. Under parts paler and more yellowish~ 
Inside of pouches reddish brown in parts. Skull sub-elongated, the zygomata converging as straight lines behind-widest 
apart at the end of the superior maxillary proceBS. Forehead convex. 

Sometimes dark plumbago colored above ; tinged with brownish beneath. 

The upper incisors of this species have a small, not very acute, groove close along the inner 
edge, and a second much deeper and more conspicuous one half way between the first and the 
outer edge of the incisor. This second groove is rounded at the bottom and on the sides, and 
the two portions of the incisor's on either side are nearly symmetrical in shape and entirely 
rounded, no portion of their anterior surface being plane; the incisors of both jaws are about 
as wide as they are deep, the axes of their cross sections being nearly equal. 

The ears are entirely obsolete, or represented merely by a thickening of the skin round the 
auditory aperture. The cheek pou~hes are very wide and well coated with hairs, except 
towards the bottom, where they are rather thin. The tail is contained not quite three times in 
the length of the body ; in_ some specimens it is dens~ly hairy to the tip ; in others it is 
somewhat naked at the extremity; in none examined could the tail be called naked. 

The fore feet are considerably longer than the hinder ones ; the claws being excessively 
developed. The third claw, measured above and applied on the palmar surface, reaches from 
the end of the third finger to a little beyond the base of the border of the tubercle; measured 
below, it occupies about three~eightbs of the whole length; the first claw reaches likewise over 
about three-eighths of the hand. The cleft between the second and third fingers is quite deep, 
extending almost half way from the end of ·the finger proper to the beginning of the band. 
The fourth finger is decidedly longer tbantbe second, and its Claw is much larger and longer, 
the tip of the second claw only reaching about half way down. the fourth, (measured below.) 
The first claw exte.nds beyond the base of the fifth, and the fifth barely reaches the base of the 
second. On the hind feet the first claw reaches nearly half way between the tips of the fourth 
and fifth ; the second is much longer than the fourth,_ its claw reaching to the end of the third 
or longest toe; the second claw being, in fact, the largest on thefoot. 

The upper parts are of a dark reddish or chestnut brown along the middle of the back, 
glossed with plumbeous; the sides are rather paler, and the under parts are even of a yellowish 
brown. The edges of the mouth and the chin are yellowish white, as are the outer walls of 
the pouches ; the inner are chestnut. The tail is chestnut at the base ; at the extremity and 
the inferior surface generallyit is whitish, as are the feet and the posterior edge of the arm. 
The hairs are everywhere plurilbeous at the base, those on the central area of the back not 

varying materially at their tips. / 
These specimens may be considered to represent the genuine Pseudostoma bursarius of Say, 

as described in Long's Expedition, having been obtained from. the same locality. There isJ 
however, a Geomys from Iowa, in the collection of the National Institute, in Washington, 
which presents some importa~t points of distinction. With a much larger body, and much 
stouter incisors, the tail is absolutely shorter, as well as the single vertebrre themselves, and 
the feet of much the same size. The grooves of the upper incisors are much as described in the 
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preceding specimens, except that the main furrow is more in the centre, and the portion on 
either side more nearly equal, including. that covered and separated by the inner groove. The 
color is also quite different, being everywhere of a uniform and rather bright reddish brown, a 
little paler beneath. ~,here is no darker wash along the back, where the hairs are very slightly 
darker at the points, only appreciable on close examination. These are everywhere plumbeous 
at base, in marked contrast to their extremities. The feet, tail, and inside of cheek pouches, 
are obscurely whitish. 

Among the specimens before me are three from Morgan county, Illinois, which exhibit a 
coloration assigned by Audubon and Bachman to a particular season of the G. bursarius. In 
these, the body is of a dark plumbago color, deepest and very lustrous along the centre of the 
back. Beneath, the plumbeous hairs are tipped with yellowish gray; above, their extremities 
are only a little darker. The hands and posterior portion of the arm are clear white, in strong 
contrast to the surrounding fur. The bottom of the cheek pouches is also whitish. The tail 
whitish, except the basal half above, which is plumbeous. 

The tail itself is long and well clothed with hair. The proportions of the limbs are not 
materially different from what has been described in G. bursarius from St. Louis. They may 
be a little smaller. The skull presents some differences : in a more deeply-grooved incisor ; the 
centre of this groove a little nearer the inner edge ; a more slender zygomatic arch, the edges 
of the zygomatic process of the upper maxillary being parallel, as viewed from above, instead of 
widening considerably to embrace the end of the malar. The molar teeth are rather broader, 
and the posterior lower one is nearly as wide as the one next to it. There is also a greater 
dissimilarity between the two lobes of the anterior upper molar. The incisors are decidedly 
thicker and more massive. If these differences are constant in many specimens, there will be 
no danger in separating the lead-colored ones as distinct. 

Measurements. 

Red-Iowa. 1882, Black-Mor
gan co., Illinois. 

614, Black-Illinois. 357, Red-St. Louis. 

Inches and Lines. Inches and -Line•. Inches a!'d Lines. Length. Inches and Lines. 
lOOths. 100ths. 100ths. lOOths. 

Nose to root of tail______________ _________ 11 

Tail, from root to end of vertebrre ___ • __ • __ • 2 6 

portion covered with short hairs _____ ._ 1 11 

Arm, fore foot to end of claws- - ----------- 1 7-k 
longest claw ______ - ________ . - ______ -.-- _ _ _ _ 9 

Hand, without claw----------------------
third finger without claw ____________ ----- - --

1 

4 

10 

3 2 

3 

1 8 

................ ... 9 

.................. ------

second claw _______________________________ _ 4-k ----------- ---
its finger __ ______________ --------

fourth claw __ __________ • __________________ _ 

its finger, (between third) _ ____ • __ _ 

Leg, hind foot from heel to end of claws---- 1 

2 

7 

2 

5 

longest claw, (second)------------------------ 2 
Skull, length ___ --------------------- ________ ~ _____ ___ _ 

width------------------------------------------

1 5 
Third__ 3 

-------1---
8 6 

2 8 ............ 

2 6 .. .. ...... .. 
1 6 

-.... -.... -.. 8t 

............... 11 

4 ------

6-k ------

-----~·T·-;-- ------
Third.. 21 -----
'1. 78 1------ ------
1. 05 • 59 

8 

3 

2 

1 

--------
1 

1 

2.04 

·1. 28 

8 

7 

9 . 

------------------~-----C __ __:___~---'---.!.J.....--~-~-_J!L_ _ ___!_ _ _ 
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Dr. Leconte has recently described some specimens of Geomys in the ,collection of the 
Acadewy. Qf; N.atural :Sciences, and labelled as coming from the Columbia river, under the name 
of G. oregonensis, separating them from his G. canadensis, the typical species, on account of 
the hairiness of the taiL I have ca;efully examined these specimens, and can find no. char
acters ·to distinguish them from the species found in Missouri. The characters given of hairy 
tails and white chin, dark red color, and darker back, are all found equallyin both; indeed, I 
have yet to see a reddish brown adult Geomy1, having -bisulcate incisors, with an entirely naked 
tail, as an original character. I have satisfied myself that the hairs on the tail are liable to 
fall out in patches, and especially is this the case when the vertebrre are removed. 

Nor am I satisfied that ,thfli$!il specimens were collected in or west of the Rocky Mountains at 
all. Mr, Townsend Ul!lifl,e num·~rous collections from St. Louis west, and among these must 
have been thep0uched r3tls ,ofMia.s.O:uri, so striking to an eastern natu~alist who had never before 
seen them. Yet no mention is made of any specimens in his collections, except those of Oregon. 
Furt;hermore, in the list of ma:mrnals published· in his Natrative, as having be.en seen in 
Oregon, this " Geornys bursarius," (a.a his specimens are labelled;) does not appear at all. 
Richardson never lward of it in Oregon ; nor have .either Dr. Cooper or Dr. Suckley, who have 
already spent more than two years in Oregon and Washington 'JJerritories, ever .collected or 
mentioned it. These gentlemen express great surprise at failing to find so many species of 
birds and mammals mentioned by Townsend as occurring in Oregon, although their time has 
so long beendevoted almost exclusively to the natural history of that region. I fear;- there
fore, that, in the long interval which elapsed between the collecting of his specimens and 
their determination, owing to the loss or misplacing of labels, some at least have been referred 
to incorrect localities. 

The accumulation of a much greater amount of material than that at my' command when 
the preceding article was written, enables me to speak more fully in regard to several matters 
formerly in uncertainty. There appears to be little doubt that the plumbeous varieties and the 
chestnut brown ones are the same species, as they are associated in so many localities. 

Specimens vary in the amount of hair on the tail as weH in the size of the claws. As a 
general rule, the tail is pretty closely but thinly covered with short lustrous hairs that lie :flat 
to the skin. In some specimen~ the extreme tip of the tail is naked, in others it is bare for the 
terminal third. In none before me is .. it entirely naked. 

The size of the incisor teeth appears to vary somewhat, independently of the size of the skin, 
and the same may be said of the claws. These become not only longer but higher and stronger 
every way with age. The colors of the chestnut-colored specimens are generally of pretty 
much the same tint; the plumbago-colored ones are sometimes uniform both on back and belly; 
sometimes with a wash of chestnut on the belly. ·In all I have seen, the whole fore legs were 

white. 
The first description of this aniiQ.al was by Shaw, and was based on a drawing communicated 

to him by General Davies of an animal said to have been brought from some portion of interior 
Canada. It is characterized simply as "ash-colored, with short, round, nearly naked tail, 
pouched cheeks, and the claws of the fore feet very large, formed for burrowing in the 
ground." The figure represents a species with stuffed sacks on each side of the head, (the 
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·everted pouches,) three claws to the fore feet, six to the hinder ones, and a hairy tail. Subse
sequently, however, Shaw improved upon this description, having obtained the original 
specimen, although still under the impression that the. cheek pouches opened from the inside 
of the mouth. 

The same skin referred to by Shaw was subsequently investigated by Kuhl, and then by 
Lichtenstein. · It was for a time in the celebrated museum of Mr. Bullock, of London, and is 
said to have been purchased by Temminck at the sale of this collection, and is doubtless now 
in the Leyden museum. 

For a long time it was supposed that the pouches in all the American gophers were naturally 
external and pendulous, with their opening inside the mouth. Even Richardson was of opinion 
that his Geomys douglassii, and perhaps some other species, were of this character. It is, 
perhaps, scarc€ly necessary to say that it is now a well ascertained fact that in all the species 
these pouches open outside of the mouth. 

The geographical distribution of this species is not yet fully ascertained. It is known to 
occur throughout Missouri, eastern Kansas and part of Nebraska, western and southern Illinois, 
Iowa, western Wisconsin, and part of Minnesota. Its extreme northern limit has not been 
ascertained. 
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GEOMYS BREVIOEPS, Baird. 

Short-headed Gopher. 

Geomys breviceps, BAIRD, Pr. Ph. Acad. Nat. Sc. VII, April, 1855, 334. 

SP. CH. -Upper incisors with a small groove near the inner edge, and a much larger one bisecting the remaining space. 

Fore feet decidedly longer than the hinder ones. The second claw reaching half way down the fourth. Cheek pouches 

quite ample. 
Colors.-Above, dark chestnut brown, with cloudings caused by darker tips to the hairs. Beneath, paler, mixed with 

grayish. Inside of pouches and surrounding region entirely yellowish white. Skull short, broad, Forehead plane. 

Outline of zygomata, as viewed from above, curved; separated most widely at the junction of malar and temporal. 

This species) from the indications afforded by the skulls of the two specimens under exami
nation, is much the smallest of those with bisulcate incisors. The ears· are quite obsolete in 
one specimen; in another, rather more distinct than usual in this group of Geomys, the 
encircling ridge of skin being quite prominent. The whiskers are very short. · The cheek 
pouches are large and deep, amply coated with hair everywhere. The tail is contained between 
two and three times in the length of the body. It is scantily coated with hair, most densely 
near the base. The fur is moderately full and soft, more so than in G. bursarius. 

The furrowing of the incisors is much as in. G. bursarius from St. Louis. The inner groove 
is, however, somewhat narrower and shorter. The main groove bisects the portion exterior to 
the inner groove, the halves being symmetrical and rounded. 

The fore feet or hands are but little longer than the hind feet ; their claws are very large and 
stout. The middl_e claw, measured above, reaches from the end of its finger to the tubercle of 
the palm; its under surface occupies a little more than one-third of the whole hand. The first 
finger is very rudimentary, its claw only reaching over about one.cthird the hand, and extend
ing barely to the end of the fifth finger. The second finger is considerably shorter than the 
fourth, and its claw only reaches to about the middle of the fourth Claw) and to the end of the 
third finger. The fifth claw extends beyond the end of the second finger. On the hind·feet, 
the first and fifth toes are almost rudimentary, especially the latter. The claw of the fifth 
reaches to the base of the first claw ; the second claw reaches to the end of the third toe ; the 
fourth claw a little beyond the base of the second. The second claw is about as long as the 
third, and widened at the end. 

The color is not markedly different from the St. Louis species. The upper parts are of a dark 
chestnut brown ; the ends of the hairs tipped with still darker along the middle and posterior 
portion of the back, imparting an indistinct clouding to the color. The under parts are of a 
paler tint of the same mixed with greyish, and showing a good deal of the plumbeous bases of 
the hairs. 

The inside and edges of the cheek pouches, lips, chin, throat, hands and posterior edge of 
the fore legs, are of a uniform yellowish white, perhaps quite white when not altered by alcohol. 
The tail is obscurely white beneath and dusky above. 
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Measurements. 

Inches and 
hundreths. 

Lines. 

---------------------1--~-- - ---···- . 
Nose to root of taiL. ____ ---- _____ ___________________ ----- __ ._ 

Tail, from root to end of vcrtebrre, uncertain ___________________ _ 
6 

2 
short haired portion, uncertain. ___________ •-- _ ___ _ __ __ _ _ 1 

Arm, fore foot to end of claws. _______ ------__________________ 1 

longest claw __ --_-----_-- ___ ---- __ --- ___________________ ---- ______ _ 
Hand, without claw _________ --- _________________ -.- _____________________ _ 

third finger, without claw ____ -------- _____ -• _____________ ________ • _ 
second claw ______________________ ---- ___________________________ _ 

its finger ______ - ______ ----- __________ ----- ____________ _ 
fourth claw ________ --- ____ • ___ • __ ---. _______________ ~· ______ . _____ •. 

its finger, (between third). _____________________ •• _______ _ 

Skull, length •• _.-- ____ .···--___ --- __________ .______________ . 1. 55 

width •• -·-._.--- •• --.-.-.--- •• - •. -- •• -~ ••.• ---.______ . 98 

9 

2 

8 

1! 
6 

Sf 
3J 
3-! 
2 
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As stated, this species exhibits considerable resemblance in color to G. bursarius from St. Louis. 
The tint is, however; more uniform on the back and sides, without the concentrated wash on the 
dorsal region. The color is rendered deeper, too, by the darker tips to many of the hairs. Beneath, 
the colors are more grayish, and_ the whole lining and edges of the cheek pouches, with the throat 
and chin, are whitish, instead of showing a good deal of chestnut. The inequality in the position 
and length of the digits is much greater ; thus, in the St. Louis animal, the 2d finger is not 
much shorter than the fourth, though its claw is much smaller; in this the claw, even of the 
second finger, reaches but little beyond the end of the fourth finger. The greatest differences 
are, . however, discernible in the skulls. In the present species they are broader in proportion ; 
especially behind, and the widest portion of the zygomatic arch, instead of being at the end of 
the zygomatic process of the upper maxillary, with the zygomata converging in straight lines 
behind this point, is really considerably further back, owing to the greater extension laterally of 
the zygomatic process of the temporal with. the convex outlines of the zygomatic arch. The 
forehead is much flatter and the snout shorter. The teeth are also different; the isthmus between 
the lopes of the anterior upper molars, instead of connecting the middle of these lobes, passes 
inside of the middle, exhibiting a shorter sinus inside than out. The posterior upper molar is 
more rounded or nearly circular with the angles obsolete. The molars of the lower jaw are 
much larger; especially the anterior one. The ·coronoid process stands a good deal higher and 
its axis more vertical. 

The skull of the present species resembles quite closely the one figured by Waterhouse in 
Charlesworth's Magazine as Geomys umbrinus. 

The absolute determination of the species of Geomys, as of many other American animais, is 
a matter of much uncertainty, in consequence of their wide range, and the difficulty of getting 
enough materials for satisfactory comparison. Since the article on G. breviceps was written, I 
have had the opportunity of examining several other specimens, probably referrible to this 
species, from quite remote localities. One of these, from western Texas, Llano Estacado, col
lected by Captain Pope, is qtiite similar in every external character, but the teeth are narrower, 
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and the fore claws considerably shorter in proportion. The fur is whiter beneath. One from 
Fort Chadbourn~, Texas, again, has very large incisors and large claws. The fur is much 
brighter and more lustrous than in any other I have seen, and the blackish tips to the hairs 
impart cloudings of blackish to the shining chestnut of the back. The under parts are pale 
:whitish cinnamon ; the chin is white. The tail is unusually short. 

List of specimens. 

Measurements. 

Locality. 
t: -s i ~ .=. .; ci 

Whence and how Nature of "' "" .. 'il 
~ > " " " ·o; .s -5 

.., 
obtained. specimen. .; .: :;:; '- ~ ~ "' "" " ·;; 

0 i a "' "' E "" :; "" "" .s 
" '" 0~ " -~ ... '-" 0 .. .. ~ 0 £ £ £ " ,£ ,£ 0 

£ <l " -9 -9 ~ 
., 

~ ~ "" ~ s '§ '§ 
~ 0 :g 0 ~ 0 .9 0 -"' -"' ~ z z z );< r-. :II r-. r-. rn rn 

-- ------,-------- -------------------------- --· ---- -
156 1138 Prairie Mer Rouge, La .. Jas. F airle .......... Skin .. .............. 6.75 2.20 1.13 .97 .50 ...... 1.55 1.00 .35 .18 
157 1139 ........ do .................... do ................ do.. .... ..... .. •••• 5.60 1.95 1.00 .95 .50 .13 1.48 .93 . 36 .18 

2630 ............. do .................. . . do .............. In lllc.. .. .90 1.42 . ..... 1.75 1.20 1.08 .56 .15 ............ ••··· •. 19 
? 1652 Fort Chadbourne, Tex.. Dr. E. Swift........ . Skin ............................ .. ... , ........... · ........................... . 
?1736 LlanoEstacado,Texas. Capt.J. Pope .... ...... do .. .... ............ 6.12 1.10 .. .... 1.15 .63 .18 ................... 20 
? 2950 Fort Riley, K. T .. • • .. • Dr. W. A. Hammond ... do ..................... .. . . .. .. ................ . ............. ; .......... . ... . 

GEOMYS PINETIS, Rafinesque. 

Salamander. 

Geomyspinetis, RAFINESQUE, Am. Month. M ag . II, 1817,45. (Pine woods of Georgia.) 

BRANTs, Muizen, 1827, 173. 

Geomys pineti, LECONTE, Pr. A. N. Sc. Phil. VI, Sept. 1852, 159. 

Saccophorus pineti, FisCHER, Synopsis, 1829, 305. 
Pseudostomafloridana, Aun. & BAcH. N. Am. Quad. III, 1853, 242; pl. cl, fig. 1. 

?.Mus tuzu, 0Rn, Guthrie's Geography, 2d Am. Ed. II, 1815, 292. 

The Hamster of Georgia, MITCHll.L, Medical Repository, V, 1802, 89.-IB. Bewick's Quadrupeds, Jst Am. ed. 
1804, 525. 

SP. CH.-Upper incisors with a single deep groove placed external to the central line, dividing the surface into two unequal 

portions, the inner considerably the larger. Fore feet rather longer than the hinder ones. The second claw of the hand 

extending nearly as far as the fourth. Cheek pouches ample. Tail naked nearly to the base. Color above, plumbeous brown, 

tinged witl1 yellowish brown on the sides, and grayish beneath. 

Color yellowish brown in the adult; young plumbcous? In the young a slight additional groove near tho outer edge of the 
incisors ? 

This species is of large size and readily distinguished from any other found east of the Mis ... 
sissippi river by the single groove of the upper incisors. This groove is not central, as in th~ 
species from western Texas, but is situated wholly in the exterior half of each incisor; the. 
inner plane portion being therefore wider than the outer, which is entirely rounded . . The 
external ears are very rudimentary, consisting merely of a thickened ridge of skin. The. tail 
is, in the stuffed specimen, about one-fourth the length of the body; as prepared, it at first 
sight appears entirely naked; a closer examination with a lens reveals, however, a few scatt~::red 
hairs. The hand) as far as can be determined from its cramped condition, is a little longer . 
than the hind foot ; the claws are very long, stout, and much curved. 'rhe middle claw, 
measured above, is as long as the palm without the tubercle; measured below, it is contain~,d 
about two and a half times in the total length. The second and fourth fingers are nearly equal;._ 
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the claw. of the fourth is, however, much stouter and rather longer, projecting a short distance· 
beyond the second. The fifth claw reaches considerably beyond_ tlie base_ of the fourth, or the 
end of its digit ; and the :first bears about the same relation to the :fifth. The hind feet are 
broad; the first and second toes longer than the :fifth and fourth, respectively. 

The cheek pouches are very large and ample. 

The upper parts are a dark brown, verging to plumbeous, this covering the central region 
of the back; on the sides the color is of dusky yellowish brown, extending anteriorly over the 
cheek pouches and outside of the legs ; beneath, · ashy white; showing, however, much of the 
plumbeous basal portion of the hair. The posterior edge of the fore legs, the chin and throat 
are a purer white, which color is also seen in· obscure patches between the legs. The auricular 
region is ~ot conspicuously more dusky. The hairs are rather stiff and very glossy above. 

The only opportunity I have had of examining this species was in the hall of the Academy 
of Natural Sciences; the specimen was collected i~ Florida by Dr. Blanding, and is one of 
those referred to by Dr. Leconte. I am unable to say whether it ever assumes a more reddish 
brown tint than that described. 

Mea$Urements. 

Florida. 

Inches. Lines. 

Nose to eye. ____________ • ______ ------- •• ----_.. 1 4 

ear _. _. _ -~. __ • ___ ••••••••• ____ ••• ------ •· ~ 1 
root of tail • __ • ____ • ___ •••• _____ • ----. _. •10 3 

Tail, ·from root to end of vertebrre ---------------- 2 6 + 
Arm; fore foot to end of claws--- - --------------- 1 8 

longest claw • __ _____ --- _. _________ -- •• ___ • ______ ---. 9 
its digit. ____ • ____ • _________________ _ ---- _________ _ 

second claw __ ••• ---- •• -_- •.• --.--.--------- ---- - ----- 5t 
' its finger •• __ • __________ •• --- ••• --.-- __ - -- 1! 

Leg; hind foot, from heel to end of claws._---..... 1 6 

longest claw ___ .• ___ ----- ••• ----------.---. - ••• ----.. 3! 

Hand, without claws. __ •• - -._._ •• __ •••••• -.----- 1 • ---------

Third finger, without claw-------- •• -- •• ---.----. ----.--- -· 4! 

The first mention I can :find macie of this animal is under the name of Hamster of Georgia, 
as quoted above ; the descriptions appear to be by Dr. S. L. Mitchill, and are quite minute and 
exact, especially that in Bewick's Quadrupeds; though nothing is said about the furrows of the 
teeth. Other authoys refer to it from time to time ; but the first scientific name applied to the 
species was that of Ra:finesque. This Audubon and Bachman completely ignore in describing 
the species as new under the name of Pseudostoma .floridanum. Dr. Leconte, ho~ever, in · his 
sketch of the genus, again restores the name of Ra:finesque. 

The geographical distribution of this animal is not well ascertained. If there be but one 
species in the southeastern States, then it is known to occur in northern Florida, and in Georgia 
to the Savannah river, and west to the mountains; it also occurs in Alabama. 
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Since the preceding description was written, several specimens have been received from Geor
gia and Florida, agreeing in the main with the preceding description. The large outer groove 
is very shallow ; its deepest part in the exterior half. . Most of the inner half of the surface is 
plane, with a faint though perfectly appreciable groove near the inner edge. In Missouri spe
cimens the groove i1:1 narrower, deeper, more cent.ral, and with the plane portion of the inner 
surface much less. The tail is perfectly naked nearly to the base. I have no means of referring 
to the specimen of the Academy just now, andcannot say whether a fine groove may not have 
been overlooked. I shall, however, for the present, range these specimens under G. pinetis. 
The case is the same with the specimen in alcohol from Jacksonville. In all these the inner 
groove is distinctly visible, but the inner plane portion of the plane surface of the upper incisor 
is greater than in Missouri specimens. These are all light reddish brown) lighter than in, Mis
souri specimens; one in alcohol has the tail :flesh colored; the skin very loose. 

A small skin (1500) from Florida is much smaller, and plumbago colored. The large groove 
is more central, and the general appearance more that of G. breviceps. The tail is thinly coated 
with scattered hairs. It is quite possible that there may be two species in Florida and Georgia, 
but I am inclined to believe th~t young specimens of the G. pinetis have the small inner groove 
of the upper incisor, and that this, with increasing age, becomes more shallow and obsolete, 
until finally it disappears entirely, leaving the large groove more external than in those Texan 
and Mexican species having one large median groove. The color, too, seems to vary from lead 
color to reddish with the age of the animal, as in the other species. 

Should there be two species, the name G. pinetis may be retained for the one with two grooves 
on the upper incisors, while that with but one may be called G. floridana. There is no question 
of the difference of the former from G. bursarius. 

• • 
List of specimens. 

Measurements. 

Locality. 
~ i i t .c .c .; 

" 
., ... 

·~ 
~ · 

Whence and how Nature of c. > " " ·a ..: ,; 'fj ..... " " ~ 
., 

.<:: obtained. specimen. ::::: 0 ~ ~ i" .. :>. " ~ "" i € i' .s ., 
" 0 

" ..... s s s s " 
0 " " 0 <8 <8 Cl Cl Cl 

1E 1E 1E 1E 
s 

" "" ~ "" ~ 
-5 :; ~ ~ .s "" 0 0 0 .0 

~ z z z z E< I'< r.. ~ I'< 
------------1------- --------------------
1442 Columbus, Ga .......... Dr. William Gesner .... Mounted •. ...... ..... ...... 7.50 2.70 1.45 1.28 .70 .24 .16 . ..... 
2253 3116 Augusta, Ga •. .. .. • •.... Dr. E . W. Harker . . . . .. Skin .... .. ...... ...... ...... 8.80 2.80 1.24 . ..... .20 .15 . ..... 
2629 Jacksonville, Fla. ·· ··· Dr. A. J. Baldwin ...... Alcohol .. .. ...... . 87 1.76 4.30 2.56 1.10 1.17 . ..... ..... . ...... 
1500 Florida ..... ........... Mr. Burgwyn .... .. .... Skin ...... ...... ...... ...... 5 .30 1.87 1.15 .42 .12 .14 .12 

2822 ...... Columbns, Ga •••• , • •••• Dr. W . Gesner ........ . Alcohol . . •. 1.92 1.10 2. 15 5.35 2.55 1.38 1.29 .65 .22 ...... .20 
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GEOMYS OL:ARKII, Baird. 

Pecos Gopher. 

Gwmys clarkii, BAIRD, Pr. A. N. Sc. Ph. VII, .April, 1855, 332. 

SP. CR.-Upper incisors with a single deep groove bisecting the surface, the portions on either side similar. Fore feet 
nearly equal to or rather shorter than the hinde1· ones. Second claw of the hand reaching as far as the fourth. Pouches 
small. Fur soft and full. 

Color above, uniform yellowish brown, the hairs with dusky tips. Beneath, paler and grayer. Cheek pouches much like 
the surrounding region. · 

This species is not of large size, compared with some others with deep grooves in the incisors. 
The incisors are broad; the upper ones with a single deep broad groove, with rounded edges 
down their very centre, the portions at either side being of the same width and nearly 
symmetrical. The form is stout and the skull very broad and massive. The cheek pouches, as 
shown in the dried skins, are unusually small at their mouth, although extending pretty deep. 
These nre well lined with hair throughout. The external ears are very rudimentary, consisting 
merely of a thickened ridge encircling the aperture, without any di~tinct flap. The whiskers 
are moderately long, whitish, with a few black ones intermixed. The tail, which is contained 
frorii two to two and a half times in the body, is covered rather thinly with stiff longish hairs, 
which are far enough apart to show an indistinct verticillation of scales on the skin; the hairs 
are more crowded towards the tip. The tail cannot, however, be called naked, although more 
sparsely covered than in the G. bursarius. 

The feet are very large; the hands when straightened out are about equal to the feet proper. 
The middle claw as measured above, when applied to the palm, reaches from the end of the third 
finger to the base of the tubercle. Measured below, it is contained not quite two and a half 
times in the total length .. The 2d and 4th fingers, with their claws, are almost exactly equal 
in_length, both fingers and claws respectively, although the fourth claw is stoutest. The 5th 
claw reaches nearly to the end of the 4th finger, (exclusive of claw,) the first to that of the 5th 
finger. The ball of the wrist is very large, and bordered behind by an oblique fringe of stiff 
hairs, the same also margining the fingers. The claws are very long, curved, compressed and 
acuminate towards the tip beneath. The hind feet are broad; the claws small, the. first and 
second spoon-shaped, and respectively larger and reaching further than· the fourth and fifth. · 

The fur is everywhere remarkably soft and full, with a good deal of lustre, with little or none 
of the stiffness and harshness of some other species. The whole upper s..urface of the head and 
back is a rather light and dull yellowish brown, the tips of the hairs being finely dark brown 
or black, slightly clouding the ground color. This yellowish tint extends about half way down 
the sides, with little of the clouding, however, and then begins a purer paler tint of straw 
yellowish brown, darker anteriorily. The hairs are everywhere dull plumbeous at the base, 
which is shown a good deal on the sides where the fur is thin. The inside of the pouches is 
much like the anterior portion of the under surface without any indication of patches of color. 
The sparsely haired feet and tail are yellowish brown, somewhat plumbeous along the toes and 
near the tip of the tail. 

A. specimen of thi~ species ~ollected in western Texas by Dr. Kennerly, in July, between the 
Pecos and Red rivers, agrees in all essential points, though the colors above are a little darker. 
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Detailed measurements. 

No.6. 

Inches Lines. 

Nose to eye--- ------- - -- --- ----------------------------------

ear ____ -----_----------- -- --------- _ --------- --------

r·oot of taiL ___ --------- __ -------_--

'fail, from root to end of vertebrre_-----------
portion covered with short hair ________ _ 

6 

2 

2 

Ear:s, width _____ - --- - __ ----·----------- ______________ _ 

Arm; forefoot to end of claws_ _______________ 1 

longest claw _____ -_------------- ___________ __ _ _ 

hand, without claw --- _ -- ____ -- _______________ _ 

third finger, without claw--------------------·---
second claw __ ___ - ~ ___ - _--------- _________ • __ _ _ 

its finger ____ -- -- - _- ______________ _ 

Leg; hind foot from heel to end of claws______ 1 

longest claw ____ - --- ____ --------- _____ ----- ____ _ 

List of specimens. 

6 

6 

2 

2 

3~ 

7 

10i 

4 

5 

2 

3i 
3t 

No. 447. 

Inches. 

1 

1 

6 

2 

2 

1 

1 

Lines. 

8 

5 

2~ 

3 

6 

9i 
3 

4~ 

2 

3 

3 

Measurements. 

:; 

.8~ ~ ~·~~~~~ ~~ 
§ 0 Locality. When Whence and how § Nature of '0 ~ 2:: ] e ] ~ § g ·~ ()ollected by-
~=: Z COllected. Obtained. ...- Specimen, 'B '"d rtj :: e ~ e ..._. .;i M .5 
;g~ ~ g§§oo~oo~ 0 ~ 
! I B D s s I I & I I ~ ~ ~ 
~8 § ~~~~~~~~ ~ a:~~ 

--;; 16~1 ~residio del Norte.=== Maj. W. H: Emory - Skin •••. 6.802.50 ~ 1.30
1

1.30 ~~~ 1.931.27 .39 ~-23 J. H. Clar~ 
•... 1623

1 

...... do ................... ............. do .. .. .......•.. skull ......... ... ...... ... .... . .... . . 2.3o

1

1 • •• • • 44 .3o •... do .••••••••••. 

447 1581 Pecos river, Texas ........••.. •. Lt. A. W. Whipple . . . . Mounted 6.00 2.00 1··· .. 1.25
1

1.26 . 50 .25 .•...•. .•. . • 
1 

. . .. Dr. C. B. Kennerly. 

1737 ......••.• do . . .. .•• ... July 14,1856 Capt. J. Pope ...... 205 Skin ••.. 8.50 3 .00
1
3.20 .... 1. 35 _.56[ .25 .........•. • . ~ ................ . 

GEOMYS CASTANOPS. 

Chestnut-faced Gopher. 

Pseudostoma castanops, BAIRD, in Rep. Stansbury's Exped. G. S. Lake, June, 1852, 313. (Bent's Fort.) 

Aun. and BACH. N. Am. Quad. III, 1854, 304. 

Geomys castanops, LECONTE, Pr. A. N. Sc. Phil. VI, Sept., 1852, 163. 

SP. Crr.-Upper incisor with a single deep groove bisecting the surface, the portions on either side similar. Fore feet 

shorter than the hinder. Second claw extending as far as the fourth. Cheek pouches small. Color, pale brownish yellow; 

the fore part of head and sides of neck yellowish chestnut, sharply defined. Pouches whitish. 

This species in general appearance resembles the G. clarkii, from western Texas. The upper 
incisors are furrowed exactly down the central line by a rather deep broad groove, rounded off 
at the sides as well as the bottom, separating portions, on either side, which are ahnost per-
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fectly symmetrical in size and shape. The external ears are entirely obselete, with scarcely a . 
thickened ridge of skin to represent the auricle. The tail is contained not quite three times in 
the body; it is moderately clothed with stiff appressed hairs of a dusky color. 

The fur is quite sparse though moderately soft everywhere. The cheek pouches are small 
and not very capacious ; scantily haired within. 

The fore feet are decidedly shorter than the hinder ones; its claws are moderately large and 
stout, acuminate near the tips. The third claw, as measured above, does not reach nearly from 
the end of its digit to the tubercle on the palm; below, it is scarcely one-third the total length 
of the hand. From the heel to the end of the first claw is about two-fifths of the whole hand. 
The second and fourth fingers and claws are of the same length, or the second finger is e·ven 
the longer; the fourth claw, as usual, is, however, the ~:~touter. The first claw does not quite 
reach the end of the fifth finger; the fifth claw barely to the end of the fourth finger. On the 
hind foot the toes are cleft quite deeply; the first is longer than the fifth (the claw of the 
latter reaching to the middle of the claw of the former); the second claw reaches nearly to the 
end of the third, and is even the longer, besides being very broad and spoon-shaped; the fourth 
claw reaches to the end of the second toe. 

The upper parts and sides, generally, are of a pale brownish yellow; the hairs on the back 
and thighs slightly tipped with darker yellowish brown, so as to impart a faint shade of this 
color; the sides and under parts are rather paler, showing a good deal of the dark plumbeous 
bases to the hairs. The top, anteriorly, and the sides of the head, are of a pale yellowish 
chestnut; this color extending behind the ears in a symmetrical subcircular patch, having the 
ear as a centre, and a radius of about three~quarters of an inch. These patches are distinctly 
and sharply defined ; the two on opposite sides separated by a narrow strait, colored like the 
back. The chin, pouches, and throat are somewhat of the same color, with a few dusky hairs. 
The region immediately around the ears is rather dusky. 

The only specimen of this species, at present known to naturalists, is the one in the Patent 
Office, which served as the basis of my description in Captain Stansbury's report; It was col
lected by Lieut. James W. Abert, United States army, and is labelled as having ·been obtained 
on the prairie road to Bent's Fort, New Mexico. 

General dimensions. Inches. Lines. 

Nose to eye"- •• __ ._--- ___ • _____ •• ___ -- __ ••• 1 

1 

7 
ear •. ------------------------------
root of tail?.._. _____ •••• _ ••••••••••• 

Tail •• -------- - ------- - ------------------- 2 
Ears, width. ___ ---- •• --.-.---------._. __ .-- --------

Arm; fore foot to end of claws--------------- 1 

longest ·claw---.-.-.---.-------------- --------

hand, without claw----------- ------- -------

third finger, without claw--- ••• -------. -.-- - ---

second claw • ---.--.-------•• _- ••••••• ----- ••• 

its finger _.- •••• - -- •• -- •••• - ••• ---. 

Leg ; hind foot, from heel to end of claws •• --. 1 

longest claw----- ••••••••• ---._._ •• _._ --- ••• _. 

49 L 
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The only species with incisors, similarly grooved, to which this approaches at all, is the G. 
cla.rkii, of Western Texas. . The differences in color are at once appreciable ; the former having · 
the well-defined patch on each side of the face ; the latter polored uniformly over the whole 
back and sides. The claws of the hands are Rhorter, and the :fingers longer, in G. castanopB; 
its hind feet are longer in proportion to the hands, and the second toe longer, its claw larger 
and more spoon-shaped. The skull is not so broad, nor is the expansion of the zygomatic arch 
at the junction of the maxillary process and the malar bone, so great; 

GEOMYS HISPIDUB, Leconte. 

Geomys ldspidus, LECONTE, Pr. A. N. Sc. Phil. VI, Sept., 1852, 158. (Mexico.) .. 
Pseudostoma (Geomys) hispidum, AuD. & BACH. N. Am. Quad. III, 1854, 306, (from Leconte.) 

SP. Cn.-Upper incisor probably with a single median furrow ; for~ feet decidedly shorter than the hinder; second claw 

of hand reaches nearly as far as the fourth ; check pouches small; fur very stiff and coarse; color, everywhere a uniform 

reddish brown or dark chestnut; the hairs the same color to their roots. 

This species, established by Dr. Leconte, is, as stated by him, quite conspicuous among all 
others by the great coarseness of the hair and its uniform color throughout. ~'he hairs, in fact, 
are quite like bristles, and scattered thinly over the skin, with little or no softer fur intermingled. 
The ears are, as usual, very rudimentary. The upper incisors are broken off, but a careful 
examination of their stumps in the sockets shows them to have been broadly and deeply grooved 
down the central line; there was probably no second internal groove. Thc;J pouches do not 
appear to h!!ve been very ample. 

The forefeet are rather shorter than the hinder ones; the middle claw measured above is about 
as large as the hand to the tubercle, (the claw not included,) its under surface is contained 
nearly three times in the whole hand. The second and fourth fingers are nearly equal; the 
fourth claw rather longer, and decidedly stouter than the second. The fifth claw does not reach 
to the end of the fourth finger, (the claw excluded.) On the hind foot the disproportion between 
the first and fifth toes, and the second and fourth toes, is greater than usual; the first claw 
reaching even more than midway between the fourth and fifth, or even to the base of the former; 
the second again but little shorter or smaller than the third. The hand of this species is very 
similar in general appearance to that of Tlwmomys douglassii . The tail of the specimen, as 
prepared, is entirely naked. 

The color above and Lelow is a nearly uniform reddish brown or dull chestnut, the hairs being 
of the same tint to their very roots. 

The only specimen I have seen of this species is in the rich cabinet of the Philadelphia 
Academy of Natural Sciences. It was collected by Mr. Pease, between Vera Cruz and the city 
of M~xico, during the late war, and is the original of Dr. Leconte's description. 
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Measurements. 

Inches. 

Nose to root of tail (very uncertain) ______ ____ ____ ----- ___ _ 10 
Tail from root to end of vertebrae __ ". ____ ·--- __ __ _ __ _ __ _ _ _ 3 

Arm, forefoot to end of clawS---------------------------- 1 
longest claw, (3d) _______ --- _______ ----- ___________________ . _ 

· its digits ________________________ ______________ _ 

Hand, without claw. - - ---- --------- - --------- ------------ 1 

Second claw----------------------------------- - -------·---~-----
its finger above,_ •••••• ____ • ________________________ •••• 

GEOMYS MEXICANUS. 

Tucan. 

Ascomys mexicanus, (LIOHTr.) BRANTS, Muizen, 1827, 27. 
LrcHT. Abh. K. Akad. Wiss. 1827, 113. 

Lines. 

6 

9 

8t 
5! 
t 
6 

3 

WAGNER, Suppl. Schreb. III, 1843, 38•l.-In. in Srhreber IV; pl. ccvi, A (interpolated). 

CHARLESWORTH, Pr. Zool. Soc. Lond. IX, 1841, 60. 

&ccophorwJ mexicanus, FISCHER, Syn. 1829, 305. 
EYnoux and GERVAis, Guelin Mag. de Zool: VI, 1836, 23; pl. xxi, f . 5, 6. 
EYooux and GERVAIS, Voyage de]a Favorite, V, 1839, 23; pl. viii, f. 5, fi . (Skull.) 

Geomys mexicanus, LECONTE, Pr. A. N. Sc. Ph. VI, Sept., 1852, 160. 

Pseudostoma (Geomys) mexicanus, Aun. and BACH. N. Am. Quad. III, 185!, 309. 

Tucan, HERNANDEZ. 
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SP. Cu.-" Fur very fine, shining, very dark cinereous, above tipped with black, beneath entirely cinereous; nose and 
whiskers brownish; breast and fore legs slightly tinted with brown. Ears short. Upper incisors with a very deep groove 

on the middle of the anterior surface. Feet thinly clothed with brownish hair. Tail covered with hair, which is very dense 

and long at the base, gradually becoming shorter and more.scanty, l eaving the tip almost naked. " 

The preceding diagnosis is by Dr. Leconte, from a specimen in the collection of the Philadel
phia Academy.~ The length is given at 11 inches; tail 5; fore foot to end of middle claw 1.1 

inch; hind foot to end of middle claw 1.1 inch. 
This completes the record of American anim:tls of the genus Geomys, with the exception, per-

haps of the Saccophorus quachil, of J. E. Gray, Pr. ,Zool. Soc. XI, 1841, 79, from Cohan, 
Central America. As no description accompanies the name, we can only learn that the genus 

extends this far to the south. 

1 As this article is passing throng h the press, I find (too late for use) a specimen of this species in the collection of the 

National Institute, brought from Mexico by Baron Gerolt. ' It is much larger than any skin of the genus I have ever seen. 
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THOMOMYS, Maxim. 

Tlwm(l!flys, PRINCE MAxm. Nova Acta Acad. C. L. XIX, I. 1839, 383. 

BRANDT, Beit. Kennt. Saugt. Russlands, 1855. 

Oryctomys, EYDoux and GERVAis, (in part,) Mag. de Zool. VI, 1836, 23.-IR. Voy. de la Favorite, v, 1839. 

Anterior face of upper incisors plane or slightly convex, and with a fine groove along the inner margin, sometimes 

obsolete ; no groove in the centre. Skull not very massive; zygomata slender. Anterior upper molars with two somewhat 

divaricated lobes, the anterior considerably smaller and sub-circular. The two middle molars narrowly aud transversely 

ovate, the acute pointed end outside. Posterior lower molar nearly circular. Fore feet considerably shorter than the 

hinder unes, comparatively small and weak, with the claws not much developed, though considerably larger than the hinder 

ones. Second finger and claw nearly equal to the fourth. Cheek pouches moderately large. 

The description of the osteology of Geomys will answer very well for that of Thomomys. The 
principal differences are seen in the nearly smooth anterior faces of the upper incisors, which 
have merely a very fine groove along the inner margin and the ovate crowns of the molars, 
which in Geomys are truly elliptical. 

For the present I leave the species of Thomomys without any attempt to subdivide them, or to 
exhibit their characteristics in a brief synopsis. All the species of the family vary exceedingly 
as to color and proportions) especially when these are based on the dried skin. This is exceed
ingly extensible, and may thus convey the idea of a comparatively short tail, when, in reality, 
in nearly or quite all the species, the tail is not much less than half the length of the body. 
The size of the claws and teeth vary; the color of the immature, though full grown animal, 
differs from the adult, and, as already stated, the exact proportions can only be ascertained from 
fresh specimens, or those preserved in alcohol. The descriptions in the following pages were all 
made two years agoJ and although, with the additional specimens received, a. careful revision of 
the whole subject might have furnished more satisfactory results, yet the time allotted for the 
completion of the present report will not admit of the necessary delay. I am, however, well 
satisfied that I have not materially overstated the number of species described, as whatever may 
be the variations of single specimens from the type, there is an appreciable difference in the 
series, even though it be difficult of intelligible expression. 

The species to be described are as follows : 

1. Thomomys bulbivorus.-Coast of California, from Tejon Pass to some distance north of San 
Francisco. 

2. Thomomyslaticep.s.-'Coast of northern California, (Humboldt Bay.) 
3. Thomomys douglassii.-Lower valley of the Columbia River, and Puget's Sound. 
4. ? Thomomys borealis.-Upper valleys of the Columbia, towards Rocky Mountains; proba-

bly at higher elevations than T. douglassii. 
5. Thomomys rufescens.-Upper Missouri and Saskatchewan. 
6. Tlwmomys talpoides.-Shores of Hudson's Bay. 
7. Thomomys umbrinus.-Western Texas and New Mexico, along eastern slope of Rocky 

Mountains, and along the mountains into Sonora. 
8. Thomomys fulv·us.-Valley of the Colorado and tributaries, from the San Francisco moun

tains to Fort Yuma, and across to San Diego. 
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Of these I am inclined to believe that Thomomys borealis may hereafter be referred either to 
T. douglassi or to T. rufescens. What other combinations may be required can only be ascer
tained hereafter. 

THOMOMYS BULBIVORUS. 

CalifQmia G9pher. 

1 Diplostoma bulbivorum, Rwn. F. B. Am. I, 1829, 206; pl. xviii, B. (marked Diplostoma douglassi.)-b. Zool. of 
Blossom, 1839, 13. 

Geomys bulbivorus, LECONTE, Pr. A. N._Sc. Phil. VI, 1852, 163. 

Pseudostoma bulbivorum, AuD. & BACH. N . .A. Quad. m, 1854, 337. 

Diplostoma douglassii, Rrcn. F. B. A. I, 1829, pl. xvii, B. (by error.) 

Oryctomys (Saccophorus) bottae, EYDOUX ET GERVAIS, Mag. de Zool. VI, 1836, 23; pl. xxi, fig. 4, (molars.)-IB. 
Voyage de la Favorite, V, 1839, 23; pl. viii, f. 4, (molars.) 

Thomomys bottae, LEssoN, Nouv. Man. R. An. 1842, 119. 
BAIRD, Pr. A. N. Sc. Phila. vrr, April, 1855, 335. 

SP. Cu.-Cheek pouches large, completely furred inside, white to their very margin, which is dark brown, forming a 

very strong contrast. Tail from one-third to less than one-half the length of body; slender at base. Upper incisors quite 

convex transversely; groove obsolete. Hands small; claws very slender and delicate, nearly straight; middle claw 4k lines, 

its under surface occupying about two-sixths the whole hand, its finger barely shorter than this ; claw of thumb extending 

over two-fifths of whole hand. 

Color.-Reddish chestnut brown above and on sides, finely lined everywhere by dusky tips to the hairs, without any 

uniform dark wash oil the back. Beneath paler. Tail grayish white, except a short line of dusky along the base above. 

Chin dusky; its extremity white. 

This species, although apparently the largest of its genus, does not appear to attain the size 
of Geomys bursarius, as the skull of a stretched skin nine inches long presented the appearance of 
extreme old age, in a distinct median longitudinal crest on t]le top of the head. The incisors 
are yellow; the upper ones slightly convex transversely, with an obsolete furrow near the 
inner edge, the extreme edge being slightly raised into a ridge. The whiskers are short, and 
silver gray ; the ears, though short, are distinctly discernible, having an elevation of nearly 
a line. The body is cylindrical, or somewhat depressed; the fur very soft, and rather .. short 
on the middle of the back, not exceeding four lines in length. The feet are quite small, and 
weaker than usual in this section. On the hand the third finger is longest; its claw, measured 
from beneath,, occupies about one-third the entire length of the palm, and is a little longer 
than the toe itself, which, in turn, is nearly one-t]lird .the same length; the second and fourth 
claws reach nearly the same length, the former a little the longer, extending beyond the 
middle of the third claw; the claw of the fifth finger extends to the bulb of the fourth ; the 
first finger is very short, its claw not reaching to the end of the fifth finger, nor quite to the 
base of the third, extending over about two-fifths of the palm. The palms are naked, and the 
fingers are all margined by a fringe of stiff gray hairs. The claws are all long, compressed, 
and slightly curved ; not acuminate at the end. The claws e£.the hind feet, a.s usual, are much 
shorter than those in front, broader and more spoon-shaped. The third toe is longest, the 
second little shorter, and longer than the fourth; the first exceeding the base of the second toe 
and longer than the fifth. The soles are naked. The tail is moderately long; about one
third the total length, covered throughout with close pressed hairs. The cheek pouches, too, 
are densely coated with short hairs, which do not exhibit the naked skin between. 

The upper parts and sides are ofa rich chestnut brown, or dark cinnamon, finely and faintly 
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lined with black, not . appreciably darker on the middle of the back; the hairs are dark 
lustrous lead color at base, reddish brown near the end, and tipped with dark brown or black. 
The under parts generally are of a rather lighter tint of reddish brown, without the dark tips 
of the hairs, which are, however, lead colored at the base. There "is a dusky suffusion around 
and behind the ear; the region about the mouth, the chin, and the r.egion along the inner 
margin of the pouches, are of a similar dark ashy brown, or black; the inside of the cheek 
pouches is clear white, forming a marked contrast to the surrounding color. The feet and tail 
are grayish white, the colors of the back running out on the upper surface of the latter to 
beyond its middle. 

Detailed measurements. 

604. 1 603. 1 605. 1 613. 2 

Inches. Lines. Inches. Lines. Inches. Lines. Inches. Lines. 

Nose to ocdput, about _____________ _ 1 10 1 9 1 7 

eye·--------------------------·-----· 10 ---------- -------- ----- - - - -- - ------- ---------- 9 

car------------------------ 1 7 ---------- -------- ---------- -------- 1 3 
root oftail ••• _____ • _ _ _ _ _ _ _ _ 7 6 6 9 6 ____ ---- 6 · 2 

end of outstretched hind legs •• ___ • _. _______ • ____ ------- •• _ ________ .•• ---- ••• ---· ---- 7 11 

Tail, from root to end of vertebrre.... 2 6 2 6 2 3 3 1 

hairs ______ _ ------------------ 2 8 2 5 3 2 

uncovered portion ••• _.----- __ • 2 •• ----- _ 2 4 1 9 ----- ______ ••••• 

Ears, height posteriorly ____ -- ______ --.-- ••• -. _ ••• ______ .. ---- _. ______ • _ - _ -----. _. --. _ --- _ ---· _. _ _ _ _ 4 

height anteriorly --~. __ • ____ • _ --- __ _______ ••••••••• -- __ • ___ ••• ____ --. __ • _. ____ • ___ • _ • _. ___ ---- 3 

height internally above skulL •• ---------- 1! ---------- i ---------- 1 ---------- 4 
width_._- __ -- __ ••• - •.. ______ ----- ____ • 3 3 

Arm, between claws across shoulder _____ • __ -- __ -- ____ • ____ • __ -- - _ ---. ______________ --- ____ _ 5 
length of fore arm. ___ -- _________ -- _________ • ____ _____ ---- ____ --- ___ • _ --- _______ • ___ --- _ ---. __ 

from elbow to end of claws •• __ • __ • _____ • __ • ______ •• _. ___ • __ ___ • ___ ----- __ • _________ _ 

fore foot to end of claws. ______ ----------
longest claw _____ •• ___ . ____ • ___ • _." ___ _ 4 
longest toe and claw_ ••• -- ____ ---. ___ • __ 

2 

1 

Leg, from knee joint to end of claws •• · ------- - --------------------------- ---------- -------- 2 
tibia •• ___ .----- __________ --- __________ •• __ ••• _________ • ______ ---. _. ___ -~-~- ____ --- ____ •••••• _ 

hindfootfromheeltoendofclawB 1 2 1 2 1 -------- 1 

longest claw---------------------------- 2 ---------- It ---------- -------- ----------

1 Skins. 11 En tire in alcohol. 

4 

6 

10 
4 
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5 

6 
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3 

It is this species that is so well known, under the name of "Gopher," to the California 
farmer and horticulturist as a destroyer of the products of the farm and garden, and against 
which: inconjunction with the ground squirrel, (Spermophiltts beecheyiJ) such a variety of traps 
and poisons is prepared and announced, each more infallible than its predecessor. Preparations 
of phosphorus and strychnine appear to be most effective. 

I very little doubt that in this species is to be found the long lost and very little known 
Diplostoma bulbivorum of Richardson, described from a specimen in the museum of the Hudson 
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Bay Company, supposed to have come from the banks of the Columbia. The description of the 
mouth and adjacent parts represents very accurately the characters of the group, as may be seen 
by comparing it with the account I give under the head of Geomys, and without a single state
ment that is not well founded in fact. The colors of the fur, the contrast of the white cheek 
pouches and chin with the liver brown under the lower jaw, are very accurately indicated, and, 
indeed, as a description of the California gopher, there is little wanting. The feet and tail are 
almost precisely the same. The only discrepancy is in the size of the skin, which is given at 
eleven inches ; but a large California gopher would readily stretch to this extent, and all the 
more stable measurements agree very well. In the Smithsonian collections are overstuffed 
skins measuring over nine inches to the root of the tail, which could readily have been extended 
to eleven. 

The following are the principal measurements of the skin described by Richardson, compared 
with specimen No. 613, from California, entire in alcohol: 

D. bulbi- No. 613. 
vorum. 

Inches. Inches. 

Length of head and bodY------- ~ -------- 11.00 6.10 

head alone-------------------- 3. 00 I. 60 

tail---------~---------------- 2. 50 3. 08 
fore foot frum heel_____________ 1. 00 1. 00 

longest claw___________________ . 36 . 33 

hind foot from heeL ______ ------ 1. 50 1. 50 
longest cia w _____ •• _ _ _ _ _ _ _ _ _ _ _ _ • 17 • 25 

These measurements, it will be seen, agree very closely in all essential features except the 
length, and the disproportion between these is too great not to render it certain that the specimen 
described by Richardson was excessively overstretched. 

The next description of this species was by Eydoux and Gervais, in 1836, from a specimen 
collected at Monterey. Dr. Leconte is in error in referring .their animal to the Thomomys 
rufescens of Maximilian, which is widely different. 

The reason that Richardson failed to recognize the close affinity that really exists between his 
Diplostoma bulbivorum and Geomys douglassii lies in the fact that he supposed the cheek pouches 
of the latter to be naturally pendulous from the head, as when inverted in the specimen before 
him. The distortion or contraction of the mouth, too, prevented his noticing the peculiarities 
so evident in the skin of Diplostoma. 
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List of specimens. 

Measurements. 

Locality. 

..; ... ..: -~ t ~ 
.c ~ i!l 

" " " " ... :il Whence and how .Q Nature of ... .0: " 
.., 

s .s- ... ... " " " .s .c " ·c:; 
obtained. " specimen. ,; ~ '"' ·~ 

0 0 ~ ~ 
~ .. "' s .s ,.., 

'"' ""' ""' " " " 0 

" i' " -~ ... ... " 0 " ~ 0 ;;; s s s £ " " .£ 0 

" s s .8 "Cl 
~ ~ :~ 1;l " 1;l 1;l ~ ""' ~ ;3 '§ 

~ :; "' .s ~ 0 0 0 

" ... ... 
0 z z z z E< E< r.. :::: r.. 00 00 

-- - ----------1-------!-- -----·-------------------
? 475 T ejon Valley, Cal' . Lt. R. S. Williamson 2 Mounted. .• • • • . • .. .. • .. .. .. .. .. • .. .................... . ................. .. 
?476 ......... . ...... do .................. do .................. do ...... . .............................................................. .. 

613 1759 .... Monterey, Cal .. .. .. Lt.W. P.Trowbridge .... Skin ............... 1.60 6 .10 3.08 .... 1.00 1.50 .331.74 .96 .29 .. .. 

366 12BO .. ........ do .................. do ........... . .... Mounted .................. . ................................ 1.801.07 .29 .19 

367 1281 .......... do .................. do .................. do .............................. .. ........................ 1.50 .90 .28 .'14 

2639 ................ do ............ A. S.Taylor .......... ·male ..... 86 1.52 ............ 2 . 80 ................. 35 .............. .. 

2647 ................ do .................. do ...... . ........... do ............................. 2 .88 .... 1.00 1.14 .................. .. 

2648 .......... . ..... do .................. do ................. do ....... 87 1.50 1.70 5.70 2.27 ..... 80 1.00 .................. .. 

938 .......... do ............ William Hutton ........ Skull . ................................................... 1.58 .89 .30 .18 
2649 .......... SanJose,Cal ...... A. J.Grayson .......... In ale ..... 90 1.52 !! .05 5 .85 2.70 1.13 1.20 .36 ............... . 

2650 ................ do .................. do ............ . ..... do.. .... .85 1.50 1.90 5.46 2.50 .... .95 L04 .30 .............. .. 

604 •• •• .. .. .. San Francisco, Cal. R. D. Cutts........ ••• • Skin ................ 1.84 7.50 .42 ............. .. 2.10 .... 1.00 1.16 

603 1757 ....... . .. do .................. do .................. do .................. 1.75 6.75 .37 ......... 32 .20 2.50 2.67 .90 1.10 

605 ................ do .................. do .................. do ................ .. ...... 6.00 .31 .... . .......... . 2.15 .97 
2646 ................ do .... , .. . .... Lt.W. P .Trowbridge .... In ale.. .. .85 1.35 1.80 5 .41 .26 .............. .. 2.36 .90 1.05 

2640 .......... Petaluma, Cal .. . ... E. Samuels .............. do...... .85 1.36 1.55 4.60 .30 .............. .. 2.50 1.20 

2641 ..... . o ...... do .................. do............ .. ... do...... .45 1.05 1.23 3.90 .20 .............. .. 1.20 . 70 .so 

! Collected by Dr. Heermann. 

THOMOMYS LATICEPS, Baird. 

Broad-headed Gopher. 

Tlunnomys laticeps, BAIRD, Pr. A. N. Sc. Phil. VII, April, 1855,335. (Humboldt Bay.) 

SP. CR.-Cheek pouches moderate, well haired. Tail nearly one-half the body, thick at base. Skull very broad and 

muzzle short ; the upper incisors convex, the groove quite distinct. Feet very large and broad. Claws of fore foot or 

hand small, slender, 4- lines long above ; below, about two-sevenths the length of the whole hand, its digit about two

eighths. Claw of thumb extending over nearly three-sixths the hand. 

Color.-Above, yellow reddish brown; the dorsal region with the hairs largely and sharply tipped with blackish; sides 

nearly uniform ; beneath, tinged with reddish. Pouches dull white, the dusky of the surrounding region dipping into 
them. Tail grayish white, dusky abt>ve. 

This species, with one from the upper Missouri) is eminently characterized among all those 
with smooth upper incisors by the very broad and powerful feet and larger hands. The ear 
flap is short though distinct; the whiskers short and of a grayish color. The fur is soft, silky, 
and moderately long. The tail is much developed, very thick at the base, and almost half the 
length of the body, well coated with hair. The pouches are not very large, densely furred 
inside next the head, more sparsely elsewhere. 

The fore feet are large, especially the palms ; the first finger or thumb is short, though 
inserted quite far forwards its claw does not quite reach to the middle of the hand, (from wrist 
to point of claw.) The claws generally are rather small, much curved) and quite slender; the 
third projects, on its lower edge, to a distance which is contained about three and a half times 
in the entire hand, or tths; its phalanges only about half the length of the palm proper. 
The second finger and claw are considerably longer than the fourth; the point of the fifth claw 
extending more than half the total length of the hand ; the first claw extending as far as the 
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base of the fifth or a little beyond. Hind feet broad and powerful ; the claws thick and stout ; 
the third reaching furthest ; the first longer than the fifth; and the second than the fourth. 

The ineisors are light yellow; quite convex anteriorly; the inner furrow obsolete, though 
present; all the incisors unusually thick and stout. · 

The ground color. of the bac¥: and· sides, and beneath, is a yellowish brown, tending to reddish 
between the fore legs; the hairs on the back and top of the head are, :however, largely tipped 
with black, less conspicuously on the sides, although this mottling extends to the edge 'of the 
belly ; the. hairs are distinctly yellowish brown within the black tips, and everywhere have lead 
colored bases. The throat, edges of the cheek pouches, and region about the ears, are dusky ; 
the chin, inside of cheek pouches, and feet are grayish white. The tail is dusky above almost 
to the tip; elsewhere like the Jeet. 

Measurements of 513. 

Inches. Lines. 

Nose to eye .••.•••..••••• ---- ... -- •••••.• ~. • • . • • • . • 8. 

to root of tail • --- ••••••.••• ---- _ •• _. _ _ 5 2 

to· end of outstretched hind legs • • .. _ ••. _ 6 2 

Tail, from root to end of vertebrre ••• ~-------
from root to end of hairs • __ .•••. __ ••••• 

2 

2 

6 

6 

uncovered portion •• ___ •• ---- ••• • • . • . • . 1 11 

Ears, height internally above skull-----------------~- t 
width ....••••• -.......... • • . • . • . . • • . • • • . • . . . . 3 

Arm, fore foot to end of claws----------------------- 11~. 

palm •.. _ •.•.••••••.•• " •••••••• _...... • • • • • . . . 5£ 

longest claw •• ___ .. __ .••••.• ·_ •.••••.•• - ... -... 4 

longest toe and claw ••• ------------------------ 6 

Leg, hind foot from heel to end of claws------ 1 1 

longest claw ••. • ••.• _ .••••••••••••••• - - ... -... 2! 

Skull, width.-- ••••••••••••••••.•••• -- ••• -- 1 1 

This species presents some peculiar points of structure, readily distinguishing it from all 
others examined. The general color is lighter and more yellowish than any except G. rufescens? 
and the hairs on the back are broadly tipped with black. The feet and tail are very strong and 

stout; the hand very large in proportion to the claw, &c. 
The skull is of unusual breadth, and the muzzle, with the nasal bones, very short ; in these 

respects very different from T. bii,lbivorus. The hands and feet are larger, while the fore claws . 
are of much the same size. The tail considerably longer and stouter. The palms and fingers 
are also lttrger, but the claws much smaller than in the Steilacoom species. 

List of specimens. 

Catalogue Corresponding Locality. Whence obtained. Nature of specimen. 

number. No. of skull. 

513 1648 Humboldt Bay---'----------------- Lt. W. P. Trowbridge, U~ S. A- -1 Skin •• ·----~-----

50 L 
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THOMOMYS DOUGLASSII. 

Columbia Gopher. 

Gemnys dougl(J)3sii, RICH. F. Bor. Am. I, 1829, 200; pl. xviii, C, fig. 1-6. (Skull.)-IB. Zool. of Blossom, 1839, 12a. 

LECONTE, Pr. A. N. Sc. Phil. VI, 1852, 162. 

Ascomys douglassii, WAGNER, Suppl. Schreb. III, 1843, 392. 

Pseudostcrma douglassii, AuD. & BACH. N. Am. Quad. III, 1853, 24; pl. cv. 

Thomomys doug[(J)3sii, GIEBEL, Saugt. 1855, 531. 

Geomysfuliginosus, ScmNz, Synop. Mamm. II, 1845, 36. 

Sr. CH.-Cheek pouches large; sparsely haired on the outer wall. Tail, one third to nearly one half the body. Upper _ 

incisors nearly plane in front, with a distinct and sharp groove. Hand large ; claws very large and stout ; palm and digits 

very short. Middle claw 5~ lines above ; below, occupying nearly two-fifths of the hand ; its toe about two-eighths. First 

finger or thumb very short, barely reaching over two-sixths the hand. 

Cblor.-Above, dusky chestnut brown, but slightly mottled on sides and beneath with an ashy brown tinge. Cheek 

pouches whitish at the bottom, the line of demarcation indistinct, and the brownish color of the marginal region running 

down into the pouch. Tail grayish ; dusky above. 

This species has the depressed form of body, without indication of neck, &c., of the genus. 
The ears are quite large, being distinctly evident as a margin to the auditory apei·ture. The 
whiskers are short and white; the cheek pouches ample; scantily furred within,especially on 
the side opposite to the jaws. The incisors are yellow, plane in front, or only rounded at the 
edges ; the inner edge of the upper ones with a distinctly marked and sharp though delicate 
groove, differing decidedly in the flatter incisors and distinctness of groove from T. bulbi
varus. The tail is moderate, contained nearly three times in the length of the body; it is 
depressed and somewhat flattened at the tip, and well covered with short stif;f hairs. The fur 
is fine, soft, and silky. The feet are large and strong; the fore feet with the claws much curved, 
compressed, trenchant, and long. The thumb is unu·sually slwrt, almost rudimentary ; the tip 
of its claw not extending to the fissure between the second and third; and barely to the end of 
the bulb of the fifth. The third claw is, as usual, the longest, arid of great development ; it 
oceupies nearly two-fifths of the total length of the hand from the posterior part of the tubercle. 
The palm and fingers are, however, unusually short, the third claw extending beyond the bulb 
one-fourth longer than the length of this finger, which indeed is contained nearly four times in 
the total length of the hand. The second and fourth claws are about equal; the tip of the fifth 
does not reach quite to the end of the bulb of the fourth finger. On the hind foot the third 
claw extends furthest; the second is a little longer than the fourth, an.d the first than the fifth. 

The upper parts are of a reddish or chestnut brown; not appreciably darker on the back; 
brightest and clearest along the occiput. On the sides and beneath, the lead colored bases of 
the hairs are exhibited to a considerable extent, the ends tipped w.ith pale grayish or' ashy 
reddish brown ; anteriorly, on the throat, between the fore legs and region around the cheek 
pouches, the prevailing tint is a purer grayish ash. The edge of the lips an<f the top ~f the snout 
are dusky, but the pouches are whitish on the inside near the bottom and do not exhibit the 
sharp and decided contrast of white and dark brown seen in T. b1tlbivorus. The region behind 
the ear is dusky. The feet are dull grayish white ; the tail is similar, with a dusky line along 
a part of the upper surface. 

The fur exhibits little mottling with dusky ; the sides being nearly plain, thus differing 
considerably from T. bulbivorus. The sides are more ashy and the under parts with less red. 
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Anteriorly the ashy tint prevails, and there is no visible patch of white as in the last; what 
there is of this color being confined to the bottom of the pouch instead of coming up to the edge. 
The tail is thicker at the base than in the last mentioned species; the claws are much stouter, 
larger, and more curved, but the palms themselves are decidedly shorter, with the first and fifth 
fingers smaller, especially the .first; a similar relation exists in the hind feet which are shorter 

. ' ' 
but the claws longer in the present species. The incisors are deeper orange, flatter anteriorly, 
and the groove sharper and niore distinct. · 

Meaiurements. 

275. 

Inches. 

Nose to eye ... ___ -------- __ ._------- - -------- ------ ___ _ 

root of tail-----·--------------------- 6 
Tail, from root to end of vertebrre ••• _ •• _. _____ _ 

from root to end of hairs. __ •••••• ___ _ • ___ _ 
2 

2 
uncovered portion ___ • _______ • - _ •• _ _ _ _ _ _ _ . I 

Ears, height internally above skulL ________ • __ • _______ ••• _ 
width ___ • _. ___________ • ________________________ _ 

Lines 

IO! 

1 

2 

9 

It 
2j-

Arm, fore foot to end of claws __________________ ---·---- -- 11! 

longest claw, (above)- - ----- - ---------------------- 5! 

longest claw, with toe - ------------------ ·--------- 6j-

Leg, hind foot from heel to end of claws-------- I I! 
longest claw ___________ .- __ -.-------. __________ • __ • 2l 

Skull, length __ • _ ••• ____ • __ •• _. -- _. ___ • -----. ______ •• _____ -- _----

355. 

Inches. 

----------
4 

I 

1 

I 

----------

----------
----------
..................... 

----------
----------

1 

Lines. Inches. 

6! .............. .. .... 

6 3 

5 1 

6 1 

5 1 
J!. 
4 ----------

IO .................... 

4t ----------
6 ----------

nt ..................... 

2 ...................... 

2 1 

Lines. 

6 

9 
7 

8 

5 

..................... 

8 

3i 
4! 

IO 
I·£ 
It 

No. 452, from Fort Dalles, is much the smallest of the three .above referred to;, and may 
possibly belong to another species. It differs in having the hair rather longer, and the under 
parts considerably lighter. There is no appreciable difference between the colors of the cheek 
pouches and the region surrounding them. 

Compared with T. umbrinus, this species has a rather shorter tail, stouter claw, but shorter 
palm, &c. In distribution of coloration, the differences are as much as between it and T. bul

bivorus. 
A gopher, collected by Dr. Newberry, at Canoe creek, California, has the claws of T. 

douglassii, but the under parts are dirty white; the feet and tail clearer. This agrees some
what with.the specimens in the Philadelphia Academy, labelled G. borealis, and brought from 
Oregon by Townsend. If this be a distinct species, Dr. Newberry's specimen may probably 
belong to it. 

No. 1962 resemble~ T. bulbivorus much more in color than T. do?"t,glassii. The large and 
much compressed fore claws, however, belong to the latter species. 
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List of specimens. 

Measurements. 
<i 

Locality. 
'" ..: 

'" 
00 

'" 
s :; '" .c ~ 

.,:; 

" :il .0 ·z > ., 
Collected by-When col- Whence and a '" ·~ 

.... bD .§ .s .s " ·;:; 
~ al :;:; 0 

& " § Jected. how obtained. "' ,., 
"' " 

., 
~ i "" ., .s 

"' .... '" '" 0 !! " " -~ .... .... 
o; 0 s '" .::: "' ~ c 0 

" 1: s s s s .::: " -s .:; ·s;, "' " ~ ~ '" :; ~ 
.,. 

'" :; :; ., .., 
5 '" ~ 0 0 ~ .s 5 ..., ..., a: ~ z z z z z ~ r-. :II r-. rn Ul 

----------1-----1------ - --- - - - ---- - - - - - -
275 .••.. • •• Ft.Steilacoom, Apri115,1854Gov.I.I.Stevens 8 ••.•.. .• .•...•.••.. 6.00 2.05 .961.13 .47 •••••••.••...••• Dr.G.Suckley .. 

w.T. 
355 1269 ........ .. do .................... Dr. Geo. Buckley .. Skin ... · ............ 4.50 1.42 .83 .97 .361.17 ............ : ............. .. 

659 . ............. do .......................... do...... . .. .. do ................ .. ........... 65 .90 .31 ............. ll .......... . .... . 

1962 .............. do ........ March, 1856 ...... do ....... 84 .. do ........ .... ........................ 42 ............. 15 .............. .. 

2645 ......... , .... do .......................... do....... .. In ale ... 661.251.57 4.60 2.10 1.001.10 .35 .... .. .. . .................... .. 

? 914 1965 ... ; ...... do .......................... do .......... Skin ...................................... 1.49 .89 .28 .20 .............. .. 

452 1586 .... Ft.lJalles,O.T ................... do ......... Mount'd ............ 3.75 1.58 .67 .83 .301.13 .......................... .. 

996 .... Q ...... do ........ April25,1855 ...... do ........ 59 Skin ............... 5.33' 1.83' ..... 83 .30 .... .... .. .. .... ; ... .. ...... .. 

? 1260 2-225 (J Canoe Creek, August, 1855 Lieut. R. S. Wil- .. Mount'd
1

.... .... .... ...... ...... .... .. . .. .... .. .......... jDr. J. S. New-

1 Cal. Hamson. I berry. 

' Measured before skinning. 

THOMOMYS BOREALIS. 

Geomys borealis, RICH. Report British Asso. for 1836, V, 1837, 156.-(Said here to come from Saskatchewan.) 
BACHMAN, J. A. N. Sc. Phil. VIII, I, 1839, 103. 

Ascomys borealis, WAGNER, Suppl. Schreb. III, 1843, 391. 
Pseudostoma borealis, AuD. & BACH. N. Am. Quad. III, 1853, 198; pl. cxlii. 
Geomys townsendii, (RICH. Mss.) BACH .. J. A. N. Sc. Phila. VIII, I, 1839, 105. 

RICH. Zoo!. of Blossom, 1839, 12. 
Ascomys townsendii, WAGNER, Suppl. Schreber, III. 1843, 391. 

After a -careful examination of the specimens in the collection of the Phila. Acad, Nat. 
Sciences, upon which this spEcies was established by Bachman, I have failed to find any satisfac
tory points of distinction from T. douglassii. These specimens were collected by Dr. Townsend 
on the Columbia river, and were named Geomys borealis and townsendii by Richardson; the latter, 
however, differing only in the comparative shortness of the stuffed and dried tail. They have 
the same peculiarities ofthe hands as described in the supposed specimens ofT. douglassii, col
lected by Dr. Suckley at Steilacoom, namely, the very short first finger, the small palm and 
large claws, &c. The points of distinction are essentially in color) G. borealis having the upper 
parts of a bright yellowish brown or rufous, without any mottling of darker, much as in 
T. fulvus of Woodhouse; this color is replaced on the sides of the body anteriorly, and of the 
head by a dull yellowish grayish; this color seen also on the outside of the legs and the whole 
under parts, brightest on the belly. 1'he inside of the pouches is of a clearer whitish .. The 
tail is grayish white. The specimen labelled Pseudostoma townsendii, is a good deal larger, 
with a shorter tail; the colors above are still paler than in the :first mentioned one, with 
less of the red and more yellow on the upper parts, and white beneath. There is a single 
middle patch of hairs, white to the base on the sternal region; elsewhere they are plumbeous 
at base as usual. The inside of the pouches is whitish, except the upper half of the wall next 
the head, which is plumbeous. The hairs of the pouch are rather thin set. 

I do not feel satisfied, from differences of shade in color merely, to separate specimens as dis-'-
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tinct which are found in the Rame locality, and which agree in all essential poi~ts of structure. 
I have noticed almost parallel conditions in T. umbrinus, T. bulbivorus, &c. The -whitening 
of the under parts may be the effect of age (as larger specimens show it most) or of season. 
Before this question can be definitely settled~ it will be necessary to examine many more speci
mens of these species than have yet been seen by naturalists. When skulls of T. douglassii and 
of the supposed lighter borealis can be compared, th~ question will be nearer a solution. 

Dr. Leconte is probably correct in referring the specimen in the academy, labelled G. Rich
w·dsonii, to the others above mentioned. In fact, by its darker under parts it approximates 
much closer to the typical colors of douglassii. The greater length of tail is owing to its 
having been skin.ned and stretched by thrusting in a sharp stick intended to replace the 
vertebrre. An elongation of fully half an inch can in this way be ·readily accomplished. The 
chin and pouches are quite distinctly white, in strong contrast with the darker parts around 
them. The colors above are more ashy than in the other two. 

It is quite possible, as Dr. Leconte suggests, that Geomys borealis may be identical with 
Thomomys 1·ujescens. Some remarks on this subject will be found in the article on the latter 
species. 

Since the preparation of the preceding article, Dr. Newberry has collected a small gopher at 
Canoe Creek, California, which, though young, yet differs in some respects from Thomornys 
bulbivorus in the larger claws, and from both, this and douglassii, in the much lighter and nearly 
white under parts. The feet and tail are white. If G. borealis be a different species from 
douglassii, this specimen may possibly be referred to it. 

'§ 
.;:) 
~ · 
0 z ... 
~ 
" t: 
0 
0 

List of specimens. 

M·easurements. 

~ i t ~ 
Nature of "" " " " · Collected by-~~ • 0 ~ ~ ~ "P .. ....,.. specimen. 3 "'CC .. ....., 

~ 5 i i ~ ~ 
~ s g ~ s ~ 

= ~ ::: f ] f 'E 

Locality. When col- Whence and how ob-
Jected. taine~ . 

a;l o c:s o ·- o I ... w Z ~ ~ ~ ~ m 
- --- - ·1- ------ -1- - - - 1---------1--------- - - - ----- ---

3 Canoe Creek, Cal .... .. Aug., 18551 Lt. R. S. Williamson ... Mounted .. 4.20 1.65 .80 .951 . 32 11.13 Dr. Newberry. ? 1260 2225 

THOMOMYS RUFESCENS, Maxim . 

Fort Union Gopher. 

Thomomys rujescens, Pr. MAXIMILIAN, Nova Acta Acad. C. L. C. XIX, I, 1839, 383. 

WIEGMANN's Archiv, 1841, n, 42. 

BAIRD, Pr. A. N. Sc. Phila. VII, April, 1855, 335. 

SP. Cii.-Cheek pouches rather small; densely furred. Tail nearly half as long r.s the body; thick at base. Upper in

cisors very large ; the groove very shallow and obsolete. Feet very stout and broad. Claws of hand stout ; not very long ; 

much curved. Third claw 4 lines long above ; beneath, occupying barely two-sixths of the total length; the cla:w of 

thumb reaching over two-fifths the hand. 
Golor.- Above, ashy or grayish yellow brown ;.sides similar. Beneath, with the pouches and surrounding area, yellowish 

white. Tail whitish; dusky above at the base . . 

This speoies possesses, in common with the one from Humboldt bay, the characteristics of long 
and thick tail, very powerful feet, and a size of skull apparently disproportionally great, in . 
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comparison withthat of the body. The cheek pouches are unusually small, which may, how
ever, be owing in some measure to contraction in alcohol. The specimen was received whole in 
spirits, with the pouches everted. 

The head is broad and large; the whiskers very short and grayish white; the ear margin 
quite distinct; the tail, nearly half the length of the body, everywhere completely covered with 
hair, except at the extreme and blunt point. The fur is rather soft, an!l full everywhere. The 
cheek pouches are small; densely coated everywhere with short, close, velvety hair. 

As remarked above, the feet are unusually powerful, the claws ·particularly so; on the hands 
these are much curved, compressed and high, though not very long ; the general proportions 
are not dissimilar to the Steilacoom species, though here the feet are actually larger ; the middle 
claw, measured below, occupies about one-third the length of the whole ~and, (with the claw,) 
or is nearly half the length of the palm and fingers; its finger, a~ain, is nearly of this same 
length, and slightly shorter than the palm proper. The thumb is very small, reaching barely 
over two-fifths of the whole hand. The second finger is longer than the fourth; the fifth claw 
does not quite extend to the end of the bulb of the fourth finger. The hind feet are very broad, 
the first and second claws reaching further, respectively, than the_fifth and fourth. 

The incisors are yellow, nearly flat in front, or with but slight convexity in the cross sections. 
There is a distinct raised margin to the inner edge of the upper ones, though scarcely an incised 
furrow ; they are aJso large in proportion to the rest of the skull. . 

The entire upper parts are of a pale grayish yellow brown, with .a gloss of darker along the 
middle of the back, the tips of the hairs scarcely darker. The under' parts generally, the entire 
fore legs, the hind feet, tail, and inside of the cheek pouches, are yellowish white with a faint 
tinge of reddish, particularly on the edge of the belly and outside of the fore legs. The base 
of the tail above has a slight point running on it like the back. There is a dusky spot around 
and behind the ear. 

The specimen of this species described above was _collected somewhere in the vicinity of Fort 
Pierre, Nebraska, in the summer of 1853, by Dr. John Evans, and preserved in alcohol. The 
measurements of body, head, and tail, were taken before skinning. 

Measurements of 610. 

Inches. Lines. 

Nose to occiput. ___ --- _____________ .- ••••••• - •• ---- .. ---

to root of taiL _ •• __ •••• _.·- ______ . _ •.. _ •• ___ ••• __ _ 
1 

4 

Tail, from root to end of vertebrre - --------- - ------------- 2 
hairs __ •. ___ .• _________ • _ -- _---- 2 

uncovered portion __________ _ . ________ .. __ . ___ • __ -- 1 

Ears, height internally, above skulL------------------------------·

Arm, fore foot to end of claws-----···-----··-·------- - - - - · ---------

palm ------- ______ . ------------------ •••• - - ------ •..• __ ----

longest claw, (above) __ •• __ •••••.•••••••••• --------- - - •• ------

and finger ••••••.• _ ••••••••••• -- •• ---- -- -·---.---

Leg, hind foot from heel to end of claws................... 1 
longest claw _" __ ••.••• _. __ • ___ • _ ••• __ • ___ •••••••• _ ••• 

Skull, length ••••• _. _ •• _. ___ • __ • ____________ •• ____ • ___ • 1 

6 

6 

1 

It 
8 

1 

10 

4t 
4 

6t 
1 

2 

4 
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In the absence of specimens of this type of Geomys from the Columbia, especially of the 
originals of Dr. Bachman, I am unable to say whether this is identical or not with G. borealis 
or townsendii, although this is quite probable. That it is the same with the Thomomys rufescens 
of Maximilian I am satisfied, as the description agrees very well with it, the color being only 
more yellowish-, and the specimen was collected within the same region with that ot Prince 
Max. Richardson, in his report on North American Zoology, in the Reports of the British 
Association, (but nowhere else,) identifies Geomys borealis with the Saskatchewan species, pre
viously supposed by him to be G. talpoides. Should the question of priority come up between 
borealis and rufescens, after they are conclusively shown to be the same, it must be settled in 
favor of the former, as having been publish·ed in the same year, but read by Dr. Bachman before 
the Philadelphia Academy, August 7, 1838, and by Prince Max.,_at Breslau, January 29, 1839. 
The species was named, but not described, by Richardson himself, in 1837. 

Several specimens of gopher, collected at the mouth of the Yellowstone, by Lieut. Warren's 
Expedition, agree in general characters, but are smaller, The upper parts are rather light 
yellowish brown, the sides ashy gray; the under part, generally, grayish white ; there is a dusky 
plumbeous tinge about the nose ; the feet and tail are white. 

Li:st of specimens. 

Measurements. 

Locality. 

t:: -~ 
..; i ~ c 

~ " e e " .. "" When Whence and how ,Q Nature of ,;.. .... 1: "" 1: :; Collected by-8 0 ..... .s ,; 
~ '8 

~ 
0 e e .;;J collected. obtained. " specimen. >. " "" "' "" " " " 0 " " 

..... '- .... .... 
'd " .. 0 0 0 0 

g g g g g s ~ "" .:; .:; 
·~ "' 1;l 1;l " 

... .,. .. 
~ :!l 'a :; " " " " ;§ 0 0 " 

., 
" " z z z z E-< E-< ~ ~ ~ ~ 

- - - - -- - -- - -
6101758 Q Fort Pierre, Neb. 1853 ......... Dr. J . Evans ........... Skin ........... . !.50 4.502.082. 12 .841.09 .331.33 ..... . .......... .. 

1776 .... (Y Fort Union, Neb. July 19,1856 Lt. G.K. Warren .. A .......... 63·\1.131.385.0e2.002.13 ................ Dr. F.V. Hayden. 
1777 ...... ; ....... do .......... July 24,1856 ..... .. do ....................................................................... do ....... .. 

.. .. 2512 .... Fort Randall ......... 00 oo• .. 00. 00 00 ... do .. oooooooo. 00 .. Skull ..... 00 ... oo .... 0000 oo. .. .. oo ........ oo oo .. oo 0000 . do . .. oo 0000 

THOMOMYS UMBRINUS. 

Sonora Gopher. 

Ge!Ymys umbrinus, RrcH. F. B. A. I, 1829, 202.,..-IB. Rep. British Assoc. for 1836, V, 1837, 157. 
??WATERHOUSE, Charles. Mag. N. H. III, 1839, 596; fig of skull. 
J. L .. LECONTE, Pr Ac. N. Sc. Phil. VI, 1852, 162. 

Asc!Ymys umbrinus, WAGNER, Suppl. Schreb. IV, 1843, 389. 
Pseudost= umb,·inus, Aun. & BACH N. Am. Quad. III, 185!, 307. 

SP. CH.-Cheek pouches large, rather sparsely haired on the outer wall. 'fail slender, one-third to one-half the length 
of body, dusky all around with a white extremity. Upper incisors convex, the groove obsolete. Hand large; claws much 
curved long· middle claw 5 lines its under . surface occupying more than two'sixths of the whole hand, its digit about 
two-ei~hths ;he same length. Cl~w of thunib reaching more than two-fifths over the hand. 

Colo1'.-Above, reddish brown, with a dorsal wash of very dark reddish brown; paler on the sides and beneath. No 
distinct mottling on the sides. Cheek pouches white inside to the margins ; edges of the I?-outh all round and chin dark 

sooty brown, contrasting strongly. (No white.) 
In very old specimens, the color above is paler and more gray brown ; beneath, grayish white. 

This species is of rather small- size, (judging from the specimens _examined,) as compared with 

others of the genus. The body is somewhat slender and depressed. No appreciable neck, but 
the head apparently the termination of the trunk as usual. The fur is soft and silky lustrous ; 
not so soft as in T. bulbivorus. The external ears are distinctly visible as an elevated 
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margin to the auditory aperture. The whiskers are shorter than the head, mixed dusky and 
gray. The upper incisors are yellow, rather plane in front, with a very obsolete groove near 
the inner slightly raised edge. The cheek pouches are large, extending backwards at least to 
the occiput (in the dried specimens); densely lined with hair on the side next the jaw, more 
sparsely on the outer side. The tail is contained not quite two and a half times in the length 
of the body, in one specimen little over twice; it is well covered with short hairs. 

The feet are hardly large, although the claws themselves are more developed than in Thomomys 
bulbivorus. The longest claw projects beyond its digits (beneat.h) more than one-third the 
length of the entire foot, and is decidedly longer than its digit. The first finger is well 
developed, its claw reaching a little beyond the base of the central one. The second claw 
reaches rather further than the fourth ; the end of the fifth to the base of the fourth. The 
claws are all large, stout, and decidedly acuminate at the tip. The claws of the hind feet are 
short, conical, and but little curved. The first toe is longer than the fifth, the second larger 
t.han the fourth, the third longest; the palms and soles naked, but the digits bordered by stiff 
hairs on each side. 

The prevailing color everywhere above and below is a rich reddish brown or dark cinnamon; 
brightest on the sides and neck, duller and more mixed with ashy on the belly ; while along 

· the vertebral region is a uniform broad wash of dark brown, extending from the snout to the 
root of the tail. There is little or none of the fine lining or mottling with dark brown or black 
extending over the sides to the edges of the belly, as in T. bulbivorus, but this appears 
concentrated in a uniform wash as described along the dorsal line, leaving the sides but little 
different from the belly, except in being brighter. The bases of the feet and the basal two
thirds of the tail all round are dusky, like the body; the digits and extremity of the tail, with 
the inside of the pouches are white. The chin, sides of the snout, and region bordering the 
pouches are purplish brown, the region of the ears dusky. The claws are yellowish, except 
where they show the extravasated blood through them. The fur is everywhere lead color at 

the base. 
Measurements, (dry skins.) 

No. 154. No. 149. 

Inches. Inches. 

Nose to occiput, about _ ~ _. _. _____ •• _ •. _. __ •. _. _..... 1. 60 

to eye, about- ------------------------- ---- --- . 83 
to ear .. __________ -----. ___ ....... _____ •• __ ••• 1. 33 

to root of tail .... ----------------------------- 6. 33 

Tail, from root to end of vertebral _ ........ - ........ -. .2. 50 

from root to end of hairs _ ................ --..... 2. 54 

uncovered portion. ___ •• ___ .... ____ ••. __ ·_ .••..•• ? 2. 08 

Ears, height internally above skulL._ .......... _-- .. -. . 10 

width·- ----------------------------------- --- • 16 

5.50 

2.50 

2.60 

?2.00 

.Jl 

.Arm, fore foot to end of claws, (cramped)-------------- . 86 . 80 

fore foot, longest claw------------------------- . 42 . 33 

longest claw and toe·-------------------------- . 54 . 50 
Leg, hind foot from heel to end of claws_______________ 1. 00 . 94 

hind foot, longest claw_ .. _ .. _ •••• __ .... __ .. __ .. . 21 . 17 
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The specimens No. 154, 149, agree very well with each other, the colors of the latter and 
smaller one being brightest. 

A specimen (611) collected by Dr. Henry, probably at the Copper Mines, agrees in all essential 
characters, except that the furrow of the incisors is a little more distinct, and the reddish of 
the under parts is a little more mixed with paler. Another of much larger size, (6l::l,) appears 
bleached ; the under . parts being much paler than as above described. The body measures 
nearly eight inches. The tail is, unfortunately, mutilated, by having been broken off near the 
base ; the wound is, however, cicatrized. This. mut1lation of the tail is very common among 
the species of Geomys, rendering it difficult to apply the proportional length of this member as 
a spedific character. It is probable that this result is produced in the course of tht) contests in 
which male mammals periodically indulge. 

This species, in general appearance, has a close resemblance to T. bulbivorus, from the Pacific 
coast, though a careful comparison shows mauy points of difference, which, though slight, are 
as characteristic as generally prevails in this group. The claws are uniformly longer, stouter, 
aud considerably more curved. The toes, however, are shorter, as well as the hind feet. The 
tail is rather longer, and in most cases is uniformly dusky all round, above and below, except 
the terminal third or fourth, while in T. bulbivorus the tail is grayish white with a dusky line 
running to a point on the upper half from the base. T. bulbivorus exhibits no wash of very 
dark reddish brown on the back, but is finely mottled with dusky, almost the same ou the sides 
and flanks as on the back; instead of having the latter decidedly lighter, clearer, and more 
uniform than the back. The groove on the inner edge of the upper incisor is rather obsolete 
in both, most distinct in T. bulbivorus. I do not find any appreciable difference in the skulls, 
except what may naturally: arise from the comparison of unequal ages. 

In this species I am inclined to recognize the long lost Geomys umbrinus of Richardson, 
received by Lead beater from the "town of Cadadaiguos, in the southwestern part of Louisiana." 
I have not been able to find this locality mentioned anywhere in North America, not to mention 
Louisiana; it may be some obscure locality in Texas, Arkansas, or New Mexico, known at the 
date of its reception by Leadbeater, (prior to 1829,) but since forgotten. There are some differ
ences from the description to be noticed in most of the specimen~. Thus I do not find that the 
fur has the "lustre and appearance of that of the muskrat ;" nor are the sides of the mouth 

. dark brown, the chin and throat white, as described in Geomys umbrinus. On the contrary, 
the chin is sooty black or brown, the throat and under parts usually chestnut. Still, Richard
son's specimen may have presented these variations from the type, and I do not feel willing to 
run the risk of encumbering science with another synonym by proposing a new name without 
further opportunities of investigation. 

G. umbrinus is described as having smooth upper incisors, but I know of no species entirely 
devoid of a furrow, though this may be very obsolete, as is the case with the specimens before me. 

51 L 
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List of specimens. 

:; Measurements. 
..: -;1 

"' .... .: t: -~ ~ ~' 
,; 

~ 
.., 0 ;; 8 0 " "' :; ;; 

Locality. When Whence and how 
.., 

Nature "' > e ~ "' :; N Collected by-"' z ,; a ·;; .... .9 -;1 ·~ " 
,; .: 0 0 .£ -;1 " .. .. collect'd obtained. " of~pec. » "' " .B "' ,; ~ " "' " .. " "' " 

0 "' "' .... .... .... .... <= E'. " = 0 0 

~ "' ... s s s s " "' 
0 ... 0 0 0 

0 = " s ~ -5 <l -5 -5 -5 ... ~ " ... "' ~ " " s 
"" "" -5 

~ ... ~ ~ ~ :a :; = " le " "' "" "' 0 " 5 " " 0 " ~ ~ ~ 0 0 00 z z z z E-< E-< 1-1 1-1 ... 1-1 

271 16~8 d Sand Cr., Cimarron 
river, N. M ............... John Potts........ .. Skin .................................................................... .. 

2669 ...... Ft.Stanton,N. M ... 1855 ... Dr.T.C.Henry ....... do . .. .... , ................................................ .... : ....... . 

2670 .... .. ...... do .......................... do .......... .... . do ............. ... ..................................................... . 
2671 ............ do .............. . ..... : .... do ............... do• .......... .. : . .... .' ......................... . ...................... .. 
2625 ..... . Ft. Bliss, N. M .. ... ........ Dr.s.w. Crawford .. In ale ... 66 l.20 1.47

1

4 .00
1

2 .00 ..... 80 .95 .29 ............................. .. 
154 1136 .. Ft.Web•ter,(Copper 

Mines,) N. M ..... ........ Col. J. D. Graham .. Skin ............ 1.60
1
6.33

1
2.50 2.54 .831.00 .42 .............. .. J. H . Clark ... .. 

611 ............ do .................... Dr. T . C. Henry .. ..... do ........... . .. 
1
6.00

1 
................. 42 ... . ......................... .. 

612 .... ... ..... do .......................... do ............... do ............... 
1
7.831 ................. 42 ............ . ................. .. 

149 11~1 .. Santa Cruz1 8onora. .. ..... Col. J. D. Graham ..... do ........... ... . 5.502.502.58 .80 .94 .33l.36 .84 ,30 .15 J. H . Clark ... .. 

1036 2212 .. Espia, Sonora .............. Maj . W. H.Emory .. Mount'd .................................. l.42 .83 .28 .14 Dr.C.B.Kennerly 
?!331 ...... Santa Isabel, Cal .. . Nov.26, 

1854 ........ do .......... 1 Skin .... .......... .......................................... A. Schott .... .. 

THOMOMYS FUL VUS. 

Geomys fulm.tS, WooDHOUsE, Pr. A. N. Sc. Phil. VI, Dec. 1852, 201.-IB. Sitgreaves Exp. Zuni and Coloraqo, 1853, 51; 

pl. v. Mammals. 

Pseudostrnna (Geomys) fulme8, Aun. and BACH. N. Am. Quad. III, 1854, 300. 

SP. CH.-Cheek pouches moderately large, well clothed with hair. Tail nearly half as long as the body, thick at base. 

Extremities large. Claws large, not much curved. Third claw of hand 4~ line slong above ; beneath, extending over 

two-sixths the whole hand; . its digits about two-ninths the same length. Claw of the third reaching to two-fifths of the 

hand. 

Color.-Above and on the sides, bright uniform I"eddish brown; beneath yellowish white, with a tinge of chestnut on the 

belly. Pouches white at the bottom, chestnut around and in the margins, chin dusky. Tail white; dusky above at the 

at the base. 

This species resembles in external appearance the specimen of T. rufescens, from Fort Pierre, 
more closely than any other with which I have compared it; the body being short and stout, 
the feet large, the tail long, &c. The cheek pouches are not large, although it is difficult to 
ascertain this in specimens preserved either dry or in alcohol, owing to the contractility of the 
fibrous tissue. The ear margins are small but distinct; the tail is thick and nearly half as 
long as tht3 body, well covered with close stiff hairs. The claws are very long on all the feet, 
quite slender, and not much curved. The middle claw of the hand, measured on its lower 
side, occupies about two-fifths of the whol~ hand, its finger being only about two-thirds this 
length, and little more than half the length of the palm. The tip of the first claw reaches over 
the basal two-fifths of the whole hand; that of the fifth to beyond the middle and nearly, but 
not quite, to the base, below, of the third claw. As usual, the first and second hind toes are 
longer, respectively, than the fifth and fourth. 

The prevailing color on the back and sides is a clear and bright reddish brown; darkened 
slightly along the dorsal region and on top of the head by dusky tips to the hairs. The flanks, 
outside of forearm, tail, and under parts generally, yellowish white; the abdomen, with a fain,t 
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rufous tinge. · The ears and the edges of the lips are dusky; the edges of the cheek pouches 
like the back but fainter, their insiae whitish. The base of the tail is colored like the back. 

This specimen was collected by Dr. Woodhous.e, in the San Francisco Mountains, and de
scribed by him in Sitgreaves' Report. There is no skull accompanying it, but Dr. Woodhouse 
states that it has smooth upper incisors, probably with the usual internal groove. 

Several gophers from San Diego are rather darker than that of Dr. Woodhouse, but differ in ' 
much the same characters as fulvus from other .species. The incisors are more than usually 
grooved; the tail and claws longer than in T~ bulbivorus. 

~ 
-a 
" = ., 
&', 
~ 
:;; 
0 
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26711 

?1330 
2612 

2643 

2644 

List of specimens. 

Measurements .. 

~ fl 
0 i ii ii ·;;; " "' ., .:: .g <l <l > "' Locality. When Whence and how Nature of 0. ._ ._ 
~ ""' ~ 'C Collected by-,; 0 0 .s .s collected. obtained. specimen. ~ '<) .:: :: ... " ·a ""' ""' ._ e "' ., ., 0 = " ._ ., . 0 0 0 0 B B B B B -g, .g ~ .g 

~ ~ ~ :ll B· .. .. :; ~ " = = " 0 0 0 0 ., ., ., ., 
~ z z z E< =- >'1 ~ >'1 >'I ---------------------- - - - - - - - -

San Francisco mts., N. M. !851 ..... . ... . Capt. L. Sitgreaves. Mounted .60 ••. .. •. • 5.00'
1

2 .332.42 .921.08 .:lll .21 Ur. S. W. Woodhousa. 
Fort Yuma, Cal. .•.•••••• Jan. 2, 1855 Maj. W . H. Emory. Skin •.•.•.•.• . ..•.••.• •.••••. ... . ••• .. ••.....•.• A. Schott ••• •• •.••••• 
San Diego, Cal .•••• •••••.•••••••••••••• Dr. J. F. Hammond. In ale... . 73 1.30 l. 75

1
4.90

1
2.38 • . •• 1.051.20 .40 .•••••.•• .• ••••••••• •.•• •• 

•••••••. do .•••••• : •• ••••..••••••••••••• .• •••.•.• do .•••••••..•.. do .••••. 601.01 1.35(80,1.57 . .. . • .78 .90 .26 ..... . . .. .... . ........... . 
.. ...... do ........................... . .......... do ............. do ...... 60 1.031.30!3 .50 1.82 . .... 80 .92 .23 ; .. .. ...... .. .. . ........ . 

~ Naked portion of tail, 1.50 inches; longest fore finger, exclusive of claw, .21. 

I have thus concluded what is to me a very unsatisfactory account of the gophers with 
smooth incisors, and can only hope that better materials may enable me, or some one else, here
after to throw more light on the subject. It will be sufficiently evident from an examination of 
the different series of measurements that the comparative length of the tail, as derived from 
skins, is a very uncertain character, since in the entire animal the tail in nearly all the species 
is but little less than half the length of the body. 

I have enumerated all the North American gophers in the preceding pages described by 
authors, with the exception of the Geomys talpoides of Richardson, of which I propose to give a 
brief account taken from the Fauna Boreali Americana, for the purpose of completing the 
account of the genus. 

THOMOMYS TALPOIDES. 

Cricelu3 talpoides, RICH. Zoo!. Jour. III, .Ap. 1828, 518. 

Geomys talpoides, RICH. F. Bor. Amer. I, 1829, 204.-IB. Rep. British Assoc . .Adv. Sc. for 1836, V, 1837, 157. 

(Stated here to come from Florida.) 

LECONTE, Pr. A. N. Sc. Phil. VI, 1852, l62. 

Saccophorus talpoides, FISCHER, Synop. 1829, 588. 

Ascomys talpaides, WAGNiilR, Suppl. Schreb. III, 1843, 390. 

Pseudostoma talpoides, Aun. & BACH. N. Am. Quad. I II, 1853, 43; pl. ex. 

ThQTiwmys talpoides, GrnBEL, Saugt. 1855, 530. 

SP, CH.-Hind foot with only four distinct toes; a fifth very rudimentary. Color, grayish black; chin, throat and tail 

white. 

Unless Dr. Richardson was in error in assigning four toes to the hind feet as the normal 
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character of this animal, it is in this way readily distinguishable from any other described 
species of. Thomomys. The fore foot is said to have a rudimentary thumb; the middle toe 
longest, the first and third equal, (second and fourth?) the outer one is shorter and far back, 
the thumb still further back. The rudimentary fifth toe is so small as to be scarcely discernible. 

The cheek pouches are covered on the outside with hair of the same color as that on the 
back; but beneath and on their posterior margins their color is white. On the head and body 
the fur is of a grayish black color, with a faint brownish reflection in some lights; it is as fine 
as that of the mole, but not so velvety. Chin and throat white. The tail is very short and 
cylindrical, and covered by a close smooth coat of short white hairs. 

Inches. 

Length of head and bodY--------------·---------------- 7. 00 

tail---------------------------------------- 1.84 
Nose to eye. ___ ---------------- __ .--_----- __ ~ ___ . ___ •. • 75 

ear·--------··-------------------------------- 1. 25 . Fore foot.-- __ •. ___ •••••••••• ______ • _____ • __________ ._ . 90 

Middle fore claw _______ --- _______ . ___ •• ---- _______ ·--__ . 33 

Hind foot._. __ •. _--- __ -··--- __ • __ --- __ ----- _____ •• ___ • . 92 

The specimen described was obtained from Hudson's Bay, and is now in the museum of the 
Zoological Society. 



Sun-FAMILY SACCOMYINAE. 

Skull delicate; snout elongated, tapering, and acute. No ante-orbital foramen, but a wide opening directly into the 

side of the maxillary. Nasals projecting considerably in advance of the incisors. Mastoid bone very much developed, and 

forming the greater part of the l!pper surface of the c;anium as well as the most posterior part of the occiput. Body 

slender, graceful; hindfeet elongated. Tail long. Fore claws moderate, though exceeding the hinder ones. 

The skull between the orbits is much broader than in the Geomyina. The palate is nearly , 
horizontal throughout. The meatus auditorius externus is a simple pit in the swollen mastoid 
bone, without any projecting rim. ' Other characteristics will be found in the detailed descrip~ 
tions of the genera. 

The sub-family in North America is constituted by tlie genera Dipodomys and Perognathus, 
both confined to the region west of the Missouri, although reaching as far north as 48° or 49°. 
Mexico has several species. The genus Saccomys1 of F. Cuvier finds here its place. But little 
is actually known of it, and hs locality (" North America") is very uncertain. It is 
supposed, however, to come from some of the West India islands. It has the upper incisors 
without any groove. The genus Heteromys2 of Waterhouse also probably belongs in the same 
group, although I have been unable to find it characterized. 

1 Sacc=ys anthophilus, Fr. Cuv. Mem. du Museum, X, 1823, 419 ; plate xxvi. Supposed to have come from North 

America from having a North American plant in its pouches. 
~ A species of Heter=ys (H. · fksmarestiana) is named, but not described, by J, E. Gray, a.s coming from- Coban, Centr 

America. Pr. Zool. Soc, London,,. XI, 1843, .79: 
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DIPODOMYS , Gray. 

Dipod!YT!!ys, GRAY, Ann. and Mag. N. H. VII, Aug. 1840, 521. 

AuD. and BACH. N . A. Quad. JII, 1853, 137. 

? lJfacrocolus, WAGNER, Wiegm. Archiv, 1846, I, 17G. 

The species of this genus are characterized by the large, broad, depressed head, large. rounded ears, acute snout, ample 

cheek pouches, opening externally. Each foot with the first digit rudimentary, but bearing a short claw; the four 

remaining, moderately developed, with rather long claws ; those on the fore feet longest. Tail as long or longer than the 

body; covered with hair which is longer and brush-like towards the tip. The hind legs are very long, jerboa-like. The 

under surface of the hind feet densly furred t., the claws. 

Upper incisors longitudinally grooved. Molars rootless. Occipital plane deeply emarginated. Zygoma very slender. 

The species are generally yellowish brown, or brownish above, with a white spot above the 
eye and behind the ears ; the under parts, a stripe from the abdomen across the thighs to the 
tail; the base of the tail and a stripe on each side of it white. 

The skull of the genus Dipodoinys is very remarkable in its general characteristics, differing 
measurably from that of all other American rodents, excepting its allies among the Saccomyinae. 
It is excessively broad, and yet much depressed, its greatest width more than twice its depth, 
and about equal to the length from occiput to nasal bones. The outline, viewed from above, is 
slightly oval, broadest behind, and well rounded at either end, with the narrow and tapering . 
snout springing abruptly forward, and extending so far that the nasal bones occupy at least 
one-third of the total length. The posterior part of the oval shows a deep rounded notch, the 
bottom of which is constituted by the occipital bone, bounded on either side by the backward 
projection of the auditory bullre, which thus extend far posterior to the occipital bone. The 
sides of the oval are interrupted by a deep quadrate notch, forming the boundaries of the orbit. 

Viewed laterally, the skull is highest just above the orbits; the dors11.l outline slopes 
anteriorly with a very gentle concavity to the end of the snout; posteriorly, it is nearly straight 
to the occipital region, where it becomes rapidly convex. The lower outline is nearly straight. 

A striking peculiarity in the skull of Dipodomys is the entire absence of ridges or crests, and 
the rounding off of all the angles on the upper surface, and the posterior half generally. The 
oniy angular bends in the skull are the upper edge, anteriorly, of the orbit, and the anterior 
edge of the zygomatic process of the maxillary. 

The snout, as already remarked, is very narrow and tapering, as well as considerably 
elongated. The nasal bones project considerably beyond the incisors, applied, however, for 
nearly the whole distan~e, against a vertical plate of the intermaxillary. The edges of the nasal, 
and the nasal process of the intermaxillary, are bent downwards into a short cylinder, inter
rupted below by a slit twice the width of an incisor. There is also a narrow plate which. 
projects forwards between the upper half of the incisors as exposed, formed by the junction' of 
their inner alveolar walls. For the posterior half, the nasal bones are linear with parallel 
sides, and do not reach back nearly as far as opposite the orbit. 

The nasal process of the intermaxillary is also linear, rather narrower than the nasal bones, 
. and extending a little posterior to these; they first make their appearance on the upper surface 
of the skull along the middle of the nasals. 

The frontal bone extends considerably forward, and runs out to an acute point on either side 
between the nasal process of the intermaxillary and the zygomatic of the maxillary, reaching, 
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however, to the anterior edge of the skull. The parietals are nearly right angled triangles 
in shape, bounded behind . by the interparietal and the occipital, postero-laterally by the 
temporal, and sending a narrow process round the edge of the orbit of which it forms the pos
teror-internal corner. 

The temporal bone is of very great extent and of unusual development-the two, in fact, 
constituting more than one-half of the entire skull. This development is principally in the 
mastoid portion, the sinuses of which are very large. There is no outer tube to the meatus 
externus, which opens directly into the bone; the cavity, however, with a thin wall. As 
already stated, this highly cellular mastofd portion constitutes the most posterior part of the 
occiput; the two of opposite sides, in fact, in their projection, presenting a ludicrously close 
resemblance to the b1ittocks of the squatting human figure. The petrous portions, too, are of 
large size, and conical ; they project forwards and inw:ards until they come in contact below 
the spheroid, a little anterior to its junction with the base occipital ; the union distinctly 
visible externally. The squamous portion lines the posterior half of the orbit. 

The occipital bone is most remarkable in its reduced dimensions; it may be considered in 
three portions : a posterior, inferior, and superior. The posterior portion is merely an inverted 
V, with narrow and linear branches, which, coalescing above into one, pass a short distanc~ 
around on the superior surface of the head, when the bone is again bifurcated; the branches 
linear, and but little divergent, and extend forward to near a very short posterior process of 
the parietal. The branches thus formed enclose a nearly quadrilateral and elongated inter
parietal, the anterior end of which alone rests against the parietal. The inferior portion of the · 
occipital, again, is Y-shaped, the fork bounding the lower portion of the foramen magnum, and 
bearing the narrow and elongated condyles, the body ofthe Y extending forward and abutting 
against the anterior and united ends of the petrous bone. There is a narrow fissure along the 
whole of the basilar and condyloid portion of the occipital, between· it and the petrous bone. 
The foramen magnum itself is very large, much higher than wide, and situated two-thirds in 
the posterior portion of the occiput, and one-third in the inferior. 

The maxillary bone extends far forward on the sides, reaching almost to the incisors. Just 
within its lateral suture with the intermaxillary, and about on t he middle of the side of the 
snout, is a very large perforation in the bone, opening directly into the nasal cavity. This is 
nearly as large as the tip of the muzzle, the aperture rounded anteriorly, straight posteriorly. 
This perforation, which I have never .seen anywhere else except in Perognathus, seems to 
replace the ante-orbi_tal foramen, of which there are no traces. The zygomatic plate of the 
maxillary is of moderate extent, and on its superior portion it sends backwards a broad plate, 
overhanging the orbit for about one-third, and forming a portion of the upper surface of the 
head. It is united to the frontal, and the lachrymal bone is situated in the angle between 
these two bones. The inferior edge of the zygomatic plate, springing from the side of the 
maxillary, has a very deep rounded notch bounded externally by a narrow acute process, which, 
passing backwards, articulates with the very slender needle-like malar bone. The posterior 
end of the malar abuts directly against the petrous bone, although also articulating with the 

squamous. 
The lower jaw is slender and delicate, in fact, unusually small in proportion to the size of 

the skull. The distance from the molars to the incisors is very short, and there is very little 
contraction towards the incisors, the depth being much the same from the incisor-alveoli to the 
coronoid process. The postero-inferior angle of the jaw is twisted so as to occupy an angle df 
:rfiore than 45 degrees with a '\"ertica1 plane, the upper angle being produced upwards arid 
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outwards to an obtuse point. The condyloid process is much compressed and quite deep, with 
upper and lower edges nearly parallel, and ends in an elongated ovate condyle. There is a 
distinct tubercle at the outer base of the condyloid process in the gap between this and the 
ascending point of the angle of the lower jaw. This covers the posterior extremity of the 
incisor. The coronoid process is small and prickle-shaped. Its plane is a little exterior to 
that of the condyloid process, and in a line with the tubercle just mentioned. There is a deep 
pit between the last molar and the condyloid process, on its inner side. 

The palatine surface of the skull is very limited, although it all lies in one plane, as far as 
the immediate region of the incisors, where it bends downwards for a short distance along the 
incisors. Immediately anterior to the molars it. contracts and continues very narrow. The 
external boundary of the palate here is formed by a ridge, which diverges from its fellow opposite 
the incisive foramen, and passes over on to the side of the snout along the maxillary suture. 
The incisive foramina are quite large, though narrow, situated one-half in the maxillary, and 
half in the intermaxillary. Their anterior extremity is midway ?etween the molars and the 
anterior base of the incisors, the entire length about equal to the three last molars. The width 
of palate on either side of the foramina is scarcely greater than that of one of the incisive 
foramina themselves. On the posterior edge of the palate there is an angular notch at either 
side, which extends nearly to the second molar. 

The inner lines of the molar alveoli are perfectly straight, but convergent, so that they would 
intersect a little in advance of the incisors. The external lines are convex. The total length 
of the four upper molars is only from one-eighth to one-ninth of the entire length of the skull. 
The molars themselves, four on each side, above and below, are prismatic and rootless·. They . 
are inserted in a convergent manner, so that the axes of the :first and last would intersect at 
from one-fourth to one-half an inch from their crowns. The crowns of the molars are trans
versely elliptical, diminishing from :first to last, which is subcircular or trigonal. In the old 
and worn tooth, there is a simple compressed cylinder of enamel) enclosing dentine, the centre 
of which is hardest. There is also a slight groove on the outer edge of the crowns of both upper 
and lower. In the unworn full grown tooth, there is a distinct notch in the middle of the 
exterior edge of both upper and lower molars, caused by the indentation of the enamel. This 
indentation is but slight, and becomes ground away, until we have, in old specimens, the 
perfectly simple external cylinder of enamel, as in some edentates. On the anterior molars of 
both jaws, however, the indentation is on the inner edge. 

The :first, or deciduous premolar, remains till very late in life, and is distinctly rooted, its 
succe.ssor, however, being rootless like the rest. It is considerably-larger than its successor, 
and has a rather close resemblance to the :first molar of the genus Mus, in the three transverse 
tuberculated. ridges. 

The incisors are very small and delicate. The upper incisors have their root just under the 
anterior extremity of the ridge separating the anterior face of the zygomatic process of the 
maxillary from the superior, and their course is easily traceable by the bulging out of the sides 
of the muzzle. The anterior face is deeply grooved, its outer half, ~:~.t the same time, being 
rabbeted out, so that the groove is visible with equal distinctness from in front and on the sides. 
The corners, too, of the tooth are rounder. The lower incisors are rounded, but not grooved. 

'!'he skeleton of Dipodomys ordii has 7 cervical, 12 dorsal, 9-lumbar, 4 sacral, and 28 caudal 
vertebrre- 60. The second, third, and fourth cervical are :firmly anchylosed together, with a 
joint upper spinous process. The hind legs are disproportionately . elongated ; the metatarsal 
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and metacarpal are five in number, and distinct throughout, although the inner in each is quite 
small, and be~J,rs a diminutive, scarcely appreciable claw. The clavicles are perfect; the tibia and 
fibula united below, at about the middle of the former. 

In Wiegmann's Archiv for 1846,page 172, Dr. A. Wagner gives a detailed account of a new 
genus of rodents from Mexico) called by him Macrocolus. (Species, M. halticus.) Although 
Wagner expressly states that thflre were no external cheek pouches in his specimen, and that, 
in consequence, it could not belong to Gray's genus, Dipodomys, yet the coincidence in every 
other respect, skull, teeth, skeleton, a"!ld external form, is so very intimate as to render it almost 
certain that the cheek pouches must have been overlooked, especially as we are particularly 
informed that the specimen was in very defective condition as preserved in alcohol. The species 
was probably identical with that described by Gray, viz: D. phillipii, which appears to be the 
one common in Mexico. The entire skeleton, with details of the skull, was afterwards figured 
by Wagner, in Math. Phys. Abhandlungen der K. B: Akadernie of Munich, V, 1848, plate vii. 

The determination of the species of Dipodomys is a matter of much uncertainty, in our ignor
anc,e of the true value of the characters upon which the species have been based. These are 
the amount of development of the antitragus, the color of the fur, the comparative length 
of the tail, and the color of the terminal portion of the latter. The uncertainty has been 
increased by the determinations having been made on skins stuffed to greater or less than natural 
size. Now, judging from analogy) there may be a considerable variation in the proportions of 
body and tail without involving specific diversity, and the color of the body may vary with age 
and season from light to dark, as it does in other rodents, and particularly in the gophers, 
(Geomys and Thomomys.) The specimens before me present every connecting link between the 
two extremes of coloration of the tail, and I would not be at all surprised if our North American 
species were to be properly reducible to two, one a short-tailed species from New Mexico and the 
Rocky Mountains, and the other a long-tailed one from California and Oregon. At the same 
time it is not yet certain that either of these species, or which one, is the same with the Dipodomys 
phillipii of J. E. Gray. 1 

The figure and part of the description of Audubon and Bachman are taken from this identical 
specimen described by Gray, which resembles the white tipped specimen from Fort Reading, 
although the colors on the plate are more yellowish than Gray's description will warrant. 

Whatever the number of species, all hitherto detected in North America belong to the two 
following sections : 

SEcTION I. Hind foot not exceeding 1.50 inches, usually appreciably less; abou(one-third the 
length of head and body. Tail vertebroo about ll- times the length of head and body in nature ; 
rarely exceeding 5 inches, never 51. D. ordii. 

S ECTION II. Hind foot, 1. 60 inches, sometimes more; always considerably exceeding 1.50; almost 
half as long as the head and body in the fresh specimen. Tail vertebroo 1-! times as long as the 
head and body, always exceeding 5:1- inches; usually from six to seven inches. D. phillipiit 
D. agilis. 

The species of Dipodomys are found from Real del Monte, Mexico, along the high lands as far 

1 Diporlomys phillipii, GJtAY.-Gray brown, with longer black hairs; Hides sandy ; sides of the nose, spot near the base of 

the ears, band across the thigh, and bene'ath, pure white; nose, spot at the base of the long black whiskers, and at the 

base of the tail, black ; tail, black brown, with the band on each of its sides and tip white ; penis ending in a long spine. 

Length of head and body, 5 inches; tail, 6! inches; hind feet , 1! inch. Inhabits Real del Mor te, Mexico. Specimen in 

British Museum. Annals and Magazine of Natural History, VII, August, 1841,521. 

52 L 
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as the Platte, on one side of the Rocky Mountains, and to the Columbia river on the other; 
thence west to the Pacific. 

DIPODOMYS ORDII, Woodhouse. 

It:angaroo Rat. 

Dipodomys ordii, (WooDHousE,) LEe. Pr A. N. Sc. Phila. Vl, Jan. 1853, 224. 
WoonHousE, Pr. A. N. Sc. Phila. VI, Jan. 1853, 235.-IB. Sitgreaves' Report Expl. Zuni, 1853, 

50; pl. iv, Mammals. 
AuD. & BACH. N. Am. Quad. Ill, 1854, 317. 

? Dipodomys montanus, BAIRD, Pr. A. N. Sc. Phila. VII, April, 1855, 334. 

SP. CH.-Above, yellowish brown, the back little darker. Tail about as long as the body, with an erect crest of long hairs 

towards the end. A dusky stripe on the upper part of the tail to the tip, whe~e, however, the hairs are white at the 'base. A 
dark stripe beneath the tail, which runs out on the terminal fourth, leaving the rest white. The antitragus low. 

Varies in darker color, white tip to tail, &c. 

Head very broad and snout acute. Ears broad and large; antitragus low, narrow. Whis
kers much longer than the head. Thumb with a short curved claw; the other claws very long; 
the third longest ; fourth scarcely shorter ; the second longer than the :fifth ; palms smooth. 
The rudimentary first toe provided with a short claw; the third and fourth longest; the second 
a little shorter; the claw of the :fifth not reaching to that of the fourth; all the claws nearly 
straight and shorter than those on the fore feet. The under surface of hind feet, from heel to 
Claws, is densely furred, so as to conceal the skin, even on the toes. Tail vertebroo about equal 
to the head and body, or about one-fourth longer, and unusually thick. The hairs of the tail 
somewhat close pressed towards the base, but elongating gradually to the tip on the upper 
surface ; not materially so on the lower ; this lengthening beginning at about the middle of the 
tail, and the hairs standing up like a compressed crest. 

The prevailing color of the upper parts and sides is of a clear light yellowish brown, with a 
little intermixture of dark grayish on the back. This is owing in great part to the effect of the 
lead colored bases of the hairs, the bases of those on the sides being white. The tip and sides 
of the snout, a patch above the orbit and behind the ears, the entire under parts, lower half of 
the sides, and the limbs, have the hairs snowy white to the base, except a distinct line down the 
centre of the soles, which is of a grayish lead color. There is also a white line across the thighs 
to the base of the tail. The space above, occupied .by the yellowish brown described, has the 
hairs bright metallic lead color at the base, except on the middle of the sides, where they are 
white. 

The tail is white, with a broad distinct stripe of grayish lead color above, which extends from 
near the base to the tip. The hairs, however, are white at the base, except sometimes towards the 
more brush-like tip, where they are uniform in color. On the lower side of the tail is a corres
ponding strip extending over nearly two-thirds of the total length, when it runs out to a point 
and disappears; the sides of the tail between these stripes is pure white, and the terminal third 
also, except on the upper side and extreme tip for about half an inch. 

There is not much variation with different specimens of this species ; in one or two (533) the 
dark band beneath the tail extends further along towards the ~ip. 

In the preceding paragraph I have described a typical specimen of Dipodomys ordii, agreeing 
very well with the animal of Woodhouse. Finding among Captain Beckwith's collections a 
large Dipodomys, differing materially in certain respects, I described it as new, under the name 
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of D. montanus. Since then, however, I have been led to believe that the colors of body and 
tail may vary more than W€1-S imagined, and I am now inclined to think that this animal is 
really D. ordii. It is, however, still q_uite uriiq_ue in the white tip to the short tail, and I have 
concluded it best to publish the description prepared for it, as follows: 

Sp. CH.-Above, yellowish brown, mixed with a good deal of dusky; tail rather longer than the hody, with a dusky stripe 

on its upper and under surfaces extending to the tip; the.hairs on the extreme tip, however, being white. The white stripes on 
the sides are continued to the end of the tail; a decided crest above at the end. 

This animal is among the largest of the genus, and in general characters occupies a position 
intermediate between D. ordii and D. phillipii. The head is broad and the snout acute. The 
ears are large, broad, and coated densely behind with long appressed hairs ; the antitragus not 
much developed. The tail is longer than the body, proportionally longer than in D. ordii, and 
thicker than usual in the genus. The hairs upon it are unusually long, elongating crest-like on 
the terminal third, and the hairs increasing in length to the tip, where they measure an inch. 
On the lower edge this elongation is only distinct near the tip. The fore claws are shorter than 
usual. 

The upper parts are dusky yellowish brown, clearer on the sides ; the general tints darker 
than in D. ordii. There is the usual light spot above the eye, on the side of the face, and 
behind the ear, and the light line across the thigh. The hairs on the exterior face of the ear, 
including the posterior half and infl.exed portion superiorly, are dusky lead color. The tail is 
white, with a dusky lead colored stripe on the upper and under sides from the base to the end, . 
the hairs springing from the extreme tip being white to their base; the basal portion of the 
hairs on the upper surface of the tail towards the tip being white also ; those beneath, princi
pally lead color. The lateral white stripes are continuous to the e:xtremity. 

This species is readily distinguishable from D. ordii by the longer tail, which has the hairs on 
the extreme tip white, not colored, and the under surface also penicillate ; the ears are dusky 
exteriorly. The colors above also are. duskier. The tail is shorter than in any of the other 
species described, the dusky line below extending to the very tips of the hairs. The colors 
are generally darker than in D. phillipii, lighter than in D. agilis. 

To sum up the whole case in a few words, therefore, I may state that, in the specimens from 
New Mexico, there are two distinct types of coloration; one (Dipodomys ordii) with the upper 
parts light yellowish brown, without any indication of plumbeous ; the tail with the upper 
surface dusky to the tip, including all that portion beyond the end of the vertebrre; on the under 
surface the dark stripe ceases on the terminal third or fourth of the tail, the tail being entirely 
white except at the end. The bases of the hairs above are, however, more or less white. 

In the other section, (D. montanus,) the upper parts are more plumbeous; the plumbeous 
stripes on the upper and under surfaces of the tail extend to the very tip. In one specimen, ( 490,) 
the hairs of the extreme tip are entirely white, in others it is entirely plumbeous, and even for 
some distance posterior to the end of the vertebrre. Whether, however, this is al?-y more than 
a variation of the same species can only be settled by additional observations. 



412 U. S. P. R, R. EXP. AND SURVEYS-ZOOLOGY-GENERAL REPORT. 

List of specimens. 

'3 Measurements. 
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" 
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" > be When col- Whence &nd how .0 Nature of "' bJJ Collected by-a "' ""' "-< " " .:§ .:§ lectcd. obtained. specimen. .; ..: '() 0 0 ~ ~ 

" >. "' " ·s "' "' 
,, 

:s " " " 0 " " ~- 0 c ... s s s B " " 0 .g ~ iJ: 

" B B <2 :a~ .... " ~ ~ ~ ~ "' '3 ~ ~ :; ., 
·.: 0 0 0 0 s "" "" 0 z z z z E-< E-< I>< rn rn 

.: ~ ., ""' ,Q 0 a 0 .; Locality. 

" z " be 

" ,be "' " iZ' "' bJJ " 0 "' "' s ::: :l " 0 
0 0 rn 

---- - - - - - -- - - ----
1921' .... 3 Platte river ........... Sep. 15,1856Lt. F. T. Bryan ....... 336Alcohol.,. ,801.40 1.503.50.

1

4 .65 5 .05 .5011.51 ........ W. S. Wood .. 

442• 1307 .. Htterfano river, N. M.. 1853 Capt. E. G. Beckwith ..... Skin .................. 1 ........ , ............ 1.48 . 98 Mr.Kreutzfeldt 

490• 1631 .. NearFt.Massachusetts 1853 ...... do....... ...... ll .. do ............. 1.75·4.5015.25
1
6.33 .50 ........ ........ do ....... . 

491• 1632 .. LlanoEstacado, (west- 1854 Capt. J. Pope ............... do .............. .. .. 4.45 5 .25 ......... 1.50 1.43 ................ .. 

erR part.) . I I 
4921· 1633 .... . .. . do....... ...... 1854 .. .. .. do . ...... .. . ....... .. do .......... . ....... 4.33

1
4.505.37 .4()1.50 ........ ............. . 

534• ............ do.............. 1854 ...... do . .............. .... ............... . ... 4.13
1

4.60
1

1 ........ 1.35 .................... .. 
17391 ...... Pecos river, N. M ..... May 27,1856

1 
..... . do .............. 114 .. do .................. 5.00 ............ 1.44 .......... .. ..... . .. .. 

1741' ............ do .............. June24,1856
1 
..... do ............. 202 .. do .................. 4.00·5.005.65 .401.40 .... .. .. ...... ...... .. 

1742' ........... ,do .............. July 12,1856 ...... do .............. 204 .. do .................. 4.40, ... . ......... 1.46 ...... .. ............. . 

613' 1764 .. Western Texas........ 1854 ...... do .................... do ................. . .. .................. 1.26 .85 .... ........ .. 

2675' ...... WacoTanks,N.M .... Mar.13,1856 .. .. .. do .................. .. do ............ .. .... 5.121 ............ 1.35 ...... .. ............. . 

5331 ...... Organ mountains,N.M ........ ..... Dr. T . H. W ebb .......... .. do ....... 90 .... 1.50
1
4.50

1
5.25 .. .. .. .. 1.35 ................. . .. .. 

531' ...... Fort Thorn, N•M ..... ............ Dr. T. C. Henry ... ......... do ............ ...... 4 .50 ............ 1.45 .... .. · ............ .. 
5321 ............ do ................ .. .............. do . .... .. ..... .. .. .... do ....... . .......... 4.62.4 .805.62 .421.46 ...... ............... . 
5601 1066 .. E l Paso, Texas .................... Col. J.D. Graham .......... do .. .................. .. .. .. ............ 1.39 .91 Chas. Wright. 

1044' 2209 .. Mesilla Valley........ 1855 Maj. W. H. Emory ........ Mounted .................... , ............ 1.44 .95 Dr. Kennerly .. 

143' 1125 .. Santa Cruz, Sonora ............... Col. J.D. Graha1J1 ......... Skin ................. 4.25 ............ 1.461.47 .97 J . H. Clark .. .. 

3721 1286 o Durango, Mexico ......... ... ..... Dr. T. H. Webb .......... Monnted ....... .... .......................................... .. 

2621' ...... Coahuila, Mexico' ................ Lt. D. N. Couch ..... .. .. In ale.... .901.40 1.6014.00I5.30I5.95 . 551.46 ............. . ...... .. 

1 Light yellowish red: D. ordii. 
2 More dusky: D. montanus. 
3 Dusky; white tip w the tail; type of Dipodomys montanus. 
4 Rather dusky; tail dusky at the end. 
o Probably near Santa Catarina. 

DIPODOMYS PHILLIPII, Gray. 

Dipodomys phillipii, GRAY, Annals and Mag. Nat. Hist. VII, 1840, 521.-In. Sill. Am. J. Sc. XLII, 1842, 335. 
(Real del Monte.) 

WAGNER, Suppl. Schreb. III, 1843, 295. 
LECONTE, Pr. A. N. Sc. VI, 1853, 224. (San Diego.) 

Dipodomys phillippsii, AuD. & BACH. N. Am. Quad. III, 1853, 137; pl. cxxx. (The figure derived from Gray's 
specimen; description uncertain.) 

? Maln'ocolus halticus, WAGNER, Wiegm. Archiv, 1846, 1, 172.-In. Abhandl. K. Baier. Akad~ XXII, 1845, 319. 
GIEBEL, Saugt. 1855, 599. 

Above yellowish brown. Tail very long, much exceeding the body; the upper caudal dusky 
stripe extending to the tip, although the hairs here are only dusky at their extremities, the 
principal portion being white; in some specimens entirely white, the lower stripe becoming 
obsolete near the tip. 

Two specimens of what I refer to this species were caught at Posa creek by Dr. Heermann and 
preserved. They are in the state of moult or change of hair, and it is consequently impossible 
to describe accurately their color. The essential conditions of the species appear to consist in a 
thin tail, much longer than the body, the hairs quite close pressed till on the terminal third, 
when they gradually elongate on the upper side to the tip, where they measure an inch in 
length. They elongate somewhat on the under side near the tip, but do not stand out in a 
crest as on the upper. 
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The general distribution of color is much as in D. ordii and other species of the genus; upper 
parts yellowish brown, with a little dusky intermixed; lighter on the sides. Sides of snout, 
spot above the eye behind the ear, a stripe crossing the groin from the belly to the base of the 

tail, fore legs, tarsi and feet, with the under parts generally, pure white. Tail white, with a 
smoke-brown stripe on the upper side from near the white base to the tip of the tail, and another 
on the lower side nearly to the tip, where it becomes obsolete. On the terminal third of the tail, 
however, the dark marking is confined more and more to the tips of the hairs, and at its 
extremity the general impression is that of a white tuft. 

A specimen from Los Angeles, No. 41, is in more mature condition. In this the head is 
narrower than in D. ordii, and with somewhat the same ground color, has this more relieved 
by dusky tips to the hairs on the head and back. It agrees in locality with the D. agilis of 
Gam bel. 

I am very far from satisfied that this species, as described above, is really distinct from what 
I call D. agilis) as the characters seem to me too intangible to distinguish them. There are 
various shades of gradation in the colors of the terminal portion of the tails. Generally the 

. ..-
dusky inferior stripe runs out about an inch from the end of the vertebroo, leaving the end of 
the tail white, with only a tinge of plumbeous on the upper surface and tip, the basal and 
larger portion being white. Sometimes, however, the prevailing impression is plumbeous 
instead of white. 

Two specimens-one from California, precise locality unknown, the other from Fort Reading-
have the entire tip of the tail, all round, for about half an inch before the end of the vertebrm, 
well defined white, without any plumbeous. Just before the white tip the tail appears to be 
plumbeous all round. In the F~rt Reading specimen the tail is unusually long ; in the other 
it is only moderately so. The colors of these specimens are quite dark, more like the D. agilis, 
as described. 

List of specimens. 

Measurements. 

Locality. 
:i ;; t! ·~ ~ .::: "' When col- Whence and how ob- .c Nature of "' 

.. "' ~ "" Collected by-s .,; '<) ... ... " ~ d 0 0 <£ :E lected. tained. " specimen. ... " "" "" " " " 0 s ... ... 
" " 0 0 -;;; s s s s " " .g "' .s 

~ ~ ~ ~ 
s s .. ... .. :;:1 =a " " ·;:: 0 0 0 0 "' ~ " 0 z z z z E-< E-< ...:l 

---------·----·1----1--------1- - - - - - - - ----
/26281 •••• •• • .. Southern California .... . ........... J. G. Bell .................. Skin, in ale.:· •••••••.•..••.• 6.10

1
·6.97 .5011.60 .............. . 

41' 943 Q LosAngeles,Cal ••.••.. July21,1847 Wm. Hutton .•.••••.••... •• Skin .••••••.•..•••..••• 4.255.75 .• •. . 50·1.54 ••.•••••••.••.• 

1679' ••• •.• •. LosAngeles,orMonterey ••••••• ••• •. Lt. W . P. Trowbridge •••••••••• do .•..•.. 97 .••. 1.604.12 6.50·7.12 .... 1.63 ·••·••·•· ••••• 
472' ........ Posa creek,Cal ... .... . 1853 ....... Lt. R. s. Williamson .....•• Mounted .. .. .......... 4.67 7.258.25 .... 1.55Dr. Heermann .• 
473' . ...•.•....••••• do .. .. ........ .. 1853 ....... . ....... do ... ....... ......... . .. do .•••• . .•• • ••.• .•• • 4.926.1 •••••••• 1.55 •••• •• do .•••••• 

2627' ............. ... do .................. . ............... do ..••••• •••••••..••.... do....... .891.331.533.35 5.8~.... .491.60 .. .... ... .... .. 
2626' ....•••. Fort Reading,Cai. ............ _ ••.•. Dr. J. F. Hammond ....•••. In ale ...•... 80

1

'1.251.40/3.25 6.10 •••• .45ll.60 ............. .. 

995• ........ Fort Walla Walla,o. T. 1854 ....... Dr. Geo. Suckley ...... 51 Skin ................... 1 .... 5.7516.62 .... ,1.50 .............. . 

' Hairs at tip of tail pure white. 
• Hairs at tip of tail white at base, with dusky tips. 
• Terminal brush pulled off. 
4 Very similar to 472 and 473. 
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DIPODOMYS AGILIS, Gam bel. 

Dipodomys agilis, GA!IBEL, Pr. A. N. Sc. Phila. IV, Aug. 1848, 77. (Los Angeles.) 
LECONTE, Pr. A. N. Sc. Phila. VI, 1853, 224. 

Aun. & BACH. N. Am. Quad. III, 1854, 339. 

BAIRD, Pr. A. N. Sc. Phila. VII, 1855, 334. (San Diego.) 

SP. Cn.-Above dusky, with but a slight tint of yellowish brown on the sides. Tail much longer than the body; slender; 

only a moderate crest of erect hairs towards the tip visible on both upper and under surfaces. The terminal fourth or fifth 

of the tail uniform dusky, and the dusky stripe on the lower surface extending to the end without in-terruption. 

In this species the body appears stouter than that of D. phillipii. The ears are large, with 
the posterior half of the exterior surface sparsely coated with hairs ; the antitragus is as fully 
developed as in D. phillipii. The tail is slender, and much longer than the body, the hairs on 
the upper surface beginning to elongate about the middle, and maintaining an average length 
of about one-third of an inch to near the tip, where they become rather longer. At about the 
terminal fifth of the tail the hairs on the under surface elongate, and are quite symmetrical in 
length and angle of insertion with those above them. 

The prevailing colors are, on the back and sides, ashy brown, with the sides anterior to the 
groin tinged with yellowish brown, and a fine pencilling of the same on the shoulders and top 
of the head. The under parts generally, side of snout, spot above the orbit and behind the 
ear, with the feet and a stripe from the abdomen across the thighs to the root of the tail, 
white. The posterior face of the hind leg, from the hams to the toes, sooty brown. Tail dark 
brown, with a white stripe from the base to about the terminal fourth, which is quite uniformly 
dusky. None of these dark hairs have appreciably lighter bases. 

The hairs on the upper parts of the body are lead color, the tint becoming a little darker to the 
terminal pale tips. On the :flanks the hairs with the yellowish brown tips are white at the base 
only along the line of junction, instead of having this character prevail for a considerable dis
tance up the sides. 

This species differs from D. phillipii in the stouter body, broader ears, shorter and less bushy 
tail, much darker tints on the body, and the uniform dark colors of the terminal fourth of the 
tail. The tail is longer and the colors darker than in D. ordii, which, besides, is without the 
uniform dark tip. 

A specimen from San Diego, (1062,) with the characteristics of the species described above, 
has the hairs at the end of the tail longer and fuller, and, when examined closely, they present 
a little whitish at the base, instead of being uniform plumbeous to the root. 

In the impossibility of settling the question without further materials, I have not thought it 
best, as yet, to combine all the long-tailed Dipodomys from the Pacific slope into one, but have 
not much doubt that such course will be authorized hereafter. The colors of body and tail vary 

· very considerably at any rate ; and to continue the construction of species on the same data as 
guided Dr. Leconte and myself two or three years ago, would now necessitate the establishment 
of half a dozen new ones, to accommodate the present large collection belonging to the Smith
sonian Institution. That we certainly have two very good and distinct species, the first extend
ing along the Rocky Mountains, from the Platte, to about latitude 26, in Coahuila ; the other 
from the Columbia river to San Diego, Fort Yuma, and, possibly, to Real del Monte, Mexico; 
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cannot be questioned. Although by no means certain that the true D. phillipii of Gray is the 
California one, it is yet highly probable. 

If there be but two North American species) they would be readily characterized, independently 
of color, as follows : 

Dipodomys ordii. Tail vertebrro, about 1!- times the length of the head and body ; rarely 
exceeding 5 inches, never 5!-. Hind feet moderate, not exceeding 1.50 ·inches, or about one-
third the length of the body. _ 

Dipodomys phillipii. Tail vertebrro about 1-! times the length of the head and body; always 
exceeding 5!- inches, usually from 6 to 7 inches. Hind feet larger, usually exceeding 1. 60 
inches, or more than one-third the length of the body. 

There would then remain, as generic characters, the yellowish brown to dusky brown 
back, the white belly, white line across the thighs, the dark stripes on the upper and under 
surface of the tail, with the intervening white lateral one on either side. The dusky line under 
the hind foot is also common to both. 

List of specimenB. • 

Measurements. 

~ J ~~~.I I 
. Locality. Whence and how Nature of :; .2- 15 ~ ~ ] ~ ~ II ~ I Collected by-

: obtained. specimen. ~ a; g ~ 'g 'E ~ ~ ~ ~ ~ I . 
~ ~ 9 s s s s ~- .c .coo ~I 
~ ~ ~ 9;l ~ " ~ £ £ ~ ~ ~ -B 1-§',1 

_o __ o __ rn_l----·---l--------l----l-~- Z ~ i_ ~ ~ ~ ~ ~ ~ ~I ___ _ 
San Francisco, Cal..... Lt. W. P. Trowbridge.. In ale. .. .. .861.431.56 3.98 6.30 .... .50 1.68 .. ..I ... J . ..1 ............. .. 2625 

I ' 
489 1630 .... San Diego or Monterey ........... do............ £kin .............. 1.50 4.335.67 6.17 .... 1.50 1.39. ,88 .50 ............... . 

1062 .......... SanDiego,Cal ................... do .............. do .................... 5.006.127.00 .... l.50,.,.I .... I .... I A.Cassidy ... . 
1063 ................ do .......................... do ............ 

1 

.. do .................... 4.415.33 5.70 .... 1.48 .. ) .... I ... J .... do ........ . 
1348 ...... 0 FortYuma,Cal ........ MajorW.H.Emory ... Inalc ...... 55 .851.03 .... 2.65 ..... 361.10 .... 1 .. ..1 .... 1 A.Schott ..... . 

I I i ?2624 ...... o ...... do .......................... do .............. do ................................. 401.40 ................... do ....... .. 
2622 ...... 0 ...... do................ Major G. H. Thomas ..... do ......... 56 ,901.072.202.93 3.25 .331.15 .... 1 .... 1 .................. .. 

. I i I 

The following species of Dipodomys, indicated very briefly by Dr. Leconte? I know nothing of. 

DrPODOMYS HEERMANNII, Leconte, Pr. A. N. Sc. Phil. VI, April, 1853, 224. 

Tail as long as the head and body ; hair at the tip scarcely longer ; antitragus very short, 
indistinct. Tail brown, becoming black towards the extremity, with a broad white vitta on 
each side; tip, pure black. Specimen not quite adult. Sierra Nevada, collected by Dr. Heer

mann. 

DrPODOMYS w A&NERI, Leconte, lB. 

Based on a specimen in the Philadelphia Academy, labelled "James Reed, South Carolina." 
As no species are known east of the eastern base of the Rocky Mountains, this is probably an 
error, if intended to indicate a locality. Supposed to belong to the division with tail much 
longer than the head and body. Agrees in color with D. agilis. Ears larger, antitragus large, 
broad, and obtusely rounded at its summi~. Outer portion of tail wanting. 
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PEROGNATHUS, Maxim. 

Pe~:ognathus , PRINCE MAxm. Nova Acta Acad. C. L. C. XIX, r, 1839, 369. 

Cricetodipus, PEALE, Mammalia and Birds; U. S. Ex. Ex. 1848, 52 . 

• Incisors with a longitudinal groove down their anterior surface. Molars rooted; tuberculated in the young, in the adult 

with the crowns plane. The auditory bullae are much developed, and project behind slightly beyond the plane of tho 

occipital bone ; the zygoma is slender and low. 

The thumb and great toe are quite rudimentary ; the former with a rounded nail, the latter with a short claw. 'I'he 

remaining four digits are nearly equal; the claws on the fore feet longer than behind. The soles and palms are sometillies 

naked, sometimes hairy posteriorly. The tail is as long as the body, and covered with short hair; thinly so in the young. 

The external cheek pouches open amply, the slit extending fro:ri:J. the angle of the mouth nearly to the scapula. The ears 

are small ; in some species the antitragus is developed as a small rounded projecting lobe. 

The skull of Perognathus agrees in many respects very closely with that of Dipodomys. 
Thus, there is the same elongated muzzle and its semi-tubular projection beyond the incisors ; 
a similar development of the temporal bone; the thread-like malar; a similar palate, incisive 
foramina, aperture in the side of the muzzle, grooved upper incisors, and their curvature and 
pressing outward oftheir walls, &c. There still remain important points of distinction, how
ever, by which the two may readily be distinguished. 

The skull is considerably depressed and flattened above; its greatest height more than two 
thirds its width; and its width between the temporal bones just half the length. The nasal 
bones are elongated; linear behind and in connexion with the upper edges of the processes from 
the intermaxillary, project beyond the incisors, as a short tube, open below. This tube, how
ever, is shorter and more open than in Dipodomys. The parietal bones are five-sided. The 
interparietal is also somewhat five-sided and much developed; much broader than long, and 
largely in contact anteriorly with the parietals, but embraced laterally by narrow branches from 
the occipital, which pass forward and connect by an acute point with the parietals. In Dipo
domys this interparietal is very small, narrow, and longitudinal, in contact with a very small 
portion of the parietal, which is more or less three-sided. 

The temporal bone, though highly developed, is smaller than in Dipodomys. While it enters 
largely into the occipital surface (which is quite plane) it is confined to the sides of the occiput, 
the occipital having more prominence than in Dipodomys, and coming into the plane 
of tbe back of the head. The mastoid portion is less developed in front, the meatus auditorius 
being tubular anteriorly, with a projecting rim, instead of being a mere hole in the middle of 
a bone, without any raised margin. The petrous bones come far forward, but scarcely overlap 
the sphenoid and abut as in Dipodomys. The linear opening between the petrous bone and the 
base occipital in Dipodomys is closed. 

The upper face of the zygomatic process of the maxillary is not produced backward as a thin 
pla!e over the orbital cavity, but is much as in ordinary rodents. There is no ante-orbital 
foramen in the base of the zygomatic process or a little anterior to it; this being, as in 
Dipodomys, replaced by a large rounded aperature in the side wall of the snout, opening 
directly into the nasal cavity. 

The lower jaw is shaped much like that of Dipodomys, with a similar outward twist of the 
upper end of the postero-inferior angle. The coronoid process is also outside of the plane of 
the condyloid. The tubercle indicating the posterior extremity of the incisor, instead of 
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appearing between the condyloid process and the lower angle, makes its appearance quite 
prominently outside of the bottom of the notch separating the condyloid and ·coronoid 
processes. 

The molars are all rooted throughout life. Each one, as far as can be judged, has four 
roots ; at least this is the case with the second and third. The molars are slightly convergent 
anteriorly, their inner lines being straight. In the unworn teeth the crowns are uniformly 
studded with distinct regular tubercles. In the upper jaw the first molar has four such 
tubercles, one anterior, one posterior, and one on each side. The second and third molars have 
two series of tubercles, exactly transverse to the crown; each series consisting of three tubercles 
of nearly equal size, separated by a transverse valley. A similar arrangement may be seen in 
the last molar, but in consequence of its diminished size the tubercles become indistinct. rrhe 
sa:rrie conditions prevail in the lower jaw, except that the four tubercles of the anterior molar 
are arranged two anterior and two posterior, and the outer tubercles of the rest are rather low; 
indeed, not more than four can distinctly be discerned in the posterior molar. The last . molars 
of both jaws are less than the second and third, which are nearly equal. The first molar is 
larger than the fourth; in the upper jaw it is nearly equal to the second ; in the lower it is 
decidedly less. · 

The worn teeth) however, present entirely a different appearance, resembling more closely 
those of Dipodomys. The tubercles are ground off, leaving two parallel narrow islands of 
dentine enclosed by enamel, the centre of the tooth being thus traversed transversely by 
enamel, which is obscurely divided into two lines by a faintehannel, the bottom of the trans
verse valley between the tubercles alre.ady mentioned. Still further wearing would remove this 
partition, throwing the whole dentine into a single island ; of this condition, however, I have 
not seen specimens. The deciduous premolars do not differ materially. 

In the following table I have endeavored to show the points in which Perognathus and Dipo
dornys differ from each other, as well as from most other genera of Rodents. 

Dipodwnys. P erognaihus. 

1. Height of skulL------"--------- One-half the width.---- - -c------------ Two-thirds the width. 
2. Width of skull _________________ Two-thirds the length.c .•• c. __________ c. One-half the length. 

3. Parietal bone •••• ---- •• ___ •••••• Subtriangular ••••••••.••• _ ~ ••.•• _. _ •• _ _ Subpentangular. 

4. Interparietal • ~. _ •••••••• _... •• Small; elongated longitudinally ••••• __ •• Larger; elongated transversely. 

5. Occipital bone •• __ •• _ ••• _..... . . Not entering into the plane of the occiput. Forming part of the plane of occiput. 

6. Occiput--------------------·-· Deeply emargimited behind ••••••••••••• Nearly plane. 

7. Pit between last lower molar and 

coronoid process.-_ ••• _ ••• ___ _ Present -- •• --- _ •••• -- .•••.. -- ··-···-- Absent. 

8. Molars ••• _ •••••••••• ____ • _.. •• Rootless; transverse ridges continuous-~- Rooted; transverse ridges tuberculated. 

9. TaiL •• _ ••••••••• ____ ••••••••• _ Very long -- •••• _. __ •• - •• -·-· -- •• • • • • • Moderate. 

10. Under surface of soles to the to~s- Densely hairy •••• -----·-··---------··· Naked or sparsely hairy. 

There appear to be two q,uite distinct groups in this genus, one having the original 
P. fasciatus for its type, the other probably including the Oricetodipus parvus of Peale. Th(ly 
may be characterized as follows: 

Perognathus.---:-Ears rather large; a distinct sub-orbicular lobe to the antitragus. . Soles 
naked from the heel. Tail quite densely hairy, sometimes tufted at the tip. 

53 L 
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Oricetodipus.-Smaller. Ears small, without any lobe to the antitragus. Soles covered 
with short hairs on the posterior half. Tail rather scantily haired ; not tufted at tip. 

The species may be arranged under these divisions as follows: 

PEROGN.A.THUS. 

A. Tail crested above at the end. 

1. Sides without a lateral fulvous stripe. Size that of Hesperomys leucopus.. ...... penic:illatus. 

B. Tail simple. Sides with afulvous stripe. 

2. Larger than H. leucopus. Ears large. Above, sandy yellow. Outside of fore 
legs and upper surface of feet white .•. ; ................................................... .. 

S. Size of H. leucopus, or less. Ears small. Hairs very rigid. Above, mixed 
cinnamon and black. Outside of both fore and hind legs, with the upper 
surfaces of the feet, white ..................................................................... . 

4. Rather smaller than the preceding. Ears small. Above, cinnamon and 
black. I~ateral stripe indistinct ; outside of both fore and hind legs like the 
back ....... ; ...... ''''"' ............ '''''" ............................................................ . 

0RIOETODIPUS. 

5. Tail not longer, if as long, as the head and body. Hind foot about one-fourth 
as longas head and body .. : .................................................................... . 

6. Tail longer than the head and body. Hind foot more than one-third as long 
as head and body ............................................................................... .. 

fasciat~ts. 

hispidus. 

monticola. 

jlavus. 

parvus. 

The species of Perognathus have thus far been found from the lower Rio Grande of Texas to 
Fort Union, Neb., and westward to the Pacific ocean. 

PEROGNATHUS PENICILLATUS, Woodhouse. 

P~rognathu:; peni<:illatus, WoonrrousE, Pr . .A.. N. Sc. Phila. VI, Dec. 1852, 200.-!B. In Sitgreaves' Expl. Zuiii & 

Colorado, 1853, 49 ; plate iii, mammals. 

Aun. & BAOH. N. Am. Quad. III, 1854, 298. 

SP. Crr.-Larger than Hesperomys leucopus. Ears rather large; antitragus lobed. Tail longer than the body; upper side 

with a penicillated crest at the extremity. Feet large; soles naked. Color above yellowish brown. Under parts of body, 

hind feet, and entire fore legs to shoulder, white. Tail brown, whitish beneath to within an inch of the end; no fulvous 
lines on the sides. 

This species is among the largest of the genus, and in many of its characters approaches 
closely to Dipodomys. It is about the size of Hesperomys leucopus, or larger. The head is 
broad, depressed, and acute. The muzzle is not cleft beneath, and is densely hairy everywhere, 
except on the septum and inner margin of the nostrils. The openings of the external cheek 
pouches are shorter than in P. fascicttus. The whiskers are very long, some of them reaching 
to the middle of the body. The ears are large for the genus, tnin, and sparsely coated with 
hair ; larger and less hairy than in P. fasciatus. The antitragus is very distinct as a small 
rounded lobe. The opening of the ear is covered by a tuft of stiff bristly hairs. The fur is 
remarkably coarse and stiff, without any short wool or fur mixed with the longer hairs. The 
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tail is considerably longer tha:n the body, thick at base and tapering gently to the tip ; it is 
everywhere covered densely with stiff appressed hairs ; those on the upper side commencing to 
elongate at about the middle, and soon attain a length of half an inch, standing up obliquely, 
like a crest, towards the end of the tail, which is terminated by a condensed brush. The feet 
are rather large; the nail on the rudimentary thumb very small; the third claw longest; the 
first a little shorter ; the second reaching to the middle of the_ third; the fifth to the middle of 
the second ; the claws of the hand are considerably larger than on the foot. The short first tqe 
reaches to the base of the second toe ; the third toe is longest ; the second and fourth equal and 
a little shorter; the end of the fifth claw extends as far as the antepenultimate joint ot the 
fourth toe. The "soles are entirely naked from the heel, with a few scattered hairs along the 
sides, and covered with a pavement of depressed scale-like tubercles. 

The upper parts gen~rally are of a dull light yellowish brown or tawney, lined with dark brown, 
paler on the sides. The hairs have a lustrous tint of fresh cut lead for about two-thirds from 
the base, becoming a little darker outwards; they then assume the dull yellowish brown as 
described, and a considerable number are finally tipped with dark brown. Beneath, and on the 
lower part of the sides, the entire fore leg and the hind foot are dirty white. The line of sepa,.. 
ration on the sides passes nearly straight along the sides from the cheeks. The ears are dusky, 
without an appreciably lighter margin. The tail is dull white below, to within about half an 
inch of the end of the vertebrre; from which point, with the entire upper side to the tip, it is 
dark hair-brown. 

This species is readily distinguished from P. monticola by its larger size ; larger and more 
naked ears ; much longer and penicillated tail ; larger feet ; shorter pouch openings ; lighter 
color, and the color of the back not dipping down on the arm at all, instead of extending in a 
lighter shade to the wrist. It is without the yellow lateral stripe of P. fasciatus. It is not im
probable that the specimen caught on King's River, California, by Dr. Heermann, and referred
by me toP. parvus, of Peale, may prove to be a very young specimen of this species, as they 
agree in the large feet, &c. Perognathus jlavus is distinguished by the brighter color, shorter 
feet and tail, which is not penicillated, and other characters. 

The preceding description was taken from Dr. Woodhouse's specimen. Since then several 
specimens collected on the Colorado have been received, all agreeing remarkably in characters 
with the first mentioned. The colors of the under parts are better defined, however, the white 

. of the cheeks extending a short distance below the eye, and involving the entire side and 
extreme tip of the muzzle. The extreme tip of the tail all round is plumbeous. 

2676 

1332 

1333 

1349 

List of specimens. 

Measurements. 
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San Francisco Mts., 1851. •••••• Capt. L. Sitgreaves ....... Mounted ..•••• 92 .... 4.12~4.505.08 .40 .96 .13 .12 .30 Dr. s. W. Wood-

N. M. house. 

Colorado river, Cal ... Feb.22, 1855 Maj. W. H. Emory... 5 Skin ................. 3.45 3.00 3.62 •• •• .91 ............ A. Schott ....... . 

NearFortYuma,Cal. ................. , .. do ............ 3 .... do ............ 
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1

3.654.15 .3Y .95 ......... 30 ...... do .......... . 
Coloradodesert,Cal ........ .-............. do ............... Inalc .... 50 .901.002.593.15 ..... 34 .75 .................. do ......... . 
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PEROGNATHUS FASCIATUS, Pr. Max. 

Perognathus fasciatus, PR. MAx, Nova Acta C. L. C. Acad. XIX, I, 1839, 369; tab. xxxi~.-Iu. Reise innere Nord-

Amerika, I, 1839, 449. 

WAGNER, Wiegmann's Archiv, 1841, u, 45.-Ia. Suppl. Schreb. III, 1843, 612. 

LECONTF., Pr. A. N Sc. Phil. 1853, 224. 

Aun. and BACI!. N. Am. Quad., III, 1854; 341. 

l:lt•. Cu.-Considerably larger than the house mouse. Tail as long as the body without the head. Antitragus conspicu

ously lobed. Soles naked. Above reddish yellow, closely lined with black; fore legs all round, feet, and under parts 

white; a pale reddish yellow immaculate band on each side. 

This animal is perhaps the largest of the genus, and if all the specimens referred to it are of 
the same species, has a very extensive range. The specimen before me (1061) is about the size 
of Tamias quadrivittatus; or about as long as the larger meadow mice, (Arvicola,) but more 
slender. The cheek pouch-openings are large, reaching further back than the lower jaw. The 
ears are larger than usual in Perognafhtls, projecting prominently ; the antitragus exhibits a 
conspicuous narrow elongated lobe. The concavity of the ear is thinly haired, the outside is 
more densely coated. 
· The thumb is short but distinct, armed with a flat nail. The fore claws are a little longer 
than the hinder ones. The hind feet are moderately long ; the soles naked along the central 
line from the heel. The tail is about as long as the body, exclusive of the head. It is thickly 
coated with rather long, stiff hairs, concealing the annuli-; the terminal hairs but little longer; 
the hairs on the upper surface of the terminal half, however, are rather longest, especially over 
the joints: 

The hair is everywhere stiff, harsh, and lus_trous, not very close set, and much like :fine spun 
glass; there is no under fur whatever. 

The back and upper parts of the sides are of a light yellowish sandy, :finely and uniformly 
lined with dark brown or black; the individual hairs are of the color of recently cut lead for 
the basal three-fifths, then pa.le reddish yellow, and narrowly tipped with black. The under 
parts and inside of the limbs, including the whole fore legs, the feet, and the sides of the 
muzzle, are white; on each side of the belly a broad distinct stripe of pale reddish yellow, 
commencing a little before the eye on the side of the upper jaw, and, passing across the shoulder, 
extends as far as the heel on the outer or anterior face of the hind leg, the exterior face of which 
is otherwise, colored like the back. The region immediately around the eye is reddish yellow; 
separated in a measure from the yellow of the lower part of the cheeks by hairs largely tipped 
with black. There is no plumbeous at the bases of the hairs on the belly, or in the yellowish 
lateral stripe. The tail is white, with the exception of an indistinct dusky stripe on the face. 

Although the locality of this specimen is widely remote from that described by Prince 
Maximilian, (Chihuahua city, and the mouth of the Yellowstone,) I am unable to detect any 
differences in any respect. His is smaller, but the skull and teeth figured evidently belong 
to quite a young animal, as the tubercles of the molars are not yet ground off, which takes place 
in quite early life. 

No mention is made of the lobe of the antitragus, but this. might readily be overlooked; the 
naked soles are distinctly indicated in the diagnosis of the genus. 

A skin in the collection of the Philadelphia Academy, collected at Fort Riley, Kansas, by 
Dr. Hammond, agrees very well with this specimen, and with the description of Maximilian. 
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Ill this the lobed antitragus is very distinct; the soles naked. The hind legs, perhaps, have less 
of the dorsal color on their exterior. The size appears considerably larger, but the specimen 
was probably somewhat over stuffed. 

List of specimens. 

Measurements. 

Catalogue Locality. Whence obtained. Nature of spe- Nose to end of- Length of-
number. , cimen. Ear,from 

Tail. Verteb. Fore ft. Hind ft. 
notch. 

1061 Chihuahua citY·-----\ John Potts .. ------ Skin .. __ ••• _--_" 4.50 3.87 .45 1. 02 .40 

PEROGNATHUS HISPIDUS, Baird. 

SP. Crr.-Ears small, not projecting beyond the fur ; antitragus with a distinct lobe. Soles naked. Hair very stiff and 
coarse. Tail as long as head (and body?). Above mixed cinnamon and black; sides with a fulvous stripe ; beneath whit~. 
Entire fore and hind legs white. 

This species is strongly marked even in the genus Perognathus. by the very thick, coarse, 
stiff and bristly hair covering the whole of the body and limbs, and longer than usual. The 
ears are small, and do not project beyond the fur; the antitragus is distinctly lobed, The feet 
are very stout and broad, the soles naked from the heeL The tail is broken in one specimen, 
(577,) in another it is as long as the :O,ead and body. It ia covered with rather long stiff hairs 
lying flat to the bone, and mostly concealing the whorls; those on the upper surface rather longer. 

The upper parts are of a mixed cinnamon and black. The entire surface of the fore and 
hind legs all round with the under parts white; a fulvous band along the sides running out on 
the hind legs. The belly hairs are white to their roots. 

Another specimen, (576,) probably of the same species, has been so discolored by long 
immersion in alcohol, as to render its tints unappreciable. It agrees, however, in _general 
characters with No. 577. 

This species is smaller than P. Jasciatus, and differs in the longer and much stiffer hair, 
smaller ears, the light colored thighs, and the darker color. It has not the pencilled tail of 
P. penicillatus j con pared with P. monticola, it is larger, with stouter feet, and the outsides of 
the arm and thighs are white, instead of being colored like the back. The belly hairs 'are 
white to the roots, instead of being plumbeous at the base. 

The penis of the male of this species is armed with a spiculuiJJ. of bone half an inch long, 
perfectly straight and tapering to the end, where it is expanded, and the head is divided by a 

deep furrow. 
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List of specimens. 
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~6961 Q Charco Escondido, Mexico, I { 18531 Lt. D. N. Couch .... 1 Skin. ~ 

- - - - --- - - - -
577' .... .... .. ~·r8412.30+ .... .... .85 .... .57 .26 } .......... 

(24lcagucsW. of Matamoras) 1 "I T'YY"+ .42 .84 .... .... .37 

16951 (S . . I I ~ ... . ........ j3.25j3.62 .36 .92 1.10 .57 .25 } Dr. Ber-576' Matamoras, Mexwo ........ .. ............ do .... .. ...... j" do .. 
landier . .6711.00 1.3313.5013.60 3.80 .45 .92 .... .... . 37 

I I 

I The second line of measurements contains such as were made before the animal was skinned. Width of haad, . 75; length of cheek pouches, 
.EO; fore claw, .17; hind claw, .11; lengt~ of opening of check pouches, .55 ; depth of do., .67. 

The second line of measurements contains such as were made before the animal was skinned. Width of head, , 75; length of cheek pouches, 
,80; fore claw, .17; hind claw, .11. · 

PEROGNATHUS MONTICOLA, Baird. 

Sr. Cn.-Antitragus lobed; soles naked. About as large as the domestic mouse. Tail rather shorter than the head and 
body, fully coated with hair. Hind feet rather short. Color above mixed· cinnamon and dusky ; flanks scarcely clearer, 
beneath white ; tail colored to conespond with these regions. Hairs below as ·well as above, pluml:!eous at base, those above 
exhibiting this color for nearly two-thirds their length. Outside of fore leg dusky to the wrist. 

The S!>ecimen of this species, collected by Dr. Suckley, is about the size of a common mouse 
Mus musculus, to which it bears no inconsiderable resemblance, though readily distinguished 
by the grooved incisors, external cheek pouches, and small ears. The snout is acute and entirely' 
hairy, except the septum and the inner margin of the nostrils. The whiskers are longer than 
the head, and principally white, though the longest . are black at the base. The ears are 
moderate, not much larger than the orbit, subtriangular; the exterior face naked except on 
the posterior half; the margins and inner surfaces coated with short stiff hairs. The tail is 
about as long as the body, everywhere densely hairy without showing the murine scaly rings; 
there i~ a slight elongation of the hairs towards the tip. The claws of the fifth or outer fingers 
and toe reach to the bases of those of the fourth, respectively) next them. 

The upper parts of body and sides with the outside of the arm and leg are of a mixed 
cinnamon and black, the individual hairs being clear plumbeous for nearly the basal two-thirds, 
then cinnamon with a slight tip of black; the belly is dull whitish, the boundary between the 
two constituted by a tint of clear whitish cinnamon. There is a considerable mixture of black 
hairs on the cheek and top of the head; though the orbital region and lower part of the cheeks 
are yellowish brown. The inner surface and margin of the ears are cinnamon ; the hairy 
portion of the exterior with the inflexed portion dusky; the lighter margin showing very 
distinctly behind this. The feet are dull whitish, the lower part of the legs suffused with 
cinnamon. The upper part of the tail is like the back, the lower like the belly, and the sides 
have the t;ame cinnamon tint of the flanks. 
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Skin mounted, from alcohol. 

Measurement. 

Nose to eye _____________________________ ~ _______ _ 

ear-------------- "·----------------------
occiput __________________________________ " 

roo·t of tail _____________________________ _ 

Tail, from root to end of vertebrre, (tip broken). ____ _ 
Ears, height posteriorly ___________________________ _ 

internally above notch-----------------
width ____________________________ . _________ _ 

Arm, longest claw ___ ~- __________________________ _ 

Leg, hind foot from heel to end of claws ____________ _ 
longest claw---- ________ ---- ________________ _ 

Skull, length __________________ --" ______________ _ 

width _____________ ---- ___ ----- ______ ---• __ _ 

Inches. 

• 46 

• 92 

1. 08 

3.00 

2.67+ 
• 25 

• 25 

• 21 

.14 

.80 

. 12 

.98 

• 50 
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I unhesitatingly referred this animal to the Perognathus fa8ciatus of Maximilian, until 
the reception and examination of specimens more nearly allied to the latter. On a careful 
comparison, however, I find that the differences are sufficient to warrant a specific separation. 
The ears are much smaller-scarcely halfthe size-although distinctly lobed; the feet and tail 
perhaps longer in proportion. The upper parts are much darker; the sides lack the conspicuous 
pale stripe. The belly hairs are plumbeous at the base, instead of pure white; and the dark colors 
of the back extend on the outside of the fore leg to the wrist, instead of being pure white. 

The skull, though about the size of that figured by Maximilian, is much more mature, the 
tubercles having disappeared entirely. 

List of specimens .. 

Catal'gue Correspondi' g Sex and Locality. When Whence obtained. Nature of spe- Collected by-
number. No. of skull. age. collected. cimen. . 

451 1585 Q West of Rocky Moun- 1853. Governor I. I. Mounted. Dr. Geo. Buckley. 

tains, St. Mary's.? Stevens. 

PEROGNATHUS FLAVUS, Baird. 

Perognathus jlavus, BAIRD, Pr. A. N. Sc. Phila. VII, April, 1855, 332. 

SP; CR.-Considerably less than the common mouse. Tail equal to or less than the head and body, scarcely different ill 
color above and below. Hind feet short. Above, yellowish buff, with dusky tips to some of the hairs; clearer on the sides; 

Beneath, snowy white to the roots of the hairs. Fore leg white to the shoulders. Hairs on. the back plumbeous only on their 

basal half. 

This species is almost as diminutive as the P. parvus of Peale, although different in color 
and proportions. The ears are moderately large; the third claw of the hand longest; the 
fourth scarcely shorter ; the second reaching to the middle of the third ; the fifth extending 
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beyond the base of the fourth. The central three toes are nearly equal, the middle one longest; 
the fifth extending a little beyond the last articulation of the fourth toe. A few scattered hairs 
on the under side of the metatarsus. The tail is_ rather shorter than the body, sparsely coated 
with short hairs. 

The prevailing color of the back and upper part of the sides is a yellowish buff, darkest on 
the back, and with the hairs finely tipped with brownish, clouding the buff; clear pale buff 
along the :flanks. On the dorsal region the hairs are plumbeous at their basal half, and buff 
for the remainder, except on the dusky tip. Towards the sides, however, the huff extends 
towards the base of the hairs; reaching this on the line of junction of the belly. The hairs of 
the under parts are snowy white to the roots ; the tail paler beneath. Fore leg entirely white. 

This species is smaller than P. monticola ; the tail is shorter and less hairy ; the muzzle is 
shorter. The color above is lighter and less varied, and the lead-colored bases to the hairs less 
extensive, there being none on the sides and beneath. The qolor is paler than that of P. 
parvus; the size larger, the tail and feet shorter, &c. 

The acquisition of several specimens in alcohol enables me to give the characters of this 
species, in respect to its external form, with greater precision than as based on the dried speci
mens. The head is rather broad and blunt, apparently shorter than in the domestic mouse. 
The eyes are rather minute, situated nearer the ear than the eye. The external ear is low, 
rounded oblong, its longest diameter in a line with the axis of the head. There is no lobe· 
whatever on the antitragus, as in P. penicillatus. The ear is sparsely coated with hairs on 
both surfaces, most scattered on the concavity. The muzzle is coated with coarse stiff hairs to 
the very extremity all round; the septum and region immediately around the nostrils being 
alone naked; these hairs on the sides and lower part of the muzzle are long, and spring out 
like short fine whiskers. These are long and black, and situated in five rows. The cheek 
pouches are readily capable of eversion, their lining coated with short white hairs. The fore 
claws are rather the longer, the thumb short, though perfectly distinct, and armed with a :flat 
nail. The soles are paved from the heel, but are rather thickly studded with short white hairs 
to near the end of the · metatarsi. The :first toe is very short and set far back; its . claw only 
reaching to the base of the second toe ; the central three toes are longest, the middle one exceed
ing the others; the fifth toe is situated posterior to these, and its claw reaches the penultimate 
articulation of the fourth. The tail is formed as in the mice, cylindrical, tapering to a rather 
blunt tip; it is covered with whorls of fine scafes, with short hairs springing between them, 
but not obscuring the whorls ; there is a short pencil of stiff hairs at the end. The tail, with 
the hairs, is about equal to the head and body in length, orbarely less. 

A specimen (2615) from the Upper Missouri is rather larger, and the prevailing colors above 
appear more slaty; the lower part of the sides yellow, or rather yellowish orange. This, how
ever, is probably of not much importance, as there is a similar difference in specimens caught 
on the Mexican boundary line. 
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2615
1 

........ Between Milk & Maria Sep. 4, 1853! Gov. I. I. Stevens ........ In ale ... ~~ .95
1

2.2.5;;.15 ~~ == Dr. G~Suckley .. 
rivers, Neb. I ' I 

2614 ........ Ree Fork, Neb ......... Sep.24, 1856l Lieut. F. T. Bryan . .. ?52 ... do ...... 45 .80 .9512.40
1
2 .20 .30 .66 .... .... W. S. Wood ... . 

1931( .... o Repubhcan Fork, Neb .. Sep.27,1856j ........ do ........... 363 ... do ..... . 40 .70 .8H.821.90 .28 .60 .......... .. .. do ....... . 
4391304 .. .. Grand White R., near 1853.. . .. .. Capt. E. G. Beckwith. 6 Mounted. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ... . • .. Mr. Krcutzfeldt. . 

440111~05 .. .. Lit. Salt Lake, Utah. 
Rocky Mts., 38th par ... 1853 .............. do ................... do ....... .... . . .. ...... . .. ............... ........ do ........ . 

270' 1665 .. .. Cimarron Riv., (Sand 1853 ...... . John Potts .............. . Skin ..... 42 ..... 832.172.00 ..... 60 .83 .25 ............... . 

Cr.,) N. M. \ 
1043• ...... .. SanAntoniotoEIPaso, 1854 ...... . Maj. W. H. Emory ....... Alcohol ... 45 .7~ .94

1
2 .20

1
2 .20 .30 .60 ........ Dr. Kennerly ... 

Texas. . 
1041 ........ EI:

0
a::r:LosNogales, 1855 ............... do .. .... .... ...... .. . do ..... . 38 .70 .85

1

2.0011.80 .35 .. 63 .............. do ....... . 

148!1130 .... E l Paso .. .............. 1851. ...... Col. J . D . Graham ........ Skin ................ 2.0012.04 .25 .62 .. ...... J. H. Clark .... . 
2623

1 

........ Chihuhuatrip ......... . ; ........... Dr.T.H.Webb .......... Inalc ..... 40 .68 .85
1
1.85j1.60 .22 .58 ...................... .. 

2613 ........ Matamoras ........................ Lieut. D. N. Couch ......... do ...... 45 .80 .9512 .15i2.40 .35 .63 ........ Dr. Berlandier .. 

1 Longest fore claw .11 ; longest hind claw 08. 

PEROGNATHUS PARVUS. 

Cricetodipus parvus, PEALE, Mamm. and Birds U.S. Ex. Ex. 1848, 53. 
Perognathus parvus, LECONTE, Pr. A. N. Sc. Phila. VI, Jan. 1853, 225. (His specimen may have belonged to P.j!avus.) 
Perognathus ( Cricetodipus) parvus, Aun. & BAcH., N. Am. Quad. III, 1854, 328. 

SP. CR.-Smallest known species of American rodent? Above, buff, mixed with dusky; beneath, white; entire fore leg 
white. Tail rather longer than the body. Hind foot from heel nearly as long as the head. 

The single specimen collected of this species is not quite mature or perfect enough to admit 
of a satisfactory description. It exhibits, h'Owever, decided marks of difference from the other 
species examined, especially in the longer tail and hind feet, both of which exceed those of 
P. jlavus. The auricle is without the lobe of the antitragus, and the sole is covered with scat
tered hairs, as in the latter species. 

54 L 



4~6 U. S. P. R. R. EXP . .AND SURVEYS-ZOOLOGY-GENERAL REPORT. 

Measurements. 

Inches. 

Nose to occiput---------------------------------- . 75 

to eye--------------------------------- - ---- .33 
to ear--- _________________ ---_---- ___________________ _ 

to root of tail ___________ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1. 83 

Tail, from root to end of vertebrre, (broken) _____ •. _ _ _ 2. 25 
from root to end of hairs ________ - ______ -- _____________ _ 

Ears, height posteriorly _____ • _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . 23 

height internally above notch. _______ .________ . 20 

Arm, longest claw-------------------------------- .12 

Leg, hind foot from heel to end of claw------------- . 70 
longest claw ___________ .- __ .- _-- - _____ -- ----- . 11 

Skull, length _ _ _ _ _________ - _________ • ____ ---. _- _ . 80 

List of specimens. 

Catalogue Correspond' g Locality. Whence obtained. Original Nature of Collected by-
number. No. of skull. number. specime;n. 

474 1603 King's river, CaL Lt. R. S. Williamson, U. S. A. 6 Mounted_ Dr. A. L. Heermann. 



FAMILY. 

MURIDAE. 
Incisors{-; molars! ! to: ~'usually~ :, rooted or rootless. A conspicuous opening in the zygomatic process of the 

upper jaw, which is generally a vertical slit widened above, but sometimes a rounded aperture, as in Dipodinae. 'l'he coronoid 

and condyloid processes and descending ramus distinct and well developed, situated nearly in the same plane ; the latter 

more or less twisted. Tibia and fibula united below. 

The Muridae, as above defined, are spread widely over the globe, and embrace more species 
than any other family of the Rodentia. None are of very large size, Fiber, among the largest, 
while the smallest quadrupeds known, next to the Shrews, are found here. Many of the species 
are cosmopolite, and accompany man in his migrations, and are capable of existing under almost 
the same extremes of climate and external conditions. 

Exclusive of the Dipodinae, which are somewhat aberrant, and may possibly be differently 
placed with propriety, or even erected into a distinct family, the Muridae constitute a very 
natural group. Even the Dipodinae, however, agree in most essential points, a principal differ
ence being in the large and rounded opening in the zygomatic process of the upper jaw. This, 
in all the others, consists of a narrow vertical fissure anterior to the corner of the frontal bone, 
widening above, and bounded externally by the zygomatic branch of the upper maxillary, 
which, instead of standing out more or less horizontally, is bent up, so that its anterior edge, 
at least, is almost in a vertical plane, and parallel with its fellow on the opposite side. In fact 
the zygomatic process is divided into three parts, one articulating behind with the malar bone, 
another completing the enclosure of the foramen just described, and a third articulating with 
the ante-orbital process o{ the frontal. The inferior narrow part of the ante-orbital foramen 
serves for the passage of the infra-orbital nerve ; the wider upper portion, the outlet of which 
is directed upwards, accommodates a portion of the masseter muscle. The suture of the malar 
bone, with the zygomatic process of the upper maxillary, is distinctly visible ; the bone itself 
does not extend to the frontal bone, although in some Dipodinae it reaches the lachrymal. 

The three families into which the Muridae are divided, Dipodinae, Murinae, and Arvicolinae, 
have each their representatives in North America; their characters may be presented, briefly, 
as follows: 

DrPODINAE.-Molars unequal, generally rooted. Ante-orbital foramen very large; rounded or 
oval ; bounded externally in part by the malar. Hind legs greatly elongated. 

MURINAE.-Molars rooted, unequal. Ante-orbital foramen a narrow slit expanding above, not 
bounded externally by the malar. Hind legs moderate. 

ARVICOLINAE.-Molars rootless, very rarely with short roots; ante-orbital foramen as in the 
preceding. Hind legs short. 

To these it will probably be necessary to add a fourth, to accommodate certain European 
genera, some of them of comparatively recent discovery, as Ommatostergus, Spalax, and Ohto
noergus, which may be characterized as follows: 

SPALACINAE.-Fore feet with five toes ; the thumb 
Soles covered by stiff long hairs directed outwards. 

short, but distinct, with a distinct nail. 
Hind legs scarcely longer than the fore 
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ones, with :five toes. Tail not prominent, or wanting. External ear wanting. Incisors broad 
and flat with the incisive edge rectilineal. 

Of this remarkable group there are no species found as yet in America. It is distinguished 
from the Murinae and Arvicolinae by the distinct thumb, instead of this being a mere rudiment ; 
the hind legs as short as the front ones, instead of being from one and a half to twtce as long; in 
having the tail either wanting, or not projecting beyond the fur, instead of being decidedly 
longer; in having no external ear, and in having the anterior face of the incisors plane, with 
a straight cutting edge, instead of having it more or less rounded with a convex or curved 
cutting edge.I 

SuB-PAMILY DIPODINAE. 

The characters of this sub-family, as given by Wagner, are found in the greatly elongated hind legs, fitted for taking long 

leaps; the abbreviated fore legs, the long hairy tail and the large infra-orbital foramen. Additional features may, however, 

readily be derived from the conditions of the skull, teeth, and other points of structure. 

The incisors are considerably compressed laterally. The molars of opposite sides in eachjaw 
are widely separated. Palatine portions of the intermaxillary, maxillary and palatine bones 
pretty much on the same plane. Incisive foramina and orbit large. Ante-orbital foramen very 
large, oval, as wide (or wider) below as above. The arch forming its outer border is not com
posed solely by the union of the upper and lower processes of the superior maxillary, as in the 
other divisions ; but the malar is extended along the postero-external edge of the maxillary arch 
to the anterior corner of the orbit, where it is joined to the lachrymal. The zygomatic arches 
are long and slender, dipping below the level of the palate. 

Not possessing any specimens of this family excepting species of Jaculus, I have been unable 
to define the general characteristics of the group more fully, especially as the two principal 
authors who have treated of the subject differ considerably in their views of its extent and 
features, and neither gave to it the limits which it now possesses. Thus, Wagner has included 
the genus Dipodomys, which belongs to an entirely different family. The genera of Dipodinae 
are, in fact, quite few; Dipus, or the Jerboa being the principal old world representative. The 
only North American genus is Jaculus, with a very limited number of species-perhaps but one. 

1For a very elaboratedisc ussion of this group, see Brandt, Beitrage zur Kenntniss der Saugethiere Russlands, 1855, 

pages 196-217. 



ROD.ENTIA.-J A.CULUS, 

J ACU.L US, Wagler. 

Jacullis, WAGLER, Syst. Amph. 1830, 30. 

Merion~, AUD. and BACH. II, 1851, 251. 
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Upper incisors grooved longitudinally on their anterior face. Molars !:!• the upper anterior one very small. Hand 

with four fingers and a rudimentary thumb; foot with five toes. Hind legs and tail very long, the latter thinly haired. 

It may be stated, among the generic characteristics of Jaculus, that the under surface of the 
hind foot from the heel is perfectly naked; smooth as fin as the :first tubercle, then granulated 
or paved. There is a distinct web at the bases of the toes. The antitragus is much deTeloped, 
so as to constitute a thickened rounded valve capable of closing the meatus. 

Further details of structure will be found under the head of J. hudsonius. 
The principal characteristics of the skull have already been given under the head of the sub

family. The cranium is full and large; the muzzle long, especially the nasal bones, which 
project considerably beyond the incisors. There is also a sharp crest along the junction of the 
intermaxillaries, separating the incisors at their bases. The infra-orbital nerve is provided 
with a distinct foramen, which opens from a canal formed by a plate of bone, which, starting 
as a ridge, running along the alveoli, widens anteriorly, and, bending over, cuts off this passage 
way from the great ante-orbital foraiJ?-en, which gives passage to the masseter muscle. The 
incisive foramina are very large, situated half in the maxillary, half in the intermaxillary 
bones, extending backwards as far as the second molars ; the septum dividing them much 
swollen anteriorly. The palatine bone has two foramina, situated just behind the palato
maxillary suture, both entirely in the palatine bone. The auditory bullae are quite small, and 
have their longer axis nearly transverse to the longitudinal axis of the skull, (much more so 
than in the rats.) The petrosal bone appears quite loosely implanted in the cranium. The 
zygomatic arch is very broad anteriorly, and perforated by a large foramen, as described. Its · 
lower edge is on a level with the crowns of the molars, even below the palate ; it becomes very 
thin in its horizontal portion. The malar bone is of great extent, reaching along the whole 
zygoma from the lachrymal bone anteriorly almost to the auditory bullae. The zygomatic 
process of the temporal bone is flattened and bent downwards so as to be nearly parallel to its 
fellow on the opposite side. The malar bone is attached along its lower edge. The posterior 
part of this process, forming the outer wall of the glenoid cavity, is distinctly notched. 

The anterior or first upper molar is very small, with a single root. The remaining three 
decrease rapidly in size from before backwards. The crowns in the specimen examined are 
broad and very much worn ; there is an exterior line of enamel, with three or four islands in 
each. The two anterior lower molars are very large and nearly of equal size; the third is 
small, about the. size of the last upper molar, and only half as long as those anterior to it. 
The lower molars are similar in proportions to the upper; the small anterior one wanting. 

The incisors are slender and much compressed ; colored dark orange. The upper ones have 
the outer half of the anterior face rabbetted down below the level of the inner half, with the 
corners rounded off; viewed laterally, therefore, the groove is very distinctly visible. 

The tibia and fibula are united ; there is a distinct ccecum, measuring in J. Zabradorius an 
inch and a half. In this species, also, the vertebral formula is: cervical, 7; dorsal and lumbar, 
19; sacral, 4 ; caudal, 29. The clavicle is quite large. 
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This genus is distinguished from Dipus, among other characters, by having five toes on the 
hind feet, (each with separate metatarsus?) instead of but three articulated to a single 
consolidated metatarsal bone. The tail in Dipus is densely hairy. The upper molars of Dipus 
are three instead of four. In Scirtetes the upper incisors are not grooved, and there are two 
or three metatarsal bones instead of five. 

JAOULUS HUDSONIUS . 

.Jumping ltlouse. 

Dipus hudsonius, ZIMMERMANN, Geographische Geschichte, II, 1780, 358, (b~sed on Pennant's long-legged mouse 
of Hudson's Bay.) 

BoDDAERT, Elenchus Animalium, T, 1784, 115, (from Zimm.) 

FISCHER, Synopsis, 1829, 340. 

Meriones hudsonius, AuD. & BACH. N. Am. Quad. II, 1851, 251; pl. lxxxv. 

Mus longipes, ("PALL.") ZIMMERMANN, Pennant's Arktische Zoologie, I, 1787, 131. 

Dipus canadensis, DAVIES, Linn. Trans. IV, 1798, 155. 

SHAW, Gen. Zool. Mamm. II, 1801, 192; pl. clxi. 

Gerbillus canadensis, DEsM. Mamm. II, 182 2, 321. 

HARLAN, F. Amer. 1825, 155. 

GRIFFITH, Cuv. V, 1827, 240. 

GODMA..'I, Am. N.H. II, 94. 

Dipus americanus, BARTON, Am. Phil. Trans. IV, 1799, 115; pl~tc.-IB. VI, 1809, 143. 

Jaculus americanus, WAGLER, Syst. der Amphibien, 1830, 23. 

Meriimes americanus, DEKAY, N.Y. Zool. I, 1842, 70 ; plate xxiv, fig . 2. 

Mus labradorius, Jos. SABINE, Zool. App. to Franklin's Narmtive, 1823, 661. 

Gerbillus labradorius, HARLAN, F. Am. 1825, 157. 

GoDMAN, Am. N. H. II, 97. 

Meriones labradorius, RICHARDSON, F. B. Am. I, 1829, 144; pl. vii. 

WAGNER, in Schreb. bang. IV; pl. ccxxvi, B, (from Rich.) 

DAwsoN, Ed. New Phil. Jour. N. S. III, 1856, 2. 

Jaculus labradorius, WAGNER, Suppl. Schreb. III, 1843, 294. 

KENNICOTT, l\'lamJl1als Illinois, Pat. Office Rep. Agricultural, for 1856, (1857), 95 ; pl. xi. 

Meriones microcephalus, HARLAN, Pr. Zool. Soc. London, VII, 1839, 1, (Philadelphia.) 

lrleriones acadicus, DAWSON, Ed. New Phil. Jour. N. S. III, 1856, 2; plate i. 

Labrador rat, PENNANT, Hist. Quad. 1781, No. 295.-IB. Arctic Zoology, I, 1782, 132. 

SP. Cu.-Above, light yellowish brown ; lined finely with black; entire sides yellowish rusty, sharply defined against 

the colors of the back and belly. Beneath, pure white; feet and unde: surface of tail, whitish. Body measuring 2. 75 to 

3. 50 inches ; tail, 4. 50 to 6. 00 inches ; hind feet, 1. 10 to 1. 30 inches. 

The head of this species is quite small in proportion to the body, which is thickest behind, in 
correspondence with the great development of the muscles of the hind legs. There is a very 
appreciable diminution in size from the rump to the head, without any constriction at the neck. 
The fur is coarse and stiff, owing to the development of bristly hairs among the softer fur ; it 
is rather long and pressed flat to the body. The naked muffie is entirely on the under surface 
of the snout, the hairs extending around the very tip of the nose to the anterior surface, 
where it is separated sharply from the naked portion by a furrow. It appears as if the hairy 
skin could be drawn downwards so as completely to cover the nostrils. The nostrils are lateral, 
and separated by a very wide septum, indented by two furrows. The upper lip is scarcely cleft 
as far as the base of the incisors, and the space between the notch and the nose is hairy entirely. 
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'rhe ears are moderately large, and differ from those of B esperomys in the existence of a well 
developed and thickened antitragus in the form of a circular thickened pad, naked on the inside, 
and capable of being applied against the meatus, so as to close it entirely as in the shrews. The 
tragus itself, also, is unusually prominent, and doubtless aids in closing the ear. The eyes are 
small, situated nearly midway between the nose and the ear. 

The feet and hands are all unusually large, the former especially so. The thumb is very rudi
mentary, covered by a broad truncated nail. The third and fourth fingers are longest. The 
hind feet are very long, exceeding the skull and the tibia. The first toe is small, and placed 
so far back that its claw only reaches the end of the metatarsal; the fifth claw reaches the 
penultimate articulation of the fourth toe. The second, third, and fourth toes are much the 
longest, the third slightly longest of all. The middle toes are as long as the hand, and half the 
distance from heel to end of metatarsals. The sole is entirely naked from the heel. There is a 
tubercle about midway between the heel and the end of the toes; one at the base of the first 
and the fifth, and another at the junction of the second and third, and third and fourth toes, 
making five in all. The four at the bases ofthe toes are small, conical, and not at all conspicu
ous. The sole to the first mentioned tubercle is quite smooth; beyond this it is covered by a 
pavement of granules, except on the toes, which are transversely scutellate. There is a decided 
palmation at the bases of the toes, especially between the third and fourth, where it extends to 
the penultimate articulation. 

The tail is very long, almost twice the body and head. It is cylindrical, or tapering gently 
to an attenuated tip ; it is covered with verticellate scales, with short hairs of equal length 
springing between the whorls and not concealing them at all. There is a very slight pencil at 
the end. (2593.) 

This species varies somewhat in its tints, although the pattern remains much the same. A 
well defined area-bounded by lines commencing at the nostrils and proceeding backwards 
immediately under the eye and meatus, and along the sides of the back, slightly divergent to the 
rump, and then converging to the root of the tail-is ofa light yellowish brown, much darkened 
by fine linings of black. Below this, on each side, and in strong contrast to it, is a broad 
stripe of nearly pure yellowish rusty, which. involves the entire cheeks from the angle of the 
mouth, the whole exterior of the limbs to the wrist and heel, as well as the buttocks. On the 
middle of the side this is nearly as wide as the dorsal stripe at the same place. The under 
parts are pure white to the roots of the hairs; the feet hoary gray. The tail is whitish beneath; 
dusky above. 

The colors vary in the lighter or darker tints of the sides, which sometimes have even an 
orange cast. Sometimes there is a development of black tips to hairs on the side, obscuring the 
colors, although the contrast to the back is always strongly marked. 

In the examination of a large number of specimens, I find a great difference in size as well as 
in the proportions of the tail. As a general rule, however, specimens from the Rocky Moun
tains and the Pacific coast are much larger than eastern ones. I can at present distinguish no 
other differences of importance; and although, if they are the same, it would form rather an 
exception to the usual law of geographical distribution of our small rodents, I am not willing 
to establish a species on this ground alone. 

I hardly think that the Meriones acadicus of Professor Dawson is distinct as a species, as I 
find among the specimens in the Smithsonian collection every gradation between types of his 
two supposed species, kindly lent by him for examination. The larger feet of the smaller 
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animal would be in strict accordance with the law of growth of mammals; As to the darker 
colors of his smaller animal, they resemble almost exactly one of our largest specimens, (536,) 
in which the fulvous of the sides is much obscured by black hairs. 

I find nothing in Dr. Harlan's description of Meriones microcephalus, which seems to indicate 
a species different from the common one. 

Differences in the size of the ear has been considered to indicate two species. It must be 
remembered, however, that a smaller specimen would naturally have a smaller ear; and I have 
not been able, in the extensive series before me, to realize any proportional differences in 
different specimens. 

The following detailed measurement of a specimen in alcohol, from Pennsylvania, will show 
the difference in size between it and a large skin collected in the Rocky Mountains by Captain 
Beckwith: 

Measurements. 

Nose to occiput .•••• _. ___ •• _ ••••••••..•••••••. 

eye .... _ ..... _ ..... _ .. _ .. __ ........ . 
ear ..... _____ ." __ ... ______________ ._. 

root of taiL __________________ .. ___ ... 

end of outstretched hind legs._ ... _____ • 

Tail, from root to end of verte brre • _ .. __ • __ .. _ .. 

hairs .. -----.-.--------

Ears, height posteriorlY··----------------------
anteriorly ..... _. _____ • _____ ... _. _. _, 

internally above skull _ ... _ .... _. __ 

width---------------------------

m, length of fore arm---------------------

fore foot to end of claws-------------"·-

longest claw---------------------------
Leg, tibia --- _- - ----- ____________________ • __ _ 

hind foot from heel to end of claw ________ _ 
longest claw ••••• ____ --- _______________ • 

Longest toe from end of metatarsi _______ • _____ _ 

538 1 • 536 2 • 587. 
Penn. Rocky Mts. W. T. 

. 96 1. 21 1. 00 

.44 . 42 .40 

.83 .96 • 75 

2.92 4.04 3.08 

4.08 ..................... 4.04 

4.75 4.83 5.04 

4.92 4. 96 5,16 

.42 . 38 .42 

.42 ---------- .40 

.42 ----- ----- . 56 

. 33 ---------- . 38 

. 60 ---------- • 83 

.42 . 50 . 56 

. 06 . 12 ................. ..,. 

. 96 ---------- 1. 00 

1.17 1. 33 + 1. 13 

. 08 .14 
--------~-

. 40 ---------- ----------

1 Specimen in alcohol. 2 Dry skin ; somewhat defective. 
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List of specimens. 

Measurement!!!. 

Locality. 

,Q "" "" ~ 0 0 

;; " ~ ~ "" "" When col- Whence and how ob- Nature of .. 0 0 Collected by-,; ~ "' ~ 
.... = = -= lected. tained. specimen. ·a 0 ~ ~ -9 "' "" 

.., 
" " <> = ~ 'if = "" 0 -~ s s s .s . ., 

" ~ s ~ ~ 

" " " " "" :§ :;; rg ~ ~ ~ ;; ~ ·= ~ ... -~ z z z z ... iil "" 

ol .., 
" "" g 
" " Ill ----- - - - - - -

Halifax, Nova Scotia ............... J. w. Dawson; loan. In alco ... 46 .801.032.755,05 .3911.20 .......................... .. 

.......... do ...................... ; .... , ...... do .............. Mounied ............. 3.755.50 .451.25 ....... '""'"~""""" 
0 ...... do .... ...................... ....... ,do .................. do ................ . .......................................... . 

.... .. ,.,,do ...................... ,; ........ .. do .................. do ................ 2.3! 4.12 .381.16 .......................... .. 

.... Middleboro', Mass ..... , ........... . J. W. P.Jenks ....... In alco ... 42 .751.002.905._20 .... 1:18 ........ '""""~""'""' 

..... _ ..... do ...................... ...... ...... do ................. do .... ;45 .901.022.964.95 .371.20 .............. .. .......... .. 

.... ; ..... do .. .. .............. . ...... ... ...... do ......... ; ........ do ..... 42 .80 .972.754.53 .451.18 ..... : .. ........ .. ........ .. 

.... , ,,.,,do ...................... ........ .... do .................. do ..... 40 .80 -.932,955.30 ................................... . 

.......... do .................................. do .................. do .... .43 .831.002.744.80 .301.15 .......................... .. 

.... .. .. .. do ................ July 13, 1855 ...... do .............. Skin.; ............... 2.8: ........ 1.13 .................. "" .... .. 
,; .. Burlington, Vermont ............... Prof. Thompson ..... In alco .. ,45 .90 1.003.3! 5.35 .401.18 ~"' ........... ............ .. 
... , Wethersfield, Conn ................ Charles Wright .... ,, .... do ..... 45 .901.022.754,80 .391.15 ............ ................ , 

.......... do ...... ,_ ........................... d<i ................. . do ..... 43 ,81!.00 .... 4.36 .... 1.10 ........... ; .............. . 

.... Waterville,NewYork ............ -.. H.Davis ........... ...... do .... ,45 .901.103.104.95 .451.17 .......................... . 

.......... do ................. , ...... .......... do .................. do.... .49 .931.013.26 5.04 .... ............. -.................. • · 

.,;, .... -.. do· .. ...... ....... . ....... ; .......... do .. ............. · .. . do .. .. . 44 .871.00 2 .84 4.90 ,411.17 .... . ............. ""," '''' 
...... do .............. · .......... ...... .... do .. ......... -... _ .... do.,.. .45 .901.02 2,95 5.03 .401.18 .. "' ....................... • 

Raynor Beach, L. I ................ Wm. Cooper ......... Skin ................ 2.704.25 .... 1.13 ............... .. ......... .. 

New Jersey? ............................ do ....... _ ........... do ................ 4,204.62 .40 ............................... . 
_Philadelphia .......... , ............ J, H. Richard .. , ..... In alco .. ,43 .861.002.904.64 ,451.13 ...... .. .................. .. 

658 1684 rJ Upper Darby, Penn ................ Del. Co. Instituie •••• Skin ................ 3.094.00 ,401.10 ......... . . . ............. ,. 

115 

116 

2601 
2602 

2603 

2170 

826 

2611 

2612 

2610 
1778 

0 ... ; .. do ........................... . .. , ... do ............ ... .... do ............... . 2.354 • .10 .... 1.11 .......................... .. 

o ...... do ........................... : ...... do .................. do ................ 2.254.12 .401.07 ........................... . 

CarliSle, ·Penn ..................... s . F .-Baird ......... : In alco ... 43 .86 1.002. 87_4.50 .451..15 .......... . ,' . ....... ....... .. 
.......... do.,. ............................... do.; . ................ do .... ,43 _.861, 002.8!l4.77 .401.15 ......... _ . . ............... .. 

. . .. .. . .. do., .............................. : .do ............ . . .... do, ... 40 .80 .952.604.40 ,401.05 ............ ............... . 

721 .......... do: ................................. do .............. ·skeleton . ............................ . 9'.1 .44 .................. .. 
Williamsport, Penn ................ J. McMinn .......... Skin .. , ........... _ ... 3.884.45 .411.13 ...... ~ .... . ............... . 

Racine, Wisconsin ..... 1853 ....... . Dr. P.R. Hoy ........ .... do ............... 2.805.00 .401.18 ........................... . 

West Northfield, Ill ................ R. Kennicott ........ In alco ... 40 .80 .902.804.70 .4011.10 ........ .-................. .. 

Uass coUil~y, Missouri .. .• . .•...•••. Dr. Hoy .•••.•••••••.•.••.. do .... · .··· ............ ~··· •.......•.•.••• • ... • ••••·· •••••••••• 
Upper Missouri ......... 1855 ........ Dr. F. V. Hayden ........ do ..... 501.00 1.143.055',10 .481.15 ................ ......... .. 
Fort Union; Nebraska .. July 18, 1856 Lt. G. K. Warren .... Skili ............ ..... _ 2,50 3.-40 .40 !.99 .... .... Dr, F. V. Hayden ... 

1929 rJ Platte river, Nebraska .. July 17,1856 Lt .. F. T.llryan ...... In alco ... 40 ,78 .9'.12.254.50 .47L12 ........ W. S. Wood ...... . 
536 1677 ... , R. Mountains, 3S0 par .. ...... , .... • Capt. E. G. Beckwith, Skin ................... -. 4. 70 ,40 ... , ........ Mr. Krimtzfeldt .. .. 

2669 ........ ·Steilacoom, Wash. Ter ............. Dr. G. Buckley ....... Alcohol ... 46 ;98 ........ _ 6.10 .501.34 .,.. _. _ .... . _ .................. . 

915 1966 rJ ...... do ......... _ ......................... do.............. Skin ................ 3.0S 5.05 .42
1
1.22 ,95 .46 ................... · · 

1587 1710 rJ Washington Territory .............. I. I. Stevens ............. do ................ 3.105.00 ,40

1

1.13 .92 .49 Dr. J , G. Cooper .. .. 
809 ........ . Astoria ............................ Lt .. W: ~·Trowbridge .... do ................... . 5.50 .... 1 . • 29 .............. • : ...... ''"'' 

1267 2218 .... Canoe Creek, Cal ...... Sept., 1855 Lt. WJihamson .... -.. Mounted ............ 3.485.25 ._ ... -1.22 .93 .49 Dr.J.S. Newberry .. 

1 Type of M<riones lalwadorius, Dawson. 
~ :r'YPe of M. acadicus1 Dawson, 

55 L 

a The measurement of this specimen before ~kinning, previously given. 



SuB-FAl\IILY MURINAE. 

Incisors compressed· laterally. Molars !::~ or : ! , rooted, the anterior largest, the posterior smallest. Ante-orbital 

foramen a deep narrow slit, widening above. Palate mostly on one plane. Descending ramus of lower jaw with the 
angles not situated above the plane of the crowns of the molars. 

The above characters furnish some of the most striking peculiarities of the skull by which 
the Murinae differ from Arvocolinae. Others will be found detai~ed at length in the descrip
tions of the different genera. In many points the two sub-families are very closely related, so 
much so, indeed, as to render it somewhat unnatural to separate them. Still, as this can be 
done by well-marked characters, it is, perhaps, best to do so, especially in view of the very 
large number of species. 

In further illustration of the peculiarities of the Murinae it may be stated that the glenoid 
cavity is considerably elongated and moderately wide. The posterior margin of the palate is 
usually behind the line of the posterior molars. The incisive foramina are large, and situated 
partly in the intermaxillary, partly in the maxillary bones. There are two moderately large 
foramina in the palato-maxillary suture. The coronoid process of the lower jaw is usually 
large, and the condyloid elongated. The descending ramus approaches more or less a quadrate 
form. 'rhe posterior lower angle is rounded, and the upper angle is agute. 

'The molars of the Murinae have transverse ridges on the unworn crowns, each ridge usually 
broken up into a series of tubercles. There are usually three such ridges on the first or anterior 
molar, two on the next, and on the last, one and a half. As the crowns wear away the tubercles 
disappear, until there is visible only the border of enamel, with undulations or transverse fol is. 

The feet of the Murinae are usually naked beneath ; even when the heel is hairy the toes a.re 
naked and transvtjrsely ridged; the number of tubercles on the soles varies somewhat. The 
tail is more or less scaly, the scales arranged in whorls, with hairs passing out between the 
whorls, sometimes in. such number or length as to conceal the scales entirely; these are, how
ever, most generally visible. 

The characters ·Of the Murinae, as given above, although derived chiefly from the typical 
forms) apply pretty well to all the species throughout the world. There are, however, important 
differences, which serve to separate the Old World species from the New, and render expedient a 
further division into Mures and Sigmodontes-the former confined entirely to the Old World, the 
latter found only in America-and neither occurring wild with the other, except through human 
agency. It thus becomes possible, in all cases, to decide at once whether a given species caught 
on this continent is really native or has been introduced. They may be characterized briefly as 
follows: 

MuRES.-Old World Rats. Molars very large and broad. Those in the upper jaw with three 
tubercles in each transverse series. 

SmMODONTES.-New World Rats. Molars narrower. Those of the upper jaw with two 
tubercles or points in each transverse (or slightly oblique) series. 

There are other differences, which will hereafter be referred to. It will be sufficient to add, 
that the possession of the larger teeth seems to impart to the Old World rats a greater degree 
of ferocity and strength, rendering them more cosmopolite and omni~ous than the American 
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species . . I can, however, hardly assent to the sweeping generalizations of European writers in 
regard to the superiority of their rats, as a class, to ours. The fact that the Norway rat displaces 
the native species, whenever brought into contact with them, is easily explained by reason of 
their superior bulk, and the fact that the American species are much less in the habit of fre
quenting the vicinity of dwellings, Furthermore, the ·black rat, likewise a native of Europe, 
after it has taken possession of any premises, is displaced and exterminated by the Norway rat, 
both in this country and Europe, although not much inferior to the latter in size, and, like it, 
an Old World species. 

There is a third group of Old World Murinae intermediate between the Mures and Sigmodontes, 
which has_no American representatives, and by Wagner termed_:_ 

MERIONIDES.-The molars are not tuberculate nor pointed, but plane, the crowns traversed 
by transverse complete lamillae. The indentations of the teeth opposite, not alternate. 

This group is distinguished from that of the true rats by having no tubercles on the molars, 
the crowns of which are composed of lamellae arranged nearly parallel, one behind the other. 
When very young, indeed, there may be transverse ridges, but these are continuous, not tuber~ 
culate, and, when slightly worn off, exhibit transverse and continuous loops of enamel. Still 
more worn, there is seen an encircling border of enamel, which indents the tooth, so that those 
of opposite sides are opposite to each other; not arranged in a zig-zag manner, with those of 
opposite sides alternating, as in the Arvicolinae and most Sigmodonts. The principal genera 
are Meriones, Rhombomys, Psammomys, Mystromys, Malacothrix, and Euryotis. All are natives 
of Africa or the continental portions of Asia. None of these genera occur m America, the so· 
called Meriones (more correctly Jaculus) belonging to the Dipodinae. 



436 U. 8. :e. R, R. EXP, AND SURVEYS-ZOOLOGY-GENERAL REPORT. 

Tribe-MURES. 

Molars broad; tuberculate; the tubercles in transverse . series. Upper anterior molar, with three tubercles in each 
transverse series or wit.h the tubercles in three longitudinal series. Confined to the Old World. · 

Although all the members of this section are inhabitants of the Old World, yet from the 
number of species introduced into North and South America, and the importance of clearly 
understanding the differences of the two groups, I shall describe their char~cteristics at con-

. siderable length, basing my remarks upon the genus Mus, to which all of our introduced species 
belong. The other principalgenera are Cricetus, Cricetomys, Phloeomys, Hapalotis, Pseudomys 
Dendromys, and Akodon. Of these the genus Cricetus is distinguiBhed from Mus by the internal 
cheek pouches and hairy tail; has been assigned by some authors to North America, but further 
examination has, in all cases, shown the supposed species to belong to Neotoma Hesperomys, or 
some other peculiarly American genus. 

MUS, Linnreus. 

llfus LINN.ams, '' Systema Naturre, 1735." 
Molars as in other Murinae, {;:t; those of opposite sides paralleQ. to each other; .with two or three transverse series of 

tubercles, three in a series longitudinally; the central series elevated. No cheek pouches. Upper lips divided; snout 
acute, hairy to the fissure, whiskers in five series. Ears large, prominent, nearly naked. Tail long, the scaly whorls very 
distinct. 

For most of the general considerations here !'resented respecting the minute features of the 
Europea:r;t and American mice I am indebted to Burmeister, who, in his "Naturgeschichte der 
Thiere Brasiliens, part I, 1854," has given the best view I have seen of the subject. 

The number of species o£ true Mus is very considerable, amounting to over fifty. Of these 
only four have hitherto been detected within the limits of the United States, viz: Mus decumanus, 
rattus, tectorum, and musculus. Mus leucogaster has been found in Brazil. Several species 
described from South America, by Waterhouse and others, are probably varieties of some of the 
Old ·world species, wherever they are really not of American types. Such is Mus Jacobiae, 
Waterhouse, from the Gallipagos. 

The molars of the genus Mus, as already stated, are broader and stronger than in the other 
allied .genera. In. the unworn condition, each one has two or three transverse ridges, cut up 
by depressions into small tubercles. They are coated externally by enamel, which sends folds 
into the dentine from both sides, shown in the worn tooth as indentations opposite to each other, 
with islands of enamel between, or even strips of enamel passing entirely across. The enamel 
folds on opposite sides never alternate with each other, but always stands in simple transverse 
series, a little convex anteriorly. In this point of having the indentations of opposite sides 
opposite each other there is a close approach to one of the characters of Merionides, which thus . 
becomes applicable to all the Old World Murinae. 

In the upper jaw the first molar has three transverse ridges, each one somewhat curved and 
concave behind. The first and second are divided into three tubercles ; the third has but two; 
the smaller internal one being wanting. The second upper molar has likewise three ridges, the 
anterior, however, has but one tubercle (the inner;) the second ridge has three, the .third, 
again, only two, the external one much smaller than the corresponding one on the first tooth. 
The third tooth is quite similarly constituted; as, however, it is nmch smaller than the second, 
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its tubercles are reduced in similar proportion. In the smaller species of Mus, as the mice, this 
tooth is relatively much smaller, and its constituents are only distinguishable with a pretty 
powerful lens. 

The molars of the lower jaw are comparatively smaller, which permits the division of the 
transverse ridges int_o only two tubercles, each about equal in circumference to the central 
tubercles of the upper molars. The first lower molar is comparatively longer than the upper ; 
it consists of four transverse folds, or ridges, the posterior very small, and having but one 
tubercle, and lying enclosed in the concavity of the preceding one. The second and third 
ridges are about equal, the first, however, is smaller, and its inner tubercle larger than the 
outer. The second molar has three cross ridges, much like the las.t three of the iirst molar; 
in JJf. decumanus, an4 perhaps in other species, there is, however, a small tubercle on the 
anterior face of the outer anterior tubercle, which may, in fact, be considered as a single and 
rudimentary external element of a fourth cross ridge like the first tooth. This tooth is shorter 
than the one which precedes it, but of even greater diameter; it is larger than its fellow of the 
upper jaw, in which respect the third molar resembles it; the first lower molar, though 
narrower than the first upper, is longer. The third lower molar consists only of two cross 
ridges, an anterior bituberculate one and a posterior, of .considerable size. 

Wb,e:q. the teeth f!.re much worn down, the first upper molar is seen to have two transverse 
folds of enam.el islands, the following two only nne complete one. In the lower jaw, the first 
molar has at first four, but the posterior soon disappears, leaving but three; the second and 
third molars have but one. In teeth of full grown but not old animals, the tubercles only of 
the cross ridges are worn off, and each tooth has as many broad, flatJ sharp-edged cross ridges 
as it possessed_originally of tuberculate ones. 

The tai.l in the rats is covered with short, cordiform, quadrate scales, between the successive 
whorls of which appear stiff hairs of greater or less extent and number ; upon the varying 
conditions in this respect depend the greater or less amount of covering to the tail. The 
number and degree of continuity of these whorls sometimes furnish good specific characters. 
The tail itself is seldom shorter than the body; in most instances it is longer. The paws are 
not naked, but the hairs are so short as usually to allow the flesh color of the skin to ehow 
through. Their nails are tolerably short, pointed, sub~compressed, and moderately curved. 
The palms are ·naked, with five small balls, three under the four toes; the f?urth thumb ball 
is fused with the toe itself; a fifth ball is placed outside on the base of the hand. The balls 
of the hind foot are much more prominent, but similarly placed ; there is a sixth on the inner 
edge of the sole, which is naked. 

The fur consists of hair of different sorts ; a softer, shorter, ~nd woolly basal hair, with 
longer and stiffer ones interspersed. In old animals, especially the larger rats, some of the 
latter have a . still greater development) especially on the lower part of the back. -These hairs, 
when examined with a lens, are seen to be flattened with a fine longitudinal furrow. 

The female has five pairs of teats, three pairs on the belly, between the thighs, and two on 
the breast, between and behind the arms. 
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MUS DECUMANUS, P a II as. 

Norway Rat---Brown Rat. 

Nus decumanus, PALLAS, Glires, 1778, 91. 
SCHREBER, Saugt. IV, 645 ; tab. clxxviii. 
KEYSERLING und BLASIUS, Eur. Wirb. I, 1842, 36. 
DEKAY, N.Y. Zool. I, 1842, 80. 
WAGNER, Suppl. Schreb. III, 1843, I. 
Bum!EISTER, Thiere B;asiliens, I, 1854, 152. 
Aun. and BAcH, N. Am. Quad. II, 1851,22; pl. liv. 

Mus nc;rvegicus ERXLEBEN, Syst. An. I, 1776, 381. 
Norway Rat, PENNANT, " British Zoology." 
Brown Rat, PENNANT, "Synopsis Quadrup." 

SP. CH.-Tail about three-quai·ters of an inch shorter than head and body. Tail sparsely hairy, with about two hundred 
annuli. Above, grayish brown, mixed with rusty; grayer on the sides; beneath, ashy white. Upper surface of the feet 
dirty white. Body, 8 to 10 inches. 

The general peculiarities of head, feet, and tail, are as in M. tectorum. The tail is, however, 
much shorter, being considerably less than the head and. body. 

The upper parts are grayish brown, mixed with faint rusty, and darkened by black tipped 
hairs; the sides are grayer; tbe belly and feet a light whitish ash, not so pure as in Neotoma 
or Mus tectorum. The under surface of the tail is a little paler than the upper, which is dusky. 
In the dried skin the annuli of the tail are much less distinct than in M. rattus and tectorum, 
owing to the rather longer hairs. 

Specimens from Oregon appear to have the tail slightly longer than those from the east side 
of the mountains. 

Measurements of a fresh specimen. 

Inches. 

Nose to occiput-------------------------------- 1 

eye- - ------------------------------------------

ear--------------- __ ... -----···--·---- 1 
root of taiL ____________ -------.--------

end of outstretched hind legs - ______ - __ --

il, from root to end of vertebrm.-- _----- ~------

6 

7 

5 

Lines. 

9 

8! 
4 

5 

9 

hairs._._- __ • ___ ••••• -.. 5 9 

naked portion___________ 4 11 

Ear, height posteriorly--------- ••• -------------- --.---- - -- 9 

anteriorly •••• ___ --_--------.- •• --.- . -.------- 7! 
internally above skulL------------------.------- 6 

above notch •••• - ••••••• - •• -- ••• - •••• -.--- -... 8 

width in natural position.---------------------- 6! 
Arm, from elbow to end of claws •• --------------- 1 8 

forefoottoendofclaws ••. • • ---------------- ---------- 9 

longest claw------ - --------------------------------- 1 

Leg, from knee joint to end of claws-------------- 2 6 

tibia • __ • -- •••••• -.--- ••• -. -----.---------
hind foot from heel to end qf claws •••• __ •• -. 

1 

1 

4 

6 

longest claws •••• _._ •• _ •• _._._ •.••.••• _ •••• ___ • _.- _-- 2 

- - -- --- - ····- - - ----- -- - --- - ---- - '------'-----

Annuli of tail 190 to 200. 
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The brown rat is well known over the world for its destructive propensities and the injury it 
causes to house and store. According to Pallas, it belonged originally to the warmer regions of 
Central Asia, Persia especially. Thence it crossed the Volga, in large troops, in 1737, peopled 
Russia, and subsequently overspread the whole of Europe. According to Erxleben, it reached 
England in 1730, and France in 1750. In 1775 it was taken to North America, some time 
subsequent to the black rat, which it soon drove out and nearly exterminated~ At the present 
time no portion of the globe seems free from its pernicious presence, although, as it is usually 
transported in ships, its first foothold is on and near the seacoast. In 1851, Audubon and Bach
man spoke of it as not found on our Pacific coast. At the present time, however, it is very 
abundant there as far north as the Columbia river. 

List of specimens. 

Measurements-. 

Locality. 
;l t: .~ .::: .::: 

" "' When col- Whence and how obtained. Nature of .9- .. ~ ~ ] '"" ..... 
lected. 

,; ~ " = 0 0 ¢1 specimen. ... " "' "' " " 0 s '"" '"" " = 0 "' s 9 s s " " .:; ~ " " " " 
s 9 .. 

~ ~ ~ ~ = ~ = = " " " z z z z !:-< !:-< .... .... 
-- ---·1----------- --------------
1567 2398 .... Essex connty,N. Y .................. Dr. S. E. Hale ............ Skin .............................. .. .................... .. 

843 1900 ........ , .. ;do .............. Aug.14,1855 S. F. Baird ................. do .................. 1.84 6.00 5.00 5.00 .......... .. 
1102 .......... Middleboro', Mass ...... Nov.51 1855 J. W. P. Jenks ............... do .................................. .. ................. . 

2816 ...... <!;o Wethersfield, Ct....... .. .. • .... .. .. C. Wright ............... Alcohol.... .62 1.10 1,48 4.08 3.42 ,58 1.22 

2817 o ........ do ................................... do .................... do...... .62 1.10 1.48 4.08 3.42 .58 1.23 
2818 .. ... o . · ...... do .. ; ................................ do .................... do.,.... .59 1.07 1.40 3 80 3.35 ,57 1.21 

2819 ...... 0 ....... do ................................... do .................... do...... .62 1.10 1.45 4.10 3.46 .60 1.23 

1295. 2097 .... Washington, D. C ............................................ Skin ......................... 8.00 6.20 6.30 ........... . 

1294 2096 Q ........ do ........................................................ do .......... . ....... 1.84 ~.00 6.84 7.00 ............ / 
(;02 1637 ('; ........ do .... . ......... Feb.15,1855 ....... . ; ................. .. .. do .. ; ..................... 6.25 6.08 ................ .. 

2826 1120 .... Washington,Miss .................. ; Col. Wailes ......... ; ........ do ..................................................... . 
2813 ('; ........ do ................ .. ................. do ...... . ......... In alcohol. 1.03 1.88 2.40 8.70 7.95 ,78 1.62 

2814 ...... ('; Petaluma, Cal ........................ E. Samuels .................. do ...... 1.02 1.80 2.20 8.40 7. 70 ...... .82 1.67 

2815 ...... Q ........ do .............................. .. .. do ...... :"""'" ... . do ..... . 1.08 2.05 ...... 8,88' 7.40 ...... .84 1.68 
806 Astoria,O.T ........................ Lt. Trowbridge,u. s.A ... Skin ....................................................... . 
277 Steilacoom, W. T...... .. ........... 1 Gov. I. I. Stevens ............ do .................................................... .. 

389 ..... , Q Stockholm............. .. .. .. .. .. ... Swedish Acad ............... do...... ... • .. ...... ... .. • .... • • ...................... . 

1 Collected by Dr. Geo. Suckley, U, S. A. 

MUS RATTUS, L. 

Black Rat. 

Mus rattus, LINNlEus, Syst. Nat. I, 1766. 

DEKAY, N.Y. Zool. I, 1842, 79. 
AuD. and BAcH. N. Am. Quad. I, 1849, 189; pl. xxiii. 

GIEBEL; Siiugt. 1855, 555. 
Mus americanus, DEKAY, N.Y. Zool. I, 1842, 81; pl. xxi, f. 1. 
Mus nigricams, Raf. Am. Month. Mag. III, 1818, 446. 

SP. CH.-Tail about as long, or a little longer, than the head and body. Above, sooty black, passing insensibly into 

dark plumbeous on the belly; sometime~ a little paler. Feet brown; fur of the back without the longer coarse bristles of 

the brown rat. 

This species may be readily disti~guished from the common brown rat by the much darker 
colors. In a specimen from Montreal, the upper parts are of a lustrous sooty black, with a green 
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reflection; this passes very insensibly on the lower parts into a dark plumbeous; the tail of the 
same plumbeous cast ; the feet tinged with brown. 

In a specimen from Sweden, on the other hand, the upper parts are not quite so sooty; the 
plumbeous of the belly is of a grayer shade ; the line of separation on the sides quite distinct. 
This coloration is seen also in specimens from San Diego. 

This rat, once better known than the brown rat, is rapidly diminishing since the introduction 
into its haunts of the latter species. Its original locality is not well known, as from time 
immemorial it has been the "house rat" of Europe, and of the warmer parts of the world 
generally .. According to Erxleben, itwas brought to the New World about the year 1544, and 
spread to such a degree as to have been apparently more abundant there than in the Old World. 
Indeed, many authors have insisted that the species came originally from America, but there is 
no foundation for such a supposition zoologically; and it is spoken of familiarly by such authors 
as Gesner, Aldrovandus, Seba, and others, at as early a date as 1550. 

The black rat is not mentioned by Burmeister among the animals of Brazil, where the Mus • 
decumanus, leucogaster, and tectorum, are abundant. 

In their article on the black rat, Audubon and Bachman refer to a white bellied variety of 
the black rat, from the Edisto river, in South Carolina. This is most probably the Mus tectorum, 
described in the next article. 

I have satisfied myself, from actual examination of the skin and skull of the original Mus 
ameiicanus of DeKay, that it is really a Mus, and of the present species. 

Catalogue Corresponding Sex & 
number. No. of skull. age. 

390 

1471 

837 

839 

12 

16031 

16042 

1605 

514 

1896 

921 

1649 

List of specimens. 

Locality. When collected. 

Sweden. ____ ----- •• ___ _ 1843 

Whence obtained. Nature of 
specimen. 

Swedish Academy __ • __ ----. _ Skin •• __ _ 

Halifax, N. S ----------- -------------- Dr. J. B. Gilpin ••••••••••••••• do •••••• 
Montreal, Can •••• ---- ••• _..... •• • • •• • • T. Broome •••••••••• __ • ____ ••• do. __ .•• 

Tamaqua, Pa. ---------- ------~------- W. Patten •••••• ------------ •• do •••••• 

Foxburg, Pa •.•••••••••• -------------- S. F. Baird----------------- •• do •••••• 
San Diego, CaL •••••..••• Jan. 22, 1856 Dr. J. F. Hammond, U.S. A •••• do •••••• 

•••••• do .•.••••••.•••••••••••• do •••••. ------------do •••••. ------------------
- ••••• do •••••••••••••••.•••••• do .• ____ •••• _ ••• ___ .do ••••. -.-. ___ •• _________ •• 

Humboldt Bay, CaL ••••• -------------- Lt. Trowbridge, U.S. A •••••••• do •••••• 

1 Body, 7 ; tail, 7~. 
2 Body, 8z ; tail, 6£. 
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MUS TEOTORUM, Sa vi . 

White Bellied Rat; Roof Rat. 

Mus tectorurn, HAVI, "Nuovi Giornale di Lett. 1825. " 

BoNAPARTE, Fauna Italica ; plate. 

KEYS. & BLASIUs, Europ. Wirb. 1842, 36. 

WAGNER, Suppl. Schreb. III, 1843, 405. 

BuRMEISTER, Thiere Brasiliens, I, 1854, 154. 
GIEBEL, Zoologie, 1855, 555. 

Mus alexandrinus, "GEOFFR. Desc. de l'Egypte." 

Mus flaviventris, '' T..rcHT; Brants Muizen, 108. '' 

Mus infuscatus, . ''WAGNER, Sup pl. Schreb. III, 1843, 445. 

Mus setosus, '' LuND, Bras . . Dyr.'' 

? Mus rauus, var. Aun. & BACH. N. Am. Quad. I, 1849, 191, 194 ; plate xxiii. (Light-colored figures.) 
Mus arnericanus; "SEBA, Thes. II, 30 ; tab . xxix." 

ERXLEBEN, Syst. An. I,.1776, 385. 

L~CONTE, Pr. A. N. Sc. Phil. VI, 1853, 414. 
Rat d' .Amerique, "BRISSON, Reg. An. I, 172." 

44l 

SP. Cn.-Smaller than the Norway rat; tail from one to two inches longer than head and body, sparsely hairy, with about 

2.40 annulations; color above, like the Norway rat; beneath with upper surface of feet, pure yellowish white. Like the 
Norway rat, the fur of the back is coarse; and mixed with longer stiffer. bristly hairs; 

This rat, in ge-neral appearance, exhibits a close resemblance to Mus decumanus, but mav . . 
be readily distinguished by appreciable characters hereaft~r to be pointed out. The head of 
this species is compressed, and rather blunt. The eyes are pretty large) but smaller than in 
Neotoma. The whiskers are long, black, arranged in five series. The upper lip is cleftto the 
base of the incisors, whence to the end of the snout, a distance of about a quarter of an inchJ 
it is indented by a furrow which passes along the septum, and thebottom and sides of which 
are free from hairs. The hairs come to the extreme en~ of the muzzle above, so that no naked 
portion is visible from above ; the edge of the hairy upper surface is separated bya transverse 
constriction from the septum, and belo.w it is another transverse furrow which, with the longi
tudinal one already described, divides this septal portion into four spaces. The nostrils are 
terminal, but situated slightly oblique. 

• The ears appear very large, exceeding considerably those of M. decumanus, and almost like 
Neotoma. · They are, however, of thicker membrane and entirely destitute of an antitragal 
valve; they are sub-orbicular, rather higher than wide, and very scantily and sparsely covered 
with short hairs, so as to appear almost naked on both surfaces. 

'l'he thumb of the fore finger is very rudimentary, with a broad flat nail; there are five large 
tubercles on the palm; the two posterior very large. The hind .feet are short and broad; the. 
soles entirely and conspicuously naked, even to a short di~tance behind the heel; there are six 
tubercles on the sole ; two at the bases of the three middle toes, and one each at the bases of 
the first and fifth; these four are very large and nearly equal; the fifth is considerably smaller, 
rounded, and placed a little behind that of -the fifth toe ; the sixth begins about the same dis
tance behind the tubercle of the first toe, but is very long and narrow ; slightly crescentic, (the 
concavity internal); it is about one fifth the leugth of the"whole foot; its postet"ior extremity 
as far from the heel as its anterior is from the base of the middle toes. The entire sole between 
the tubercles is perfectly smooth, without granulation; the toes are transversely ridged beneath. 

56 L 
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The tail is rounded, and tapers gently to a truncate tip; it is nearly two inches longer than 
the head and body, and has 237 annulations of scales. 

The fur of this species is composed of two kinds of hai;s, one external, coarse and rigid, the 
other shorter, :finer, and intermediate. 

The color of this species above is much like that of the Norway rat, being of a yellowish 
brown, slightly tinged with reddish on the sides of the back, and grayer on the sides. A 
predominance of black hairs on the back imparts here a dusky appearance. The entire under 
parts, with the upper surfaces of the feet, .are quite pure yellowish white, to the very roots of 
the hairs. The ears and entire tail all round are dusky. 

The only specimens of this species I have seen from America are those entered below, of 
which one in alcohol (2811) has served as the basis of the present description. A specimen 
received from N~rnberg, and probably caught there, has the long tail, but is not so white 
beneath. It has 240 annuli on the tail, 

This species is smaller than the common rat, and the tail, instead of being shorter than the 
head and body, is much longer. The under parts and feet are nearly pure yellowish white. 
The ears are larger. 

The Mus leucogaster of Pictet, has the tail not quite so long, an~ the hairs soft, of equal 
length, and without any intermixture of long stiff bristly ones .. 

The roof rat, so called from its fondness for inhabiting the thatched roofs of houses, is origi
nally from Egypt and Nubia, from which it was taken to Italy and Spain. It is quite probable 
that the early Spanish discoverers and conquerors carried it to America in -their vessels, and 
thus introduced it on the continent ~ong before the b~own or even the black rat. It is now very 
common in Brazil and some parts of Mexico ; and if, as I have little doubt, the "light-colored 
variety of the black rat" of Audubon and Bachman be this species, it is abundant in Georgia 
and South Carolina, (according to Major Leconte, more so formerly than now,) and doubtless 
also in Florida. It is said by Mr. Bridger to be very common about Tarboro' l North Carolina.; 
further north I have no knowledge of it. 

I have myself verified very few of the quotations at the head of this article, and am unable to 
say why authors have retained the name of M. tectorurr~; in preference to the apparently older 
one of Geoffroy. The Mus americanus of some authors is, in every probability, this same species,, 
which, after its very early introduction into America, (probably in the fifteenth century,) became 
naturalized, and, at an early date~ was described by Seba as Mus americanus, probably from 
South American specimens. The roof rat was not formally separated or distinguished as a 
European species for nearly a hundred years after, and it is not difficult to understand that an 
animal so conspicuously different from the Old World rats known at that time, and brought 
from America, should have been described as new. The name of american us has really priority 
. over either tectorum or alexandrinus3 but is objectionable a,s conveying an erroneous idea of native 
locality. 
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List of specimens. 

Measurements . 

Wbencc obtained. Nature of spe
cimen . 

t: 
Tip of Nose to- ~ 

"' " " E 
Eye. Ear. Occip. Tail. ';; 

E-< 

Length of- SkuU- ~ 
'-

--,---1---.---1 ° 
~ Fore ft. Hind ft. Length. Width. -= 
= --1--------1----·---1------ ------ .-------------

866 1919 Tarboro', N.C ••• ••• ••. J; L. Bridger ...... Skin.......... ...... ...... .. .... ..... . ...... .. . ..... ........ 1.60 .77 .. .. 
28ll ....... do .................... do ........... In alcohol..... .80 1.50 1.90 6.15 7.92 . 70 1.41 ............. ~ ... 75 
1685 563 Cadereita,N.Leon,Mex. Lt. D. N. Couch ....... do......... . ..... . ..... ...... ....... ...... .. ..... ......................... .. 

29ll ............. do .................... do ............ Skin .......... 
1 
................................................................. . 

2812 ...... NUrnberg,Germany .... ·F . Stierns ............. do ........... 76 1.45 1.85 5 .95 6.78 .60 124 ................. 73 

MUS MUSCULUS, Linn. 

Common Mouse. 

Jlus Musculus, LINN. Syst. Nat. I, 1766, 83. 

KEYs. & BLAS. Wirb. Europ. 1842, 37. 

WAGNER, Suppl. Schreb. III, 1843, 409. 

Au». & BAcH. N. Am. Quad. II, 1851, 277; pi. xc. 

BuRMEISTER, Thiere Bras. I, 1854, 155. 

GIEBEL, Saugt. 1855, 557. 

Si>. Ca.-Tail a little longer than the body. Soles entirely naked. Above grayllib. brown, finely lined with darker, 

passing insensibly into ashy plumbeous, with a dull reddish tinge on the belly. No distinct line of demarcation.. Tail 

dusky all round ; feet ashy brown. 

It is not necessary tci enter into any lengthened description of the external form of the com
mon hous~ mouse, as its characteristics are much as in the large rats already described. The 
tail is usually a little longer than the body. 

The color of the upper parts is usually of a grayish brown, very finely and intimately lined with 
·blackish, sometimes with a tinge of rusty. This passes very insensibly through the rather 
more yellowish sides into the ashy plumbeous of the belly, without any dividing line of any 
kind. There is on the belly a faint wash of a light mud color. The feet are ashy brown; the 
under part of the tail scarcely lighter than the upper. 

While this is perhaps the most constant color, there are occasional variations. Thus, in a 
series from Middleboro', (864,) the under parts are of quite a pure yellowish white; the upper 
parts are lighter than as described; the sides are washed faintly with fulvous, and the outside 
of the whitish belly exhibits a brownish tinge, forming a band. The feet are almost pure white; 
the under surface, however, of the tail scarcely lighter. This same condition is seen in speci
mens from Sweden. 

On the other hand, the body is sometimes much darker than usual. One specimen from 
Burlington, Vermont, (1316,) is as dusky as in most skins of the black rat. 

It is not easy to confound the white-footed native mouse of our country with the house mouse 
in any of its phases, as its much larger ears, hairy heels, sharply defined white belly and feet, 
and many other characters, will at once distinguish it. 

The house mouse is originally a native of Europe and Central Asia. At the present time it 
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is found all over the world. Specimens in the museuni of the Smithsonian Institution show its 
range to be along the entire coast region of the United States, and far in the interior. Some 
localities, however, even in the older States, are yet comparatively free from them, such as the 
Adirondac region of New York, &c. H10re the white-footed mouse enters and occupies the house 
and out buildings, without doing as much mischief, perhaps, as the common mouse. 

Catalo.gue Corresponding Rex & 
number. No. of skull. age. 

2226 

394 

1661 

2057 

945 

845~ 

9632. 

1223 

164 

1773. 

2955 

30 

1903 

2005 

2067 

1147 

List of tpecimens. 

Locality. When collected. Whence obtained. Nature of speci
men. 

St. Gothard, Switz ••••••••••••. -------- Museum, Geneva •••. ---- Skin----····· 

Stockholm, Sweden .••••• -------------- SwediRh Academy------- •• dO----------

Scotland----------------------------- Sir W. Jardine __________ •• do •••••••••• 

Halifax, N. S. ----·----- -------------- Dr. Gilpin ______________ .• do •••••••.•. 

Middleboro', Mass ....... --------·····- J. W. P. Jenks ............ do _________ _ 

Elizabethtown, N. y _____ Aug. 14, 1855 S. F. Baird------------- •. do ......... . 

Washington, D. C.------ Nov. 5, 1855 -·--·-···-------··------ .. do ... . ..... . 

Clarke county, Va ....... -----------··- Dr. Kennerly.-··------- •• do., •••••••• 

Prairie Mer Rouge, La .... -------------- Jas. Faire -------------- --------------

St. Simon's Island, Ga ----------------- Dr. Wilson .•••••••••••• In alcohol .... 
Indian River, Fla. __ --- ___ · _______ •••••• G. Wurdemann. _______ • _ .. do •••••••••• 

Brownsville, Texas •••••• -·····----·-·- Lieut Couch .............. do ......... . 

Parras, Coahuila ••••••• __ •••••••••• ____ •••••• do •• __ ••• __ ••••• __ ••••••• __ •• __ • 

Guayapuco, Mexico •••••• ____ •• ___ •••• _ •••••• do •••.•••• __ ._. ____ •••••• __ •••• __ 

City of Mexico •••• _____ . _____ •• __ •• __ • Major Rich. " __ .................... __ • 

Crossing of Pecos, N. l'vL. Sept. 1855 Captain Pope ____________ Skin ........ . 

Fort Riley, K. T ---·---- ---------·---- Dr. w. A. Hammond---- •• do ••• ------
Fort Pierre, Neb-------- 1850 T. Culbertson ___________ •• do _________ _ 

Elk river, Neb ••••••••• _ •• __ .•• _. . •• • • • Dr. Hayden •••••••••••• _________ •• __ __ 

Fort Conrad, N. M ........ _; ____________ Dr. Kennerly.----····-- ____________ :_ 

San Diego, Cal. ......... -------------- Dr. J. F. Hammond ...... --------------

Fort Reading, CaL_.---·- .... ----···· __ ...... do ..... _---------- ____ ------ ___ • 

~ 1. 00 ; 3. 42 ; 3. 42 ; 3. 43. 

a 1.10; 3.20; 3.00; 3.10. 
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T rib e-SIGMODONTES. 

Molars complicated, with the points on the crown never more than two in the transverse series, or rather arranged in 

two longitudinal series. Confined to the New World. 

The genera which may be grouped under this head are Hesperomys with its subdivisions, 
Reithrodon, Holochilus, 8igmodon, and Neotoma, the latter approaching the Arvicolinae in the 
shape of the crowns of the molars. All a:re found in North America, except Holochilus, and 
most of the subdivisions of Hesperomys. Neotoma and Sigmodon do not occur south of Mexico. 

In the structure of the incisors, the Sigmodontes do not differ from the JJfures; the molars are, 
however, constructed on an entirely different pattern. In extreme youth each tooth ex~ibits 
two longitudinal series of high conical tubercles, connected by somewhat lower transverse ridges. 
The first molar has generally three tubercles on each side, the second two, and the third only 
one, with sometimes a median one on the hinder edge. The first tooth, however, particularly 
the contracted one of the lower jaw, sometimes has the first or anterior pair of tubercles so close 
together and reduced as to appear like one, especially when somewhat worn. At the bottom, 
between the elevated crests connecting these tubercles, may be seen sharply defined curved narrow 
furrows; these furrows or grooves (generally darker than the rest of the crown) mark the 
spaces between the enamel folds, which dip deep into the dentine. The direction and size of 
these furrows varies on the two sides of the teeth. In the upper jaw they penetrate more deeply 
from the outside, and bend around a little backwards, so as to be rather convex anteriorly, con
cave posteriorly; in the lowerjaw, on the other hand, it is the inner furrowwhich is deepest, 
and this curves forward so as to be concave anteriorly. The furrows of each tooth opposite to 
those described (the inner of the upper molars and the outer of the lower) are shorter, broadt1r, 
and more perpendicular to the longitudinal direction of the tooth. In some forms, a very close 
examination will bring to light a small accessory tubercle in the furrows, near the outer edge, 
below the level of the others. 

The above structure is that presented by an unworn tooth ; it is, however, rare to find one in 
this condition, abrasion commencing at a very early age. In time, the tubercles, the most pro
jecting part of the enamel, as well as the connecting crests, are all ground off, leaving a :flat 
surface, bounded by a zigzag outline of enamel. After the abrasion is continued still further, 
the points of the accessory tubercles are ground off, so that behind each salient angle of the 
enamel zigzag is attached a small accessory angle, and the bend of the curve externally is no 
longer simple but double ; consisting of a larger and a smaller curvature. Up to this point the 
narrow folds in the grinding surface are still open externally,_ but, with increasing abrasion, 
they become obliterated, or ground out externally, leaving narrow curved enamel islands, on 
account of being less deep externally than towards the centre of the tooth. This condition of 
external folds with islands of enamel marks the maturity of the species; subsequently all the 
latter are ground out, leaving merely an obtusely indented border of enamel around the tooth 
substance, the folds dipping in deeper on one side than another. This indicates the old age of 
the animal. These successiye changes do not all take place at the same time in the different 
~pecies ; but their general progression and succession is much the same in all. 

From the preceding remarks, (by Burmeister,) based on a comparison of a number of skulls 
of South American species, it will be seen that the number of folds in the teeth will not afford 
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good characters for the establishing of groups) younger specimens having more folds than old 
ones of the same species, for, as the accessory tubercles along the edges of the main ones are 
ground off, the two folds originally between these are lost. In the opinion of Burmeister, 
therefore, the shape, number, or character of these folds cannot be relied upon for defining 
groups, or even of genera, for the reasons above mentioned. 

The roots of the molars are much in proportion to each other .as are the tubercles, although 
fusion of the pairs of roots is more frequent and intimate than that of the tubercles. The first 
upper molar has one large root in fro?-t, and behind this on the outside are two small roots, on 
the inside one larger. The second upper molar has two roots externally, one large one inside. 
The third has generally the same number as the second, but they are smaller. The roots of 
the lower molars are somewhat differently arranged; the first or anterior tooth has four roots, 
but of these, one anterior and one posterior are large roots, and between these, two other small 
ones opposite each other. The second and third molars have each two roots, the posterior some
what the larger. 

The genus Neotoma, ~nd to some extent Sigmodon, are somewhat different from what has been 
described above as more particularly characteristic of the Hesperomys group. Their peculiarities 
will, however, be adverted to more fully under their respective heads. Thus, the first upper 
molar of Neotoma (N. occidentalis, 1662) has but three roots, two external, and one internal and 
between the o•her two, which are also anterior and posterior-all of nearly equal size. The 
second molar has two roots-one anterior, one posterior-the anterior, however, looking as if 
formed by the fusion of three small contiguous ones. The third has likewise two roots, the 
anterior composed probably of two. 

I have never seen, either in Sigmodon or NeotomaJ any tubercles on the 
youngest teeth examined, the crowns being plane with loops of enamel. 
generalizations do not apply very well to our North American species. 

molars, even in the 
Some of the other 

In further illustration of the peculiarities of the American muroids, it may be remarked that 
the upper lip is generally thicker, more fleshy, and broader across the nose than in the Old 
World species. . 

The American Sigmodontes, as above stated, belong to the genera Besperomys, Reithrodon, 
Holochilus, Sigmodon, and Neotoma. All these occur in North America, excepting Holochilus. 
These may be most readily characterized as follows : 

Hesperomys. Small, mouse-like. Molars narrow, with two longitudinal series of alternating 
points. 

Reithrodon. Like the preceding, except that the upper incisors are grooved anteriorly. 
Holochilus. Rat-like; upper lip not fully cleft; last upper molar eqll:al to the first. 
Sigmodon. Arvicoloid; upper lip scarcely cleft; two posterior lower molars with the enamel 

loop sigmoid; lobes all rounded. 
Neotoma. Rat-like ; teeth arvicoloid ; crowns composed of triangles ; posterior lower molar 

with the enamel outline somewhat 8-shaped. 
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REITHRODON, Waterhouse. 

Reithrodon, WATERHOUSE, Pr. Zool. Soc. Lond. V, 1837, 30. 

WAGNER, Suppl. Schreb. III, 1843, 545. 

Form murine. Ears and tai1short, hairy. Upper incisors with a longitudinal channel along the anterior face. Other 

characters much as in Hesperornys. 

Although the general appearance of this genus is much like that· of Hesperomys, yet, as Wag
ner pertinently remarks, in a group embracing so large a number of species, and resembling 
each other .so closely as Hesperomys, the fact that .Re,ithrodon has the sharply defined character 
of grooved incisors is legitimate ground for separating the two. There are, however, other 
characteristics of value whic~ will be adverted to hereafter. 

But three species have been hitherto described from South America, all from its extreme 
southern portion; and it is for this reason a matter of some surprise to find the genus repre
sented in the United StateS- as :first announced by Major Leconte. Ours are, however, con
siderably smaller than the South American, and differ in several other points, as will be indi~ 
cated hereafter~ 

The South American species are said to resemble small rabbits in their general appearance. 
The North American are more like slender house mice. The body is depressed, the limbs 
short. The head is considerably shorter, broader, and more arched than in Hesperomys; the 
ears shorter, lower, and quite densely covered with furry hair. The tail is either longer or a 
little shorter than the body, and coated with hair. The thumb is rudimentary, with a blunt 

. . 

nail; the hind part of the soles, at the heel, hairy. 
The grooving ofthe upper incisors is much like that of Jaculus, only deeper, (the incisor con

siderably more curved.) The anterior edge is rabbetted down on i.ts entire outer half somewhat 
below the level of the inner portion, and the edges rounded ; both portions of the anterior face, 
as seen from in front, are symmetrical, and strongly convex transversely; viewed laterally, the 
outlines are distinctly visible,- parallel to each other, and one behind the other. The molars, in 
shape and indentations, are much as in the North American Hesperomys (Oalomys). The skull 
is short, and the cranium swollen and strongly convex in all directions ; tb'e upper edgeof the 
orbit sh~rp and continuous, with a low ridge on the cranium. In the great width and con
vexity of the cranium there is much difference from Oalomys. Other differences are seen in the 
backward prolongation of the incisive foramina to the line of the first molars ; the larger size of 
the palato-maxillary foramina ; the greater divergence of the axes of the auditory bullae ; the 
greater posterior extension of the palate, &c. 

The most striking difference in the lower jaw is seen in the abrupt twisting inward of the 
lower half of the descending ramus. This inferior half is quite horizontal in position; and 
when the jaw is viewed laterally, there seems to be as much of the ramus as in Oalomys, with
out taking into account the hidden internal portion., which in the latter is very much less in 
extent. 

The general appearance of the North Ali)erican species of Reithrodon is intermediate between 
that of the com·mon domestic mouse and the white-footed mice. The tail is nearly as long, or 
longer, than the body ; the ears smaller than in the Hesperomys leucopus, more buried up in the 
fur ; the membrane thicker and covered with longer hairs. The antitragus is very much de-
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veloped into a valve capable of closing the meatus, much more so than in the H. leucop~ts. 

The thumb is rudimentary, with a broad nail; the posterior portion of the heel is hairy. 
The species of Reith?-odon in North America are confined, on the Atlantic border, to th~ 

southern States; they are found about St. Louis and westward to the Rocky Mountains, whence 
specimens were brought by Lieut. Beckwith. Species occur also in New Mexico, Sonora, and 

California. · 
I have never seen either skins or skulls of Reithrodon from South America; but judging 

from the figures given by Waterhouse, there are considerable differences, not only in size, but 
also in other characteristics. It is, however, impossible to indicate these discrepancies without 
making a careful comparison of specimens from the two continents. 

To Major Leconte is due the credit of first pointing out the existence of Reithrodon as a North 

American genus. 

REITHRODON HUMILIS. 

Harvest Mouse • 

./Jfus humilis, Aun. & BACH. Pr. A. N. Sc. Phila. I, Oct. 1841, 97.-In. J. A. N. Sc. Phila. VIII, u, 1842, 300.-
In. N. Am. Quad. II, 1851, 103; pl. lx.v. 

He;peromys humilis, WAGNER, Wiegm. Archiv, 1843, u, 51. 

Mus lecontii, Aun. & BACH. J. A. N. Sc. Phila. VIII, n, 1842, 307.-In. N . Am. Quad. III, 1854, 324. 

Hesperomyslecontii, WAGNER, Wiegman, Archiv, 1843, u, 51. 

Reithrodon lecontii, LECONTE, Pr. A. N. S. Phila. VI, Oct. 1853, 413. 

SP. CH.-Tail a little shorter than the head and body (about two-tenths of an inch). Head and body less than 2.50 

inches; usually under 2.25. Hind feet .60. Ears large, with thin membrane covered with short hairs. Color above, 

mouse gray brown, or a little darker ; cheeks, and generally the lower part of the sides, fulvous. Beneath, grayish white, 

tinged with reddish, with a plumbeous aspect. Oral region, chin, and feet, white. 

This animal is considerably smaller than the . domestic mouse, (very nearly the size of the 
Mus agrarius of Europe,) but resembles it very much in general appearance; so much so, in 
fact, that the grooved incisors will only distjnguish them at first glance. The head is small and 
slender; the ears are quite large, almost equal to the Hesperomys leucopu8; they are, however, 
apt to appear smaller than in reality, from being partially buried in the fur. They are 
slightly obovate, rounded at the apex, rather longer than wide; the auricle very thin and 
delicate. The antitragus is conspicuously developed as an elongated valve, capable of closing 
the meatus; it is much more distinct than in Hesperomys; both surfaces are covered with short, 
close hairs, except around the meatus, which is naked. The nose is as in Hesperomys, the 
muffie hairy to the end ; the septum and region round the nostrils naked ; a furrow in the 
middle of the septum continued into a cleft of the upper lip. The eyes are diminutive, smaller 
than in Hesperomys. 

There are no striking peculiarities in the feet; tl1e thumb is rudimentary, armed with a 
broad, short, flat nail. There are six large tubercles on the hind feet and five on the fore, as 
described in Neotoma and Hesperomys. The toes are as in the latter genus. The soles are 
covered with scattered hairs as far as the tubercles, the hairs densest towards the heel. The 
remaining portion is naked, with a pavement of moderately large scales. 

The tail is somewhat variable in length ; usually, however, it is as long as the distance from 
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its root to the eye, or a lit tle less than the head and body. It is well covered with short hairs, 
concealing the annuli. 

The colors of this animal are quite similar to those of the common house mouse; the back 
being of almost precisely the same shade of brown, perhaps a little darker. T he under parts are 
grayish white tinged with reddish, but the lead-colored bases of the hairs, usually quite distinctly 
visible, impart a plumbeous aspect. The cheeks generally are fulvous, and in many specimens 
there is a distinct band of the same on the lower part of the sides . The feet, region round the 
mouth, and chin , and under half of the tail are white, much more conspicuous in the alcoholic 
specimen than in the dried skin. 

Several specimens from St. Louis resemble this very closely, but are not in sufficiently good 

condition to be determined. 
The first published description of this species was by Audubon and Bachman in 1841. The 

Mus lecontii of the same authors appears to be very similar , except that the ful vous stripe on 
the sides is less distinct. As there is no difference except what might naturally result from 
age, I have reduced this name to a synonym. 
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1052 Society Hill, S . lJ ..... .. . .. ..... .... M.A. lJurtis & sons . .. Skin ........ ................. ..... .. .. ........... .... .. .. 

1053 .. .. .. .... .. ..... do .. ... . ...... .. .... ... .. .. .......... . do . .... ... · .. .. .. .. do ...... .. ... ... . .. . .. ' )' " .... ...... ... .... .. :· .. . .. .. .. .. 

1064 2017 .... .. ...... do.. .. ... . .... .. A ug., 1855 ... .... . . .. do .... . ..... .. .... do . .... . .. .. ... .. .... . .. .. . . .... ... . ... ... . .. .. . .. , .. .. .. 

19Y3 ...... .. . . . . .. ... . do .. ...... ..... , .. .. ......... , ...... .. do ........ .. , ; .. . . do.,.. ..... .. . . .. . .. . .. . • • .. • .. .. . .. . .. .. ............ . . .. 
1995., .. .... .. .. ..... .. . do ..... .... .... , ...... ........ .. ...... do .. .... ... .. ..... do . ... .... .. . .. .... . . . .. .... . . . .. . ...... .... . . . .. ... . . . .. . 
2535 ....... .. . .... .. .. do ......... ... . .... . . . ... . .. . . ....... . do. . ..... . ••• •. In ale... ... .38 . 77 .88 2 .42 2.2~ .30 .60 

2536 . . . .... ... ..... . .. do .. .... . .. .. .. ..... .. .... . .. .... . . .. . do . . ... ... . .... . .. do.... ... . ,40 ,80 .90 2.10 2 .01 .28 .60 

2537 .. . . .. .. ...... . .. . do ............ .... ... . .... .. .. .... . ... do: .. . .. . . . ... .... do.... . ... .~3 .66 . 85 2 .10 1.90 .27 .50 

2538 . •. .• .. ...... ..... do .. ... . . ...... .. .. ...... .. .. ........ do .. .. .. .. .. .... .. do. . .. . . . .35 .iO .88 2 .15 1.97 .28 . 57 

815 .• .. ... .. . . Liberty county, Ga. .... .. .. . .. .. .. .. . Major Leconte .. .. .. . Skin . .. ... ... .... . ... . .... ... .. .. ... .... ... .. ....... .. . .. . 

2247 ...... .......... .. do ... .. ..... ... . . ......... .. ..... .... do .. ......... .. . .. do ....... . .. .... ... .. ...... . .. .. .... .... .............. .. .. 

2248 ........ .. .. ...... do . .... .. ....... .. . ....... .. .. .. .... .. do .. .. .. .. ...... .. do. ... .. .. ...... .. .. . .. .. .. .... .. .. .. .......... ...... .. .. 

?569 1691 iJ St. Louis, Mo .. .... .... . .......... .. . Dr. G. Engelmann .... .. do . .. .. .. .... .... .. ............ ..... ; ,. ...... .... • .77 
?570 1692 (J . .. .. ... do .... .. .......... ..... . .... ....... . . do .. .. .... ...... .. do . . . .. . ....... .. ..... .... . .. .... .... .. ............ ... . .. 

REITHRODON MONTANUS, Baird . 

Reithrodon montanus, BAIRD, Pr. A. N. Sc. Phila. VII, April, 1855, 335. 

SP. Cn.-Tail very little less than head and body, which barely exceed t wo inches. Hind foot . 50. Ears small, the 

membrane thickened, and with long coarse hairs. Above, brown and pale yellowish gray, much lighter than mouse color. 

Outside of ears and flanks, pale yellowish brown, without any rufous. Beneath, dull whitish. 

The single specimen of this species brought by Captain Beckwith appears quite adult, though 
of very -diminutive size, that of a half grown mouse. The head is short and considerably 
arched, the muzzle hairyJ except the septum and the inner edges of the nostrils, on which no 

57 I~ 
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caruncle is discernible. The ears are large and broad, rather densely coated with longish hairs, 
which, in this case, as well as on the rest of the body, are longer than usual in Hesperomys. 
The base of the ear is concealed by the long hairs on the cheeks. The tail is nearly as long as 
the body, and the hairs on it sufficiently dense to obscure the muroid scaly rings. The fore' 
foot is too much distorted to show the comparative length of the fingers. On the hind foot, the 
central three toes are longest and nearly equal. The fifth claw reaches to the base of the fourth. 
The sole is hairy to near the end of the meta tar sus. 

The predominant color above is a mixed brown and pale yellowish gray ; beneath, dull 
whitish; on the :flanks and the outside of the ear, pale yellowish brown. Nowhere any tinge 
of rufous. The hairs above are lead color at their base, then dull grayish yellow, and tipped 
·with dusky. On the sides, the yellowish is brighter and the dusky tips wanting, in great 
measure. The tail is dusky above, whitish beneath and on the sides, the difference of color 
scarcely discernible. The feet also are whitish. 

General dimensions. 

441. 

Inches. Lines. 

Nose to occiput-----------------·------------------ 10 
root of tail _ . ____________ . ___ • _ _ _ _ _ _ 2 2 

Tail, from root to end of hairs.--------------- 2 

Ears, height, posteriorlY----------------------------- 3;} 
internally, above notch __________ -------- 4 

width ___________ ----------_---------- ---- :... 2} 

Leg, hind foot, from heel to end of claws •••••• -------- 6 

Skull, length-------------------------------------- 9! 

Longest hairs on the back---------------------------- 3~ 

This species appears to differ from the Il. humilis in longer tail, shorter hind feet, and the 
absence of any rufous on the body. The imperfect condition of the specimen prevents more 
minute details. The ears, however, are smaller, the auricle thicker, and covered with longer 
and coarser hairs than in Hesperomys, more as in A.rvicola. The under parts are of a much 
purer white. 

List of specimens. 

Catalogue j Corresponding Locality. Whence obtained. Original Nature of Collected by-
number. No. of skull. number. specimen. 

441 1306 Rocky Mountains, 39° I Capt. E. G. Beckwith, U.S.A. 13 Skin._---- Mr. Krcutzfeldt. 
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REITHRODON MEGALOTIS, Baird. 

Sr. CH.-Largest of North American species. Head and body from 2.50 to 3.00 inches; tail about two-tenths shorter. 

Hind foot near .70. Ears large, moderately clothed with hair. Above mouse-gray, lined with darker, and tinged with 
rusty; on the rump and sides a fulvous wash. Beneath, soiled yellowi~:h white. 

Two specimens of Reithrodon were collected by Dr. Kennerly, between Janos, Sonora, and San 
Luis Spring, which I cannot readily refer to any of the described North American species. 
For a fuller account I would refer to the report of the United States and Mexi-can Boundary 
Survey. 

List of specimens. 

'" 8 Measurements. 
"8 

Locality. Wllence obtained. ~ Collected by-
rn ~ 1:; 
~ From tip of nose to- Tail to end of- Length of- £ ~ .C ~ 

~ ~~ ·a~ Z Eye. Ear. Occip. Tail. Verteb. Hairs. Fore ft. Hindft. ~'" :X:: 

----------------------------------1---------
1039 2281 Janos to San Luis Maj. W . H. Emory, Mounted. ...... . .. .. . .. .. .. 3.00 2 .25 2.30 . .. .. . . .68 .tl4 .43 Dr. C. B. Ken-

Spring. U. S. A. nerly. 

1040 ............... do .................. do ......... In ale.-... .40 .72 .88 2.42 2.25 •. .. .. . .30 .50 ....................... .. 

REITHRODON LONGICAUDA, Baird. 

Sr. CH.-Size small. Tail considerably longer than the head and body, (which measure from 2.10 to 2.30 inchesJ 

usually from three to eight tenths of an inch longer. Hind foot . 65 to . 70 of an inch. Above dark brown ; beneath white, 
tinged with reddish yellow. A broad wash of bright fulvous on the sides and cheeks. 

This animal, in the character of head, ears, nose, and feet, is very similar to what has been 
described in Reithrodon humilis. It is, however, of larger size, the ear and tail absolutely 
larger. The tail is rather longer than the body, instead of shorter. 

The colors are very similar; the back is a dark brown, rather darker than in the house mouse, 
but otherwise very similar. The belly is soiled white tinged with reddish yellow; on the sides 
is a broad wash of fulvous extending to the cheeks. The feet, chin, and under parts of the tail 
are white. In some specimens, apparently younger ones, the belly approaches more to the 
whiteness of Hesperomys, though never attaining it. The cheeks are, perhaps, brighter than in 
R. humilis. The bind feet are considerably longer than in R. humilis, in accordance with the 
increased length of the tail; these two members in mammals being usually in strict proportion 
to each otber___:tbe longer the tail the longer the hind feet, and vice versa. 
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List of specimens. 

Measurements. 
'§ 

..: ~ 
" ... .c 0 s 0 " .; 
"' z "" " '"' "' ·" ~ 

'd 

"" 0 "' ~ '" t: >< 0 " 0 0 "' ----

~ ... ~ . .:;: 

Whence and how obtained. 1: Nature of .; .~ ~ ~ ~ f ~0 ~ specimen. >. ~ g :;:::; ""d 'd ..., 

-a B BE;~ s&~~ 

--1----------1-----------~-·-~-----~--~- ~ ~ I ~ i ~ ~ ~ _ ~ 

Locality. 

141S' 22S2 <;;! Petaluma, Cal .•.••••.. E. Samue.Js •••••••••••••• ...... Skin ...... ...... ...... .75 2.0S 2.25 2.33 ...... .. , .... .70 

15S3• 2411 .... ...... do .... ........... .•.••. do .................. ...... ... do .•••••. ······ ...... .S3 1.83 2.25 2.33 ...... ...... ...... 
1419' 2283 .... ...... do ................ ...... do .................. ...... ... do ....... ...... .83 2.25 2.42 2.60 ...... ...... ...... 
2581 ..... . .... ...... do ............... ...... do .................. ...... In alcohol.. .35 .70 .90 2.15 2.50 .25 .65 

2582 ...... .... ...... do ................ ...... do .................. .... do., .... .35 .69 .S6 2.15 2.45 ,30 .65 

2583 ...... .... ..... do ................ ...... do .................. ...... .... do ...... .40 .so .95 2.10 2.SO .32 .6S 

2584 ...... .... ...... do ................ ...... do ............. . .... .... .. .... do ...... .35 .73 .90 2 .10 2.40 .26 .60 

25S5 ...... .... ...... do ................ ...... do .................. ...... .... do ...... .35 .70 .90 2.13 3.15 .ao 0 70 

25S6 ...... ... ...... do ................ ...... do ................. ...... . ... uo ...••. ,30 .65 .S4 2.00 2.35 .25 .63 

25S7 ...... .... ...... do ................ ...... do .................. ······ .... do ...... .40 0 73 .90 2.30 2.65 .30 .66 

25SS ...... .... ...... do ...... ········· ...... do .................. ...... .... do ...... .40 • 70 .90 2.00 2,60 .30 .63 

25S9 ...... .... ...... do ............... ...... do .................. ...... .... do ...... .40 .so .90 2.40 2.SS .31 .65 

2590 ...... .... ...... do ................ ...... do .................. ...... .... do ...... .3S .79 ,90 2.10 2.70 .30 .6~ 

2591 ...... .... ...... do ................ ...... do .................. ...... .... do ...... .3S .70 . S9 2 .20 2.65 .30 .60 

27082 San Francisco, Oal ..... Capt. Rodgers, U. S.N ... 50 .. .. do ...... .40 .72 .ss 2.70 .26 .63 

1 Measured before ,skinning. 2 Collected by W. Stimpson. 

There is a small mouse, described by Audubon and Bachman, under the name of Mus caroli
'nensis, which appears different from Reithrodon humilis, but in the grooved incisors seems to 
belong to the same genus. They mention it as e~isting very sparingly in the maritime districts 
of South Carolina, and found usually in low grounds, partially inundated. The description is 
as follows: 

REITH:RODON CAROLINENSIS. 

Mus carolinensis, Aun. & BACII. J, A. N. Sc. Phil. VIII, n, 1842, 306.-IB. N. 4m. Quad. III, 1854,, 332. 

Hesperomys carolinensis, WAGNER, Wiegm. Archiv, 1843, n, 51. 

SP. Cn.·-Upper fore teeth slightly grooved; tail, half an inch longer than the body; ears long; color, light plumbeous; 
under parts and hind feet scarely lighter. 

Point of nose, lips, chin, fore feet, and na,ils, white; whiskers, dark brown. A narrow fawn
colored ring round the eye. Ears, legs, and tail, light ashy brown. Fur on the hac:).: and sides 
uniform light plumbeous; the under surface scarcely & shade lighter. 

Length of head and body _______________________________ _ 

tail ------------------------ -----·---- - -------

Inches. 

2 

2 

Line8. 

4 

9 

Height of ear------------------------------------------------.---- 4 
Length of tarsus 0 ___________________________________ 0 ___________ • 6~ 

The grooved incisors distinguish this species from the common mouse, and the Hesperomys 
leucopus; from the other North American Reit.hrodons the dark color of the belly and hind feet 
constitute a decided characteristic. 
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HESPEROMYS, Waterhouse. 
He13pemmys, WATERHOUsE, Zool. of Beagle, 1839, 75. 

WAGNER, Suppl. Schreb. III, 1843, 510. 

BuRMEISTER, Thiere Brasiliens, I, 1854, 162. 
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Form, generally murine ; tail variable, scant haired. Molars diminishing from first to last; elongated, the sides indented, 

the crowns with a single longitudinal furrow. Young; teeth with a double longitudinal series of tubercles; when worn, 

the molars, with angular indentations of the enamel, more or less elongating. 

The typical North American species of this genus have the general appearance of Mus, with 
their long tails, large ears, and quick movements. They have, however, a more hairy tail, and 
the anterior molar teeth have only two tubercles in the transverse series, or two series of tubercles 
longitudinally inserted, instead of three, as in the genus Mus. 

Most of the species have white feet, and the tail whitish, with a darker stripe above. They 
vary in the ~ize and hairiness of the ears, the length of the feet and tail, and in the color. 
There is not much variation in the skull. 

The genus Hesperomys, as above constituted at the head of this article, is of very great extent, 
embracing a large proportion of the American JJfuridae. It is, properly, the type of the division 
of Sigmodontes, the general remarks respecting the latter applying more particularly here than 
to the other genera: 

Within the limits as assigned above to Hespero,;{ys there are considerable variations of greater 
or less importance which induced Waterhouse, the chief authority in respect to the American 
Murines, to establish several sub-genera for the South American species, based upon the varia
tion in the folding and pattern of the enamel, the comparative length of the snout, tail, feet, 
and fur, and the existence of claws· or nails on the thumb of the hand. Finding, however, 
that the characters derived from this feature cannot be relied on in all cases, even for specific 
differences, and that the others mentioned seemed more or less intangible, our -author, after 
erecting the genera Scapteromys, Oxymicterus) Habrothrix, Calomys, and Phyllotis, subsequently 
combined them all into one genus, Hesperomys, which has been adopted by most writers. There 
are, however, sufficient grounds for arranging the South American speci~s of this genus with sub
genera, corresponding in the main with those originally given by Waterhouse, excepting that, 
as suggested by Wagner, Oxymicterus and Scapteromys may be conveniently combined, as also 
Habrothrix and Phyllotis. This would leave three sub-genera, for which, with Burmeister, the 
names Calomys, Babrothrix, and Oxymicterus, may be retained. Burmeister, however, makes 
Holochilus1 another sub-genus of equal rank, differing from Wa:gner and Waterhouse, who 
give to it full generic rank with Hesperomys, Reithrodon, &c. 

1 HoLOCHILus, Brandt. 

WAGNER, Suppl. Schreb. III, 1843, 518. 

Holochilus, BRANDT, Mem. Acad. Imp. Sc. St. Pet. (VI Series,) III, 1835, 428. 

BuRMEISTER, Thiere Bras. I, 1854, 162. 

General appearance rat-like. Upper lip not COII\pletely split, hairy above. Tail long. Molars short, broad; last upper 

mobr as long as the first; inner side of the central lower molar with two indentations. 

In size the· species of this genus equal the large rats, the body of one measuring nine inches. The upper lip, instead of 

being fissured to the nose, has its upper portion hairy, with the exception of a little fold of skin below. The molars are 

very large, the third upper as long or longer than the second, and equal to the first. The genus differs from HeSJ!eromys, 

which h~ts the teeth becoming smaller from before behind, in lacking this progression. The rela1ion~hips to Sz[Jmodon are 
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The following features may serve to characterize the above sub-genera, the last of which, at 
least, is probably entitled to higher rank. 

CALOMYS, Waterhouse. 

Calomys, WATERHOUSE, Pr. Zool. Soc. Lond. V, 1837, 21. 

WAGNER, Suppl. Schreb. III, 1843,524. 

BuR~IEISTER, Thiere Bras. I, 1854, 168. 

Eligmodontia, F. Cuv. Ann. des Sc. Nat. 1837, 168. 

Form highly murine. Tail as long or much longer than the body. Eyes and whiskers large. Upper border of the orbit 

sharp, extending backwards as a ridge along th'-l side of the cranium. Indentation of the enamel of the mblars consider

able ; posterior molar moderate. 

The species of this section are very mouse-like, both in shape and size, although almost always 
white on the belly, feet and under surface of the tail. The fur is long and very soft, with still 
longer but soft hairs interspersed. The head is pointed, the ears large and coated with very 
short hairs. The elongated tail is coated with short hairs, so as usually more or less to conceal 
the annuli. The hind feet are long and generally correspond in this respect with the tail, both 
being longer or shorter together. 

The skull is rather full, with the nose elongated. 'l'he upper border of the orbit is sharP 
and continuous, with a blunt ridge, which passes back along the junction of the temporal and
parietal bones to the occipital. The enamel folds are rather narrow and parallel sided, and the 
teeth generally exhibit the characters described under Sigmodontes. 

HABROTHRIX, Waterhouse. 

Habrothrix, WATERHOUSE, Pr. Zool. Soc. V, 1837, 25. 

WAGNER, Suppl. Schreber, III, 1843, 516. 

BuRMEISTER, Thiere Bras. I, 1854, 178. 

Form arvicoline. Eyes and whiskers small. Tail and feet short ; the former with short hairs. Ears well furred. Skull 

elongated. Edges of orbit rounded. Indentations of enamel short. Posterior molar very short. Thumb with ·a nail. 

The species of the sub-genus Habrothrix bear a close external resemblance, except in the sharp 
snout, to the Arvicolas, and, in fact, would seem to represent them in South America. The 
eyes are small. The ears are quite large, broader than high, and well covered with hair. The 
muzzle is long and pointed; the whiskers short and scanty. Tail shorter than the body, rather 
densely coated with hair. Tail and feet shorter than in Oalomys. Thumb of fore foot with a 
broad :flat nail, instead of a claw, as in Oxymicterus. 

The skull is narrow and elongated, the muzzle especially so; the upper edges of the orbit not 
sharp, but rounded off. The malar bone is shorter and lfss curved than in Oalomys. The 
lower incisors are narrower ; the posterior nearly circular upper molar is decidedly smaller. 
The enamel folds penetrate less deeply, and the molars, when half worn, do not exhibit any 
isolated enamel islands on the grinding surface. The fur is soft, the longer hairs projecting 
less than in Oalomys, and the color is of a more homogeneous grayish. 

Scapteromys differs in having a claw to the thumb, all the fore claws long, the molars also 
slightly different. 

very close, extending apparently to the very pattern of the enamel loops; an appreciable distinction, however, is to be 

found in the comparative lengths of the molars. 

No species of Rolochilus have yet been detected in North America. Its affinities appear ve1·y close with Sigmodon. 
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0XYMICTERUS, Water house. 

Oxymicterus, ·wATERHousE, Proc. Zool. Soc. V, 1837, 30. 

WAGNER, Suppl. Schreb. Saug. III, 1843, 513. 

BummrsTER, Thiere Bras. I, 1854, 182. 
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Form, Lemming-like. Eyes aud w;hiskers small; tail and feet short. Claws very long and sharp; thumb with a distinct 

<;Jaw. Muzzle prolonged into a trumpet-shaped tube. Central molar in either jaw with only one indentation on each 

side ; the very small posterior molar with none at all. 

Where Habrothrix represents the Arvicolas, according to Burmeister, the species of Oxymic
terus bear the same relation to the Lemmings, as far as the stout body, short tail and feet, long 
claws, and the distinct claw on the thumb of the fore foot extend, instead of a broad nail, as in 
Oalomys and Habrothrix. The muzzle is very large and pointed, more so than in Habrothrix ). 
but like it, the fur is short, with the coarse hairs projecting but slightly ; eyes small and the 
whiskers feeble. The ears are well furred. The soles are naked from the heel. The edO'e of 

0 

the intermaxillary is prolonged into a tube completed by the elongated nasal bones widening 
at the end, somewhat like a trumpet. The incisive foramina extend back between the molars ; 
the ante-orbital foramen is small. The upper edges of the orbit are much rounded, the fore
head broader between the orbits than'·in Calomys, the nasal bones extending much further back. 

. . 
The molars have short wide folds when worn, somewhat similar to those of .Arvicola, without 
any enamel islands. 

A careful comparison of the species of the Sigmodont group of North and South Am_erica is 
quite sufficient to show that, with the same general characters, the minor conditions vary 
throughout. I have not had, as yet, the opportunity of examining more than one South American 
species ; but judging from this, and from the very accurate figures and descriptions ofWaterhous~, 
Wagner, Burmeister, and others, I consider it entirely probable that a very critical and extended 
investigation will show that even the genera, much more the sub-genera, are entirely different. 

A.. striking feature of the North American vesper mice, to anglicise Wagner's name, is their 
diminutive size compared with the South American. Many species of the latter are fully equal 
to the ·rats, or even large_r, some of them, as Holochilus, with still larger teeth. Scarcely one 
of our species exceeds four inches to the root of the tail in the flesh, while most are the size of 
the common house mouse or less. The South American Reithrodons have a body six inches in 
length, so stout and full, aud the head so large and much arched, that one species has been called 
R. cuniculoides, rabbit-like. The tail, also, does not exceed half the length of the body. Our 
species, on the contrary, are the smallest of our mice, scarcely more than half the size of the 
house mouse, which they otherwise closely resemble in shape and proportions. The tail is as long 
as the body alone, or else longer than the head and body together. The shape and character of 
the skull are quite different. 

The only one of the South American subdivisions of the genus Hesperomys to which our North 
American _animals even approximate is Calomys. Even here the South American species are 
mostly of large size, only a few as diminutive as the largest of ours. None of the divisions of 
Habrothrix, Scapteromys, Oxymicterus, or Phyllotis, not to mention Holochilus, are represented 

in any North American species. 
It then becomes necessary to seek for some other arrangement for the North Am'erican vesper 

mice, and this is readily indicated by an examination of the species now known to naturalists 
in which sub~generic distinctions, as well defined as those of the South American, can easily be 
found. I have satisfied myself of the existence of four groups, readily distinguishable by 
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external characters. Two of these differ only in the presence or absence of hair ~n the soles, 
and may, perhaps, be best considered as one; the third is similar in skull, but differs in external 
ch~racters ; the fourth is so distinct as perhaps to be worthy of generic separation. 

The molar teeth appear to be very similar in all, decreasing regularly from anterior to poste
rior, each about two-thirds the length of its predecessor in the upper jaw, the disproportion 
rather less in the lower. The enamel folds are much more superficial than in the South American 
species, so much so as to render it difficult to detect any particular pattern of indentation. 
When the crowns wear plane, instead of loops we see usually only a slightly irregular border 
of enamel encircling the dentine as a single island. The posterior upper molar is nearly circular, 
and very small; it has no appreciable indentations whatever; the middle molar has one median 
internal, and two rather obscure external, and one at or near each end ; the third has two 
alternating indentations on each side. In the South American specimen ·referred to, the inden
tations, even in the much worn teeth, are as deep and as · distinct as in .Arvicola or Neotoma; those 
of opposite sides of the same tooth are opposite each other, and almost touch ; there are two on 
each side the anterior, and one median on each side of the middle and posterior, thus presenting 
a very different appearance. How constant this may be~ cannot say, but Waterhouse's figures 
of skulls represent the same thing in nearly all the South American species. These differences 
m the teeth may be tabulated as follows : 

North American. South American . 

. Indentations of enamel of opposite sides 
of the upper mol01.rs _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Alternating_____________________ ____ Opposite ________________________ _ 

Outside of middle molar, with _________ Two indentations - ------------------- One------"-------------------- - -
Posterior molar ____________ ---________ Small; circular, with scarcely a trace of Larger, subquadrate, with a deep in-

indentation. dentation on either side. 

It is very possible, however, that some South American species may be more like ours in the 
character of the skull, especially the species of Habrothrix. 

The first group embraces species most similar in form to the South American, especially to 
Oalomys. Here the size is very small, none exceeding four inches in the flesh to the root of the 
tail. The ears are large, with short close hair ; the tail is two-thirds the length of the body or 
else a little longtr. The belly and feet are generally white ; the bright ful vous above of many 
South American mice is only faintly represented in one or two species, their golden yellow under 
parts, never. The soles in one division are hairy to the tubercles, which are usually six in 
number ; in the other divh,ion the soles are entirely naked. The tubercles a.re all large and 
conical; the posterior one especially. The claws are all short and weak; the hinder longest. 
The hind feet are longer in proportion than the fore ; the hand half the length of the hind foot. 
The bristly hairs of the back are soft, and only a little longer than the under furJ so that they 
are but little conspicuous. 

The skull has the superior edge of the orbit rather sharply angular, but not provided with a 
raised crest or bead, such as is described in the South American species. In the smaller ot 
these, however, this crest is said to be wanti~g, as it is in a skull before me from Chile, in which 
the orbital edge is only sharper than in our species. The molar teeth already described are much 
the same in all the North American groups, and bear a close relationship (judging from descrip-
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tions) to those of Habrothrix, as does the skull likewise. Indeed, it may be said that the species 
of the group resemble Oalomys in external form, and Habrothrix in skull and dentition. 

As already stated, this group is divisible into two, one with the soles hairy behind the 
tubercles, the other with the soles entirely naked. The two are very similar in other respects. 

Although a new sub-generic name might with all propriety be made for this section, I shall 
not attempt it now in my ignorance as to how far some of the smaller and least studied South 
American species may share the same characters. At the same time, however, I shall not be 
at all surprised to find that neither this nor any other section of vesper mice has any direct 
representatives on the continent of South America. 

The second division resembles the Arvicolae somewhat in external characters. The eyes are 
large, the ears rather small; the fore limbs are stout and powerful, compared with the hinder, 
which are much shorter in proportion than in the preceding group. The fore feet are two-thirds 
the length of the hinder ; the claws of all the feet very long, the anterior considerably longest. 
The thumb, however, is rudimentary, with a nail. The tail is less than half the length 
of head and body, very thick at base, and tapering rapidly to an attenulted tip, well cbvered 
with soft appressed, not bristly, hairs. The soles have but four tubercles, lacking the.two posterior 
ones of the preceding group. The sole is very densely furred to the tubercles, and consequently 
much beyond what is seen in the preceding section, or two-thirds instead of one half. This 
furring, too, is much closer and fuller; in fact, somewhat resembling that of the hares, with 
almost as long a staple in proportion. The fur is soft; the bristly hairs projecting but slightly. 
The skull presents few differences from the preceding division, except that the muzzle and 
inter-orbital spaces are broader, the incisive foramina shorter and much more open, and the 
teeth rather broader. 

In some respects this group resembles Habrothrix, especially in teeth, but differs in having 
the muzzle broad and short rather than slender and long, as compared with Oalomys. The 
long fossorial claws, much longer anteriorly than posteriorly, are not found in Habrothrix, 
which also has the sole nearly or quite naked, with black tubercles, as in Sigmodon. From 
Scapteromys it is distinguished by the thumb nail, not claw, and by the character of the molars. 
The name of Onychomys may be applied to it, as referring to the long claws. There is but one 
species thus far known: the Hypudmus leucogaster , of Maximilian, or the Mus missouriensis of 
Audubon and Bachman. 

The third and last group has Hesperomys palustris as its typical, and, as far as known, its 
only species. Here the characteristics are very strongly marked. The general appearance is 
that of Sigmodon or even ofArvicola; from both of which, the tail considerably longer than head 
and body, will at once distinguish it. The fur, though lustrous, is yet very coarse externally, 
owing to the great predominance of the bristly hairs, which are double the length of the others. 
The hair generally is longer and much coarser than in the other divisions, only less so than in 
Sigmodon. The ears are comparatively small, not longer than the adjacent fur. The hind feet 
are very long, especially the toes, which are inserted obliquely, as in Fiber. The soles aie 
perfectly naked, with six tubercles, which are all very small, except the posterior, which is 
narrow, linear, and very long, as in Mus. The skull in most respects, the teeth especially, is 
as in the preceding sections; a very striking difference, however, is seen in the upper margin 
of the orbit, which is extended into a sharp, compressed crest, passing backwards and sinking 
on the temporal region. This is seen also in Sigmodon, and is the character described as existing 
in the large South American Hesperomys. The posterior margin of the bony palate is consider-

58 L 
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ably posterior to the last molar, (twice its length,) and there is quite a deep fossa between the 
corners of the palatine notch and the posterior molar. In our other Hesperomys the palatine 
notch extends as far as the line of the molars, and the fossa just mentioned does not exist. In the 
skull of the South American Hesperomys referred to, the notch is posterior to the molars, as in 
the present group. For this group, with its many distinctive features, I would propose the 
name of Oryzomys. 

I will now s11m up, in brief terms, the principal characteristics of these different groups, and 
then proceed to the discussion of the several species. 

HESPEROMYS, Waterhouse.-Form mouse-like. Tail not less than the body without the head, 
sometimes longer. Claws .weak; hind legs and feet long, the latter with six large conical 
tubercles; soles naked, or less than half hairy. Upper margin of the orbit sharp, but not 
extended into a crest. 

0NYCHOMYS, Baird.-Form arvicoline. Tail less than half the head and body. Claws very 
large, fossorial, the anterior longest. Soles with only four tubercles, the two posterior of the 
other groups wanting ; the posterior two-thirds of the soles densely furred. Skull without 
orbital crest; the upper margin of the orbit sharp. 

0RYZOMYS, Baird.-Form rat-like. Ears nearly buried in the fur. Hairs of body coarse. 
Tail longer than head and body ; the hairs longest on the under surface. Hind feet very long. 
Soles naked, with six tubercles, all very small except the posterior, which is very long and 
narrow. Upper margin of the orbit raised into a compressed crest, as in Sigmodon. 

The following synopsis may serve to show the relationship of the North American speciss of 
Hesperomys as restricted above. In all, except when otherwise stated, the belly and feet are 
of a more or less pure white. 

A.-SOLES HAIRY BEHIND THE TUBERCLES. 

a.-Tail nearly, or about as long as the head and body ; hind feet long, exceeding . 75. 

1. Tail distinctly bicolor. 

1. Above yellowish brown, with a broad well defined wash of darker along 
the back. Ears dusky brown, with the extreme edge only hoary ......... . 

2. Above reddish brown, with darker hairs, but no distinct dorsal stripe. 
Outside of fore leg like the back? Ears smaller than in the preceding, 
dusky, without any hoary edging? ................................................ . 

3. Above yellowish brown, with dark hairs, but no distinct dorsal stripe. 
Outside of fore leg white? Ears very large ................................... .. 

4. Fur very soft and full. Above sooty brown, relieved, especially on the 
sides, by a little yellowish brown. Outside of fore leg dusky ............ .. 

5~ Color light cinnamon red; a tinge of the same on the belly. Ears dusky 
cinnamon ................................................................... ,. ........... .. 

2. Tail scarcely lighter beneath (shorter than in section 1.) 

6. Larger than H. leucopus. Above rusty yellow, with a dark dorsal band. 
Hind foot .90 ............................................................................. . 

7. Sm.allec than H. leucopus. Above yellowish brown, with a dusky dorsal 
band. Ear dusky, without any light edge. Hind foot about .85 ........ . 

leucopus. 

texan us. 

gambelii. 

austerus. 

nuttalli. 

gossypinus. 

cognatus. 
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b.-Tail bicolor, considerably longer than head and body; the end with a long pencil of hairs. 

8. No cheek pouches? 'rail three quarters of an inch longer than body. 
Body above yellowish brown. Outside of fore leg to carpus like the 
back ........................................................................................ . 

9. With cheek pouches. Tail a quarter of an inch longer than head and 
body, or more. Above dusky cinnamon red; beneath white. Outside 
of fore leg white. Young, dusky ................................................. . 

boylii. 

myoides. 

c.-Tail but little longer than the body without the he_ad; bicolor. 

10. Larger than the preceding. Hind feet long; exceeding .80. Tail shorter. 
Above ashy gray, with a little yellowish brown on the sides. No dusky 
dorsal stripe. Feet pure white ..................................................... . 

11. Hind feet very short; never exceeding . 75, usually under . 70. Color 
above dusky brown, with a little yellowish on the lower part of the sides. 
A distinct darker dorsal wash. Feet dusky except the toes ................ . 

B.-SOLES PERFECTLY NAKED. 

12. 'rail longer than head and body; scarcely lighter beneath. Size nearly of 
half grown rat. Above sooty brown, passing into fulvous on the lower 
part of the sides ....................................................................... .. 

13. Similar to preceding, except not half the size. Above grayish yellow, 
with a fulvous lateral stripe ........................................................ .. 

The remaining species of the Hesperomys group are : 

14. Onychomys leucogaster. 
15. Oryzomys palustris. 

HESPERO:M:YS LEUCOPUS. 

White-footed Mouse--Deer Mouse. 

sonoriensis. 

michiganensis. 

californicus. 

eremicus. 

Mus sylvaticus, var. ERXLEBEN, Syst. An. I-, 1775, 390. (Referring to Pennant's New York variety . .) 
Mus sylvaticus, var. noveboracensis, FISCHER, Synopsis, 1829, 318. 
Musagrariusamericanus, KERR, Linnaeus, 1792,231. (From Pennant.) 
Musculus leucopus, RAFINESQuE, Am. Month. Mag. III, 1818, 446. 
Mw leucopus, DESMAREST, Mamm. II, 1822, 307. 

II 

HARLAN, F. Am. 1825, 151. 
GRIFFims, Cuv. V, 1827, 233. 
FISCHER, Synopsis, 1829, 326. 
DEKAY, N.Y. Zool. I, 1842, 82; pl. xxiii, f. 1. 
AuD. & BAcH. N. Am. Quad. I, 1849, 300 ; pl. x lvi. 
KEN~ncorr, Agric. Rep. U. S. Patent Office, 1856 (1857), 90; plato x. 

Hesperomys leucopus, LEcoNTE, Pr. A. N. Sc. Phil. VI, 1852, 413. 
Mus agr-arius, GonxAN, Am. N.-H. II, 1828? 

LINSLEY, Am. Jour. Sc. XLII, 1842, 351. 
Mus noveboracensis, SELYS LoNGSCHAMPS, Etudes de Micromammalogie, 1839, 67. 

? He:;peromys maniculatus, WAGNER, Wiegmann's Archiv, 1843, n, 141.-In. 1845, n, 148.-In. Abhand. K. B. 
Akad. der Wissensch. V, n, 1848, 316, (or Denkschri!ten, XXII.) 

.Arvicota emmonsii, DEKAY, in Emmons' Rep. Quadrupeds of Mass. 1840, 61. 
-American field mouse, PENNANT, Syn. 1771, No. 303. 

? Field rat, PENNANT, Hist. Quad. 1781, No. 302.-In. Arctic Zool. I, 1784, 131. 
? American wandering mouse, BARTON, Phila. Med. & Surg. Journal, I, 1805, 31. (Notice of great migratory droves 

on the north side of Lake Erie. May possibly refer to H. myoides.) 
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. ' 
SP. CR.-Young, dark slaty plumbeous. Adult, yellowish brown; most usually a broad' and well defined dorsal wash of 

darker. Tail pure white beneath. Tail nearly as long as head and body. Posterior 'tubercle of sole large, elongated. 

Soles hairy for less than half their length. Ears with the edge only lighter. Maximum size of body, in the flesh, 3. 60 ; 

hind feet, . 75 to. 85. Maximum of skull, 1. 05 inches; in one instance, 1. 07. 

This animal is considerably larger than the common domestic mouse, the head and body 
broader also in proportion. The more varied colors, longer and softer fur, larger ears and eyes, 
and external appearance generally, give to it a much more attractive appearance than tbat 
presented by the house mouse. In localities where the latter species has not yet penetrated, it 
often takes up its abode in dwellings and out-buildings, infesting the premises and doing all 
the petty mischief for which the other species is so well known. 

The head of this animal is rather broad in proportion to its length. The muffie is entirely 
hairy to the extremity, both above and below, the septum and region around the nostrils alone 
being naked. The hair even extends in an obtuse angle a little way on to the septum, but not 
reaching the level of the nostrils. The nostrils are elliptical, and partly visible from the side. 
The septum is rather wide, with a single median separating furrow, which passes directly into 
the deep fissure of the upper lip. This fissure extends as far as the nose, becoming more and 
more shallow. No traces of cheek pouches can be detected. The ears are large and rounded. 
There is a long low antitragus, which, however, does not appear at all valvular, as in Jaculus 
and perhaps Reithrodon. It is thinly coated with hairs on both sides, except around the 
meatus. 

The thumb of the fore finger is a very rudimentary callosity, covered with a broad flat nail 
exactly resembling that on the human hand. The third finger is longest; the fourth but little 
shorter ; the lilecond and fifth successively shorter still. The proportions of the hind toes are 
much like those 'of the fingers ; the first toe is, however, longer, its claw not reaching quite to 
the penultimate articulation of the second toe. The palms are naked, with five large nearly 
equal tubercles, which nearly cover them ; the soles have six tubercles, the anterior five quite 
similar in size and position to those of the hands, the posterior single one placed a little 
anterior to a point mid way between the heel and the bases of the toes. The soles are covered 
with short hairs from the heel to near the first tubercle. This character will always serve to 
distinguish the white-footed mouse from the common domestic mouse, in which the entire under 
surface of the sole is perfectly naked. 

The tail is a little shorter than the head and body ; very rarely attaining the same size or 
longer ; it is rounded, tapering to a rather blunt tip; its surface covered with whorls of scales, 
between which spring short hairs, partially concealing them; the tail appearing considerably 
more hairy than in the domestic mouse. 

The colors of this animal vary very considerably with age. Themost perfect pelage of the 
fully adult specimens is of a light yellowish brown color on the back and sides; the middle 
of the back, along a space about the width of the head between the ears, having a wash of 
darker, owing to a predominance of blackish tips to the hairs; these tips are also seen on the 
sides, but in less amount. In some specimens there is a faint indication of a lateral stripe of 
quite bright rusty yellowish extending on to the cheeks. The under parts and insides of the 
limbs, with the upper surfaces of the feet, are pure cottony white. The line of demarcation 
between the colors of the belly and sides commences at the upper incisors,.passes backward 
under the eye, over the shoulders, and along the middle of the sides to the outer edge of the 
hind legs. The outer ~111rface of the hind legs, exclusive of the feet, is always colored like the 
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back; the outside of the arm is sometimes pure white below the shoulders, sometimes with a 
dusky tinge, sometimes colored like the back nearly to the wrist. The under surface of the tail 
is always conspicuously whiter than the upper. 

Young specimens, again, differ considerably from ~he above description; even after they have 
attained their full size they may be of a plumbeous gray above, darker on the middle of the 
back, sometimes with the faintest possible wash of brown on the sides. The under parts are 
snowy white, but the plumheous bases of the hairs show through, somewhat obscuring the 
brilliancy of color in places. The boundaries of the colors are, however, the same as in the 
adult, except that the outside of the fore leg down to the wrist is usually lead-colored. The 
change of color generally begins on the lower part of the sides in the assumption of a more 
yellowish tint, which gradually extends towards the middle of the back, the top of the head 
and nape being the last to change. The extreme edge of the ear is usually whitish, more 
conspicuous than in the adult. 

The adult colors do not appear to be assumed for some time, perhaps several months or more. 
I cannot establish any particular relationship between color and season, all the shades being 
found in every month. 

I have taken the white-footed mouse of Massachusetts as my type in describing the species on 
account of the very large series of specimens on hand received from Mr. Jenks, and repre
senting all the variations of age, sex and season. In comparingwith these some skins from 
Nova Scotia, probably identical with the Labrador species, called Hesperomys maniculatus by 
Wagner, I find little, if any, appreciable difference. They appear rather smaller, the ears, 

perhaps, a little larger, and the upper parts of the young have a grayish cast instead of a 
plumbeous, somewhat as in the Upper Missouri species. The tail is, however, long, as in 
H. leucopus, and the feet of the same character. 

On examining the extensive table of measurements of the white-footed mouse it will be seen 
that, as a general rule, the tails are always longer than the body, exclusive of the head, 
generally a little less than the total length, in a very few instances about one-third of an inch 
longer. The length of the hind foot also varies from . 75 to .85, never less than the former in 
full grown specimens; the more usual length is .80. 

Notwithstanding the similarity in external form between the white-footed mouse and the 
house mouse, there are certain points of difference externally, in addition to the generic ones 
derived from the skull and teeth. Thus the ears anQ. eyes are considerably larger, the head 
broader and more pointed, the feet and their toes longer, and the tubercles much larger; the 
heel is hairy, instead of perfectly naked; the tail is more hairy; the strong contrast of the 
white belly and feet and under surface of the tail are never seen in the house mouse. 

The resemblance between Mus sylvaticus of Europe and the present species is quite close, 
although a simple examination of the skull and teeth will at once settle the question. The 
M. sylvaticus, in some of its varieties, is considerably larger, though not usually so; and, as 
Audubon and Bachman very justly stata, the colors are much less vivid, the tail and ears 
shorter, the white of the under surface does not extend so high on the sides, and there is a 
yellowish spot, edged with dusky on the breast, never seen in H. leucopus. 

This species, for a long time, was considered to be the same as Mus sylvaticus of Europe, or 
at best but a local variety ; as is now well known, however, they are not even of the same 
genus. 

The first applicable name i~ that of Rafinesque, and although nearly all the species published 
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at the same time by him are palpably wilful fabrications, either of his own or of some one 
imposing upon his credulity, the Musculus leucopus is sufficiently applicable to be retained. 

Jurlging from the color and the extreme shortness of tail, I am inclined to believe that Rich· 
ardson' s species is the Hespervmys sonoriensis, var. nebrascens1:s. 

The Mus noveboracensis of Selys is an excellent description of the present species. 
The H esperornys maniculatus of Wagner is based on specimens from Labrador, which appear 

to be the same as those from Halifax. Should these not be the same with H. leucopus, from 
Middleboro' and elsewhere, then the name will be retained ; otherwise it must be reduced to a 
synonym. His comparisons were made chie:fl.y with Richardson's description of what I consider 
to be a different species; and besides this, one strong point of distinction was supposed to be 
the hairy heels of the new species, those of H. leucopus being erroneously supposed by him to 

be naked. 
The American wandering mouse of Barton refers probably either to this species or to the 

H. myoides. The Musleucopus of Thompson is a good description of H. myoides, ,his original 

specimen and type being now No. 833 of the Smithsonian collection. 
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1373 ... ......... Halifax, N. S .............. .. ............ Dr. J. B. Gilpin ...... Skin .............. . ............. .. ... ... . . , ......... .. 
2460 ........... . ..... . do . . •.•••••• •• •••.•....••••••••..••.••.••. do • . •• • ~ ... . . ... .. do ........................... . ..................... . 

]358 ••.••. · ... ....... .. do . ............................... John Uownes •. •••• •. Mounted .. •••. ·· • •· .•• . •••. . ................. ...... .. . 
2713 Q Hingham, Mass . . ......... . . ... ....... ... T. M. Brewer . ... .... , In alcohol ... 53 .90 1.15·3.653.353.53 .40 .82 ..•.••... 66 

b95 1944 (S Middleboro' Mass ....... . .. ~· September . .. J. W. P. Jenks ....... Skin .............. l.l!<i 13.503.333.60 ...... .. 1.05 .54 •••• 

893 1942 ~ .. .. .. do ......... . ................ do .............. .. ................................. L.l7:3.172.172.33 ........ ,1.03 .51 .. .. 

E ~§ g · :::::: : : ·: :::>: 1 .. :0::: ::: .... :.::·· ·· .:. :. ::::::::::. ::. : .. : ::~~:.:::.~ ::·: : __ :E :·L:: 
:~: ~::~ .. ~ .. :::.:::::::::::: :::: ::::::: :I.~~~::::.:::: :::: :·:::::::: :: :::::: :::::: :~:: :: :::: :::. :::: :::: :::: . ::: :::: :::: 1:~~ . ::: :::: 
894 1943 Q ....... . ................... [ September . ............................................ 1.1712.932.422.50 . ... .... . ...... .. .. . 
878 19-29 rJ ............................ May ........ . ................................ . .. . ........... .. ................ 90 ....... . 

1434'

1 

.............. . ......................... Mar. 29,1856 . . ..... .. . •..• •• .• .... .••• • • •••• .. .. . ... 1.1713.50 3.25 3.42 ... . ............... . 
827 1988 rJ ............................ September .......... . ......................... . ........ [.17

1

3.753.333.50 ... .. ........ .. .... . 

1105 . • . • • .. . . . . .. . . . . . . • • • • •• . • . . . • •. •• . . • November 9.. .. • • •• •• • • . .. • • . . • • • . . ••• • • • • •• . • • . . . •. . • •. 4,50 3.40 . • .. . • • • .83 ........... . 

1112 .. ..... . .................. . ................... do . ......... .. ................ . ...................... 4 302.90 •••. •• ... 80 .•••.••.•••• 
2713 .• •. • . .. ••• . .. • . • • .. •• • • ... . • • • • .. ••• .. . Aug. and Sep. . • • • . • • . • . .• . . . . . . •• • • In alcohol.. .55 .95 [.1613.55 2.83.... .36 .80 ..••••.•••.• 

2714 ........................................ ---··· ...... . .................................... 50 .9'2 [.1413.41 · · · : •••.. 35 . 83 . .. . •••.•••• 

~1 ::: : .: : : :: :::: :::::::: ::::: :::r :::: ::::: ::::::: :::: :: ::: ::::::::::: : ~ 1 il!~Elr : : :: :::: :::: 
:~~~ :::::: :::::: :::::::::::::::::::::::::::r :::::::::::: ::::::::::::::::::~:: :::::::::::: ::; :::::~:::::~: : ~~:::: ::~ ::L:: :::::::: 
2723 ...... . .... . ...................... . .... : .............. ·· ·•·•··· • ···· · ···• •·· ····• · ·•••· • .49 .89 1.12(01! 3.00 ..... 36 .78 ••••••••.••• 

:~:~ :::::: ::::::::::::::::::::::::::::::::::1:::::::::::::::::::::::::::::::::::::::::::::::: ::~ ::;~:;~:E~E~:::: :!~ :~~:::: :::::::: 
2727 ["" ...... . •· • •• · ··••· •• ·· ··· ·········!······ .............................. .... .... ... . . 541.021.1913.45 3 .38 . ........ 85 ........... . 

1 These measurements, as of an in the column, 895-827, were taken before skinning. The same specimen after being skinned measured to. root of 

tail4.30; tail, 3.00; hind foot, .82. 
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2777 
2778 

Middleboro', Mass ......... J. W. P. Jenko . .. . .. .. .. .. In alcohol. .52 

........ do., .. • ................... do.............. .. .. .. .. .. do...... ,52 

2779 .................. do ................ .. ...... do ........................ do...... .51 

2780 .................. do ................. . ...... do ........................ do...... .52 

2781 ............. ... ... do .. .... ................. do ........................ do...... .51 

2782 .......... ........ do ................. ..... .. do...... .. ......... .. . .. .. do...... .52 
2783 rJ .. .. .... do ........................ do ........................ do...... .59 
2784 rJ ........ do., ...................... do., ...................... do...... .51 
2785 .. . ........ do ........................ do .......... .............. do...... .50 

2786 rJ .. .. .... do., ................ · ...... do ........................ do...... .49 
2787 .................. do ........................ do ........................ do ........... . 
2788 rJ ........ do ........................ do ....................... do...... .50 
2789 .......... .... .... do ........................ do ................... . ... do...... .50 

2790 rJ .... .... do ..... .... ......... .. ... do ... .. .............. . .. . . do...... .48 
2824 0 ;wethersfield, Con .......... C. Wright ............ .. .. . .... do .... .. 
2732 . ... Nichols, N.Y .............. R. Howell ..................... do...... .51 

2733 .................. do .................. ...... do ..................... : .. do...... .54 
2734 .................. do ........................ do ........................ do...... .50 
2735 .................. do ........................ do ....... , ............... do...... .46 

2741 .......... Sag Harbor, L. 1 ........... .E. N. Byram ................... do...... .55 

2742 .................. do ....................... . do ........................ do...... .46 

2738 .... .. .. .. West Philadelphia, Pa. .... W. s. Wood .............. .... do...... .51 
2739 ...... ... . ........ do ...... .................. do .. ..................... do...... .51 

.90 1.17 3.40 3.30 3.53 .34 .82 

.98 1.25 3.45 3.30 3.50 .34 .83 

,90 1.16 3.42 3.26 3.41 . 33 .81 

.95 1.16 3.25" 3.25 .34 . 81 

.so 1.16 3.39 3.50 3. 70 .33 .eo 

.95 1.16 3.36 3.05 .33 .81 
,99 UlO 3.55 3.10 3.26 .35 .81 

.90 1.15 3.08 3.34 .33 .85 

.87 1.10 2.95 2.70 .31 .78 

.83 1.05 3.05 2.61 .32 . 77 

.89 1.10 3.25 2.90 ...... .31 .78 

.90 1.14 3.01 2.90 ..... ,31 .77 

.80 1.02 2.92 .. .... ..... • .27 • 77 

.95 1.19 3.50 3.08 

.98 1.22 3 55 3.20 

.89 1.12 3.25 3.04 

.85 1.08 2.97 2.46 

.99 1.20 3.62 2.90 

.87 1.05 2.70 2.24 

.94 1.18 3.43 2.85 

.92 1.16 3.40 2 .67 

.36 .82 

.38 .82 

.35 .78 

.33 .77 

.39 .86 

.32 .78 
. . 38 .80 

.35 .75 

.60 

.61 

.57 

.55 

.57 

.55 

.50 

.49 

.61 

.65 

.60 

.52 
,59 

.52 

.62 

.60 
2736 .......... MountJoy, Pa ............. J . Stautfer ..................... do...... .51 .94 1.18 3.25 2.98 .35 • 78 .61 
2737 ........ .. .. . ..... do .. ............... .. . : .. do ........................ do...... .49 .87 1.10 2.94 2.60 
598 1721 .... Carlisle, Pa ................ S. F. Baird ........... .... ...... ...... ...... 1.17 3 ,25 2.83 2.93 

2773 ...... rJ Clark county, Va .......... Dr. Kennerly .............. In· alcohol. .52 ,94 1.15 3 00 ~.50 2.75 

2774 ...... rJ ........ do .................... . ... do ......................... do...... .55 ,98 1.20 3.32 2.84 3.06 

2775 .................. do ........................ do ....... . ................ do.. ... • .59 ,89 1.12 2.9-2 2.65 

2560 Pembina, Minnesota ........ C. Cavileer ................ .... do...... .50 .90 1.10 2.90 2 .20 
547 1666 Q Fort Ripley, Minnesota ..... Dr. J. F. Head, U. S. A..... Skin....... ..... • .. ................... .. 
991 .. .. .. 0 Racine, Wis............ .. . Dr. Hoy................... . In alcohol.. .. .. .. .. ......... ..... .. 

2752 ........ do .................. A. 0. Barry .................... do.... .. ,51 1.01 1.10 3.06 2.40 

2753 ................ .. do ........................ do ..... .... ......... .. .... do.. .... ,45 .88 1.09 3 03 2.46 

2731 West Northfield, Ill........ R. Kennicott. ................. do.,.... ,55 .96 1.22 3.32 3.07 

2747 ..... . .. do .................. .. .... do ........................ do...... .52 .W 1.15 3.35 3.32 

2748 ........ do ........... , ............ do ........................ do...... .51 1.0.0 1.15 2.70 
821 

2749 

2750 

2751 

... . Oleveland, Ohio............ Dr. Kirtland................ Skin ............ . 

.. .. Salem, Ohio....... ..... .. Jndge Newton .................. do...... .55 

••. .. .. .. .. do .................. .. .... do ....................... do.. .... .52 

...... .. .... do ................... .. ... ~o .. ...................... do.... .. .52 

510 1645 .... St. Louis, Mo ....... ....... Dr . .Engelman11 .... ......... ..... do ...... .. .. .. 

.95 1.18 2.90 3.05 

. 92 1.15 3.25 3.30 .... .. 

.95 1.15 3.20 3.10 .... .. 

.35 .77 .57 

.31 .71 

. 38 .82 

.35 .so 

.~8 .70 

.36 .77 .48 

.37 • 78 .50 

.37 .80 

.37 .92 

.34 .82 .60 

.35 • 78 .65 
,40 .85 ...... 

. 38 . 85 
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HESPEROMYS TEXANUS, Woodhouse. 

Hesperomys texana, WooDHOUSE, Pr. A. N. Sc. Phila. VI, Feb. 1853, 242.-In. Sitgreaves' Rep. Exp. Zuni, &c. 
1853, 48; pl. ii. Mammals . 

.8rvicola (Hesperomys) texana, Aun. & BAcH. N. Am. Quad. HI, 1854, 319. 

SP. CH.-Size and proportiflns about as in H. leucopus. Ears small; tail rather shorter than head and body. Color above, 

reddish brown; brighter tha.n in H. leucopus, and more like H. aureolus, but darker, No conspicuous wash of dusky on the 

back. Feet, belly, and under surface of tail pure white. Outside of fore leg like the back I 

I find it very difficult to characterize this species as distinct from H. leucopus, although it is 
very probable that the two are different. The proportions of the limbs are quite similar, 
although the posterior tubercle of the sole appears smaller and further back. The sole is 
densely hairy from the heel to this tubercle. The tail is rather shorter than the head and 
body. The ears are rather smaller than usual. · The general color above and on the sides is a 
reddish brown) brighter than in H. leucopus, or more like H. aureolus. The tint is quite 
uniform throughout, there being no indication of darker on the back, as in the other. The 
under parts and feet are pure snowy white, the tail decidedly bicolor. The young are of much 
the same general plumbeous above as in H. leucopus. 

From the list of references it will be seen that the species at present is only recorded as found 
in the lower parts of Texas and along the Ri? Grande to El Paso. 

List of specimens. 

Measurements. 
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~ t:: I ~ '" "' 
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0 ..: "' ·;a 

~ ~ 
E 0 

., ~ "" Locality. When col- Whence and how .c Nature of 0.. .... .... "' "' "3 s Collected by-" z ol E ol '8 0 0 ~ s::: -;:; " .. !if lected. obtained. " specimen . » ~ " 3 "' "' 
,£ :E ~ ., 

" " " " 0 " " .... .... .... .... 
" ~ "' -;;; ., 

" 0 0 0 0 

'"' E E E E 0 " " g E .:; .:; ~ .:; ';; ~ "' ... :li ~ :li :li "" "" :;; ... ·;,; ~ " " " "' 0 '"' 
'I:: 0 0 0 0 " "' "' ~ 0 t:.l "' 0 z z z z E-< E-< H H H 

---,--l-------------- -----.. -----~-------
2559 .. ........ Western Texas ................... Capt. L. Sitgreaves ••.. Skin in a!. .50 ... ·I· ..... .. 2 .40

1

.... .35 • 781 •..• .• •• Dr. Woodhouse. 
2654 ... ... ... . Fort Bliss, N. Mexico . ...... . . .... Or. S. w. Crawford •... In alcohol. .50 .91'1.18 3.40 2.84,.... .38 .821 ...... . . ....... ....... .. 

El Paso, Texas .... . . . ........ .... Col. J.D. Graham ... . . Skin . . ...... ....... .. 3.7~2.92b. o5 .. . . . 8011.00 •••• J . H. Clark .. . .. ? 145 1127 .... 

1736 ••··•. 0 
1734 ...... 0 

44o 1582 (J 

Western Texas ............ : ...... Capt. Pope .......... . .. do ...... •••• ···· ........ ····1·· .......... 1 .. · · ···· .............. .. 

WacoTanks,N.Mex. Oct.3,-1855 .... do . ........... 143 •• do ...................... ... .................................... . 
Pecos to Rio Grande ...... 1853 .... Cpt. A. W.Whipple ... . .. do...... ... • ............. . . 

1 

............ ~ ...... ... Dr. Kennerly ... . 
1037 2-217 .... Turkey Creek, T exas . Nov., 1854 Major Emo~ ......... Mounted ...... . ........................ 

1
1.10 . 55 .• •••. do ...... .. 

1038 ............... do . . . ... .... ... ..... do .•••..••. • do . . ...... . ....... ,In alcohol •• 43 .85 ... . ... . 2 . 05
1 
..... 35 .72, .: ...... . . .... do ...... .. 

579
1

1702 .• . . ChacoEscondido,Mex Mar., 1853 Lt. D. N. Couch . ...... 
1
Skin .. ............ 1 •... 2 .791

1
2.65 . ... .. .. . 801 ...................... .. 

11302 •••. Brownsville, Texas .. . ........... . Capt. Van Vliet • ..•••• Skull. . . . ••• •• ····1 .. ·· ........ , ........... [ ............ ~ ......... .. 

HESPEROMYS GAMBELII, Baird. 

SP. CH.-Vcry similar to H. leucopus in size and proportions. Feet perhaps shorter. Ears larger. Tail generally less than 
head and body, sometimes a very little longer. Above, yellowish brown, much mixed with dusky, but without a distinct broad 
wash of darker on the back. The entire outside of the fore leg below the shoulder, white? · 

Body stout, with long fur. Ears very large, thinly coated with short hairs; the antitragus 
distinct. Fore feet rather large, hind feet small. Tail shorter than the body, scarcely reaching 
beyond the ears when bent over ; the hairs only slightly elongated at the tip. One specimen 
(:369) with 24 caudal vertebral. ' 
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Oolor.-Above, mixed glossy brown and yellowish brown, the former predominating on the 
back. Sides but little pal¢r. Ears dusky. The white of the fore leg extending as far as the 
elbow. Under parts and feet white. Tail white, dusky above; the difference of color very 
evident. 

Several specimens of Hesperomys were caught at Posa Creek by Dr. Heermann; differing in 
some respects from the others brought in from the west by exploring parties. ·. As they appear 
not quite g·rown, Ihesitate abt>uf describing ·t~emas new/and, for the present, atleast, prefer 
to place them under H. gambelii. 

This spebies di:ffer; ·froiri H. foylii inthe. much shorter tail and less number of caudal verte
brre, more villose ears, with1onger fur at their inner base on the top of the head, shorter hind 
feet, &c. 
- This speci~s, in ~ize :and general appearance, represents very closely the Hesperomysleucopits ot 

the eastern States to such a degree, in fact, 'that as yet I have . not found any easily expressed 
characters to distinguish thein. There is the Saine plumbeou's hue in the young, the yellowish 
brownofthe back, &c. I do Mt :find, however, a tendency to a distinct darker stripe 6n the 
middle of the back, as in H. leucopus, and the general appearance of a series, of each is quite 
different. · It is barely possible that my H. austerus may be a northern variety -of the common 
Californian species, of smaller size and darker color, somewhat like the gray and smallerH. 
leucopus of Nova Scotia, and probably Labrador. . The differences, however, are considerable, 
and further materials will be necessary to decide the question. 

List of specimens. 

'3 M east.irerrien ts. 

~ ~ .. 
"" " e 0 Locality, When col-" " ;2; lected. 
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~ " :::: 
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..: ·~ ..: .§ .::: .::: ..: ' ;i.. ., .,. 
'3 ~ e Whence imd how ·.o Nature of "" t "' ~ .5 Collected by-e ' <; ... ~ ,; ~ "' 

0 0 .s ~ = obtained. " ~pecimen >. " "" "' ... " " .. 0 . s "" ... ... ... .. .. 
" = 0 

" 
0 0 0 " d g s s s " .c ~· ~ " ·5, s s 5 ... .. 

" ~ ~ ~ t'n "" 0 :g :; :; ·= " 
C:: · 

5 ·o · 0 0 " " " ~ ;il z z z z E- E-< ,.1 ...:l "" ~ -·, - .- . . - - - - - - - - - ----
663 1~44 Nachess Pass, Cascade July 1,1854 Gov. I. I. Stevens... .... Skin . .. .. .... .... .... 3.50 2.85 3.00 .... .77 . ... .... • 65 Dr. J . G.Cooper • 

mountains, W. T. 
?810'2012 Astoria,o. T........... ..... . ...... Lt. Trowbridge ........... ;do .. .......... . .. -. 4.003.653.80 ..... 84 ......... 63 ............. .. 

?998 2224 FortDa!Jes,O.T ..... Feb.,l855 .. Dr.Geq.Suckley ... 42 .... do .............. _ .. 3.83 .... 3.67 ..... 80 ........... ;' ; ... ~ .... ; ... • 

.\262 ·••· Kla!J1ath lake,O.T ............... Lt. Williamson ....... . Mounted ......... · .... 3.25 ; .. _ ......... 75 .96 · .50 :55 Dr, ·Newberry. 
2561 .... Petaluuia,Cal ..................... E. Samuels ............ Inalc .... 49 .861.032.762.52 ..... 33 .75 ............. · ......... ~ .... . 
2562 ............ do ........................ . ....... do ............. ,; .. do .... 45 .85l.052.502.64 ..... 36 ·:so .. : .. ' .. .. · .. . ............. .. 
2563 ........... do ............... ................... do ................. do .... 44 :so -1.022_.502.30 ..... _a• .. 75 .... .. : . ................... . 

2564 ..... ........ do ........................ .. ...... do ................. do .... 52 .921.123.102.80 ..... . 40 .80 ......................... .. 

2565 ............ do ............ ........ ......... ... do · ..... . ...... · ..... do .... 52 .921.123.282."15 . , ... 38 .80 ... . ...... · ............... .. 

2566 ........... ;do .. .......... . ................... do ............. ... . do. : ... 47 .83 .. . . -·• ., .......... .... .......... ·-·:· .... "':"'"" · 
2567 .... Tomales bay,Cal ......................... do ............... .. do ..... 50 .901.103.103.20 ..... 32 .78 .. ........ .......... . ... .. 
2568 .......... .-.do .......................... -..... do ................. do ..... 45 .80 1.07 .. .-. 2.88 ..... 30 .eo ......................... .. 
2569 ............ do ....................... . : ....... do ............ , .... do .. _ ... 46 .89[.042.752.82 ..... 32 .7e ......... · ................ .. 

2570 ........ , .. ,do .............................. do .... , ............ do ..... 45 .78 .952.252.00 ..... 30 .75 ..... : ...... ............. .. 
284 .... S~n- :Fhincisco,C&l ... Winter .... ·R.D.Cutts ............ ·skin ................... 2.702.80 ................. 55 ............. .. 

:l68 1282 Monterey,CaJ ....... .. ...... -..... Lt. Trowbridge, ....... Mounted ............ 3.602.68 ......... 75 1.00 ... .55 .............. , . 

369 1283 .... · .... do .... .. _ ......... . .. ... ... .. . 1 .... do ................ , .do .......... .. .... 3.503.20 . ... ... . . 801.00 .52 .56 ......... ; .... . 

476 1601 Posacreek,Cal .... .' ............. Lt:Wmiamson ... : 5 · · .... do ........ . .. . ....................... 90 ........ Dr. Heermann. 

!~~ ~~~:::::::.::·:·.::::::::: :::::::::·::: ::::::::::::::::::: ~ :::::::::::::: :::: ::: : ~:~~~:~:::: :::: .:~~:::: :::::::::::::.::::::::: 
' . 

1 Possibly H. boylii. 
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HESPEROMYS AUSTERUS, Baird. 

Hesperomys austerus, BAIRD, Pr. A. N. Sc. Phila. VII, April, 1855, 336. 

SP. Cn.-Fur very full and soft; rather smaller than H. leucopus; feet larger in proportion. 

Young, dark slaty plumbeous. Adult, almo>t sooty brown, slightly pervaded by yellowish brown on the cheeks and 

lower part of sides, the dusky of the sides extending, even in the adult, to the wrist; both feet above and under parts 

white; tail well haired, as long as head and body, lower half white. 

This species is of rather small size and of darker color than· any of the, North American 
species, except H. michiganensis, from which it may always be distinguished by the longer tail 
and hind feet. 
. There are no distinguishing peculiarities in the character of the head. The feet are large, 
the tubercles of the soles ulso larger than· in H. leucopus, the posterior one elongated ; the soles 
are hairy from "the heel to the posterior tuberCle, the anterior end of which is jmit half wayhe
twee~ the heel and the ends of the bails of the toes. The thumb it~ not so rudimentary as in 
the H. leuoopus, and covered by a pretty large nail. 

As far as can bejudged, the tail is rather shorter than the head and body, not very stout at 
the base. 

The fur of this species is very dense and full, more so than in almost any other species. The 
prevailing color above is a smoky brown, with a faint grayish yellow tinge on the cheeks and 
sides, rather more vivid on the former. The colors of the back and sides, however, extend 
down to the very wrist. The feet and under half of the tail, with the under parts generally, 
are quite pure white. The tail is well coated with hairs, so as to conceal the annuli. The 
ears are large, brown, with the edges grayish white, in decided contrast. 

The young are of a nearly uniform dark slaty plumbeous above and~ on the sides, without a 
dorsal stripe of darker. This color also extends plainly down to the wrist. 

As already stated, the longer feet and tail distinguish this species from H. michiganensis of 
Illinois. Neither is there any dusky spot on either fore or hind feet. The dark colorsof the 
back are mixed uniformly, shading imperceptibly on. the sides, instead. of forming a. distinct 
broad dorsal stripe. 

Compared with the Upper Missouri species the colol' is much darker and the. tail cqn- . 
siderably longer. Hesperomysleucopus is much larger and has not the sooty tinge; its ta~l, 

also, is rather shorter, 
Two specimens of Hesperomys (2577, 2578) in alcohol, from Steilacoom, exhibit som~ quite 

peculiar features among the genus, and very probably constitute an undescribed species. I shall 
not, however, venture to name them, asthe material is not sufficient for a full and satisfactory 
description. They have much the appearance of the domestic mouse, but are really Hesperomys. 
A striking peculiarity is seen in the extreme brevity of the hind foot, which · in 2578 measures 
but . 70 of an inch. The tubercles are all much larger than in the other Hespero~ys j thefeet 
broader; the digits shorter and more nearly equal. The sole is dimsely hairy 'to the first 
tubercle. The tail is about as long as head and body ; scantily haired, with-out concealing the 
annuli,_· and but little lighter below than above; the colors in very slight c0n,trast. ~he back 
appears to be dark brownish, the belly and feet yellowish white. One of the specimens is a 
suckling female. 

The· Hesperomys austerus has thus far only been found m the eastern part of Washington · 
Territory. 
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229 •••.•••• Spokan Plain, W. T .. Oct. 31,1853 Gov. I. I. Stevens .. 11 Skin .................. 3.002.803.00 ............ Dr. J. G. Cooper. 

1004 •• ~; .... ·steilaooom,·w. T .... Mara5;1856 Dr. Buckley ........ 86 .... do ........ , ......... 3.503.403.50 ..... 82 .. ; .............. ; •••• 
3631277 ...... .... do .......... , ..................... do ........... , 22 Mounted ................................... 95 ..... • ......... . 
364t!l78 ......... do ............. . .................. do ........ : .. ; 5 .... do .................. 3.oo2.852.90 .. . . 79 ..................... .. 

. 365!279 .... , ..... do ..... ; ........ .. ..... ... : .. . .. , .. do ..... . ............. ;do .................. 3.10 .... 2.50 ..... 75 .88 ............... . 
371 1285 .. ......... do .................................. do............ 4 .... do ............. , .. .. .................. .. ............... . .. . ; .. 
916!967 Q ..... ;do •• ; ... ; ...... , .................. do .. ; .. ,.,;;,; ..... Skin ... ;;. •·•· .. ·.; 1;002;753.083.25 ..... 82 .95 ................. .. 

2576 ....... ; ,.; ... do; .... ; ....... : ............ . ....... do ................ In alcohol •• 521.001.18 · '· 3'.20 ..... 48 .80 .................... .. 
?2577 .............. do; ......................... : .... ;do ............. ~ ....... do .. ,; ... 46 .871.002.672.76 ..... 33 .7l! ., .................. .. 

?2578 .... •• •· .. ;;.;•do. ,·,;;; .. ,.,.; ..................... do ............ ; ....... :do ••••••• 54l.OOl.203;lo3~20 ... ; .34 .70 ................... .. 
?2579 ............... do ......... , ................ , .. ... · tio ........ , .......... ;do ...... .. 40 .70 ;861.80 1.38 ..... 27 .60 .. : .................. . 
?2580 ........... , .. do ...... , ......................... do ............ .... . .... ilo ....... 35 .68 .831;851.50 ... : .28 .56 .................... .. 

HESPEROMYS NUTT .A.LLI. 

Red Mouse. 

Arifirol.a nuttalli, HARLAN, Monthly Ainerieail Jo)lril~l, April, 1S32, 446.-IB. Med. & Phys. Res. 1835, 55; plate. 
Mus (Oalomys) aureolus, AuD. & BACH. J. A. N. Sc. ·Phila. VIII, II, 1842, · 302.-IB. N. Am, Quad. II, 1851, 303; 

pl. XCV. 
. 

Hesperomys aureolus, WAGNER, Wiegmann's Archiv, 1843, u, 51. 

SP. CR.-Size and proportion of H. leucopui!• General color bright"yellowish cinnamon; darker on the lower part of the 
bacK'. Ears cinnamon. Feet and under portion of the tail white ; .on the latter, however, not sharply defined: belly reddish 
white, tinged with cinnamon, the line of demarcation quite indistinct ; the outside of fore leg colored to the wrist. 

This species is about the size or' the H. leuoopus, which it otherwise resembles very closely. 
The head, however, appears shorter and considerably broader. The feet are short, the tubercles 
large and much crowded together; more so than ia H. leucopus ,· the tubercles themselves consid
erably larger, the toes shorter. The soles are densely covered with very short hairs, shorter 
and more velvety than in H. leucdpus. The tail is cylindrica~ and about as long as the head 
and body; it is covered closely with short hairs. 

The upper parts and side_s of this species are of a bright reddish yellow, a light yellowish 
cinnamon will perhaps best express the tint; or. in some cases yellowish rusty; the lower part 
of the back and rump darkened by black tips to the hairs, but without forming a distinct dorsal 
stripe. The color is brightest on the sides of the· shoulders, and extends all the way to the 
wrist ; the cheeks are only less b~ight thB.n the shoulders. The ears are cinnamon ; both 
membrane arid hairs being of this color. The feet are white above, as is the inferior hil.lf of 
the tail ; the under parts generally are of a yellowish white, strongly tinged in places with 
cinnamon. There is nothing of the sharp line of division of the colors of the belly and sides 
seen in H. leucopus. The cheeks are cinnamon almost to the edge of the upper lip, involving 
appreciably more of the face than in H. leucopus. 
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I have already referred to some of the differences between this species and H. leucopus. They 
may always be distinguished by the bright cinnamon color of nuttalli, and especially by the 
cinnamon ears ; in the other species, though there is an approximation to the bright colors of 
the back, the ears are always dusky brown, with or without a hoary edging. The under part~, 
too, of nuttalli are never pure white, but yellowish cinnamon, with the _line separating the 
colors of sides and belly indistinct. . 

The skull of this species differs from that of B. le1fcopus in the broader muzzle, and a greater 
width of the space between the pterygoid processes. The notch at the posterior portion .of the 
bony palate is thu's considerably wider. 

It is with very decided regret that I am impelled, by a strict regard for the law of priority, 
to change the expressive name of aureolus, hitherto applied exclusively to this species, for the 
less meaning one of nuttalli. There can, however, be little, if any, doubt that t~e speciea 
described by Harlan, in 1832, belongs to the present animal. It could belong only to one of 
two species, aureolus of Audubon and )3achman, or leucopus. The description . refers to the 
fawn color of the upper parts, the whitish of the lower, (not sharply defined white as inleucopus,) 
and concludes by remarking the very striking similarity in color to the Gerbillus canadensis. 
This comparison would not apply at all to H. leucopus, although very suitable to the other. 
The figure) moreover, is quite a good represent~ttion of the color and size of the species, and 
indicating very appreciably the cinnamon ears, the indistinct line of demarcation of the colors 
of back and sides of body and tail, and the extension of the reddish of the sides to the wrist 
joint. 

The use Qf Arvicola as the generic term for this animal is quite in accordance with Harlan's 
views of the genera of North American Rodents, Sigmodon and Neotoma, as well as the Oryzo
mys palustris, being ail placed in the same genus. 

List of specimens. 
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?966 ••.. Carlisle, Fa ............ S.F. Baird ........ . ... Skull ...................................................... ,. l.OO 

?548 1667 .... Falls of Schuylkill, Pa. J. H. Richard .......... Skin .......................... 3.. 13. ...... 3.00 ............ 1.05 ..... . 
981 2023 .... Society Hill, S.C ...... Rev.M.A.Curtis&sons . . . do . ....................... ; ........... ; .................... 1.11 ..... . 

1251 ................ do ............ : ........ do ................... do ................................................................... .. 
652 1805 .. .. Charleston; S. C .............. do ................... do..... . . • . .. .. • . . • • . • . . • • • • . .. • • . • • • .. • .. .. .. • • .. • • • • .. .. • • • .. . • ••••• 

653 1806 .......... do ................ Dr. J. Morrow ............. do ............................................................ . 

32 947 .... Kemper county, Miss .. D. C. Lloyd ............... do .............. . ......... · .... .................. ............ 1.01 

1580 2416 (J Knoxville, Tenn....... Prof. J. B. Mitchell ....... do ..................... 1.17 2.83 3..00 3..08 ............ 1.05 
2772 ........ _ ....... . do ...................... do................ Alcohol..... .52 .88 1.20 3..00 2.90 . • • • • • .40 • 75 ..... .63. 

511 1646 Q St. Louis,Mo .......... Dr. Engelmann ........ Skin.............. •••••. •••••• .•••• . ...... ...... ...... ...... .98 

700 1863 o· •••••. do ...................... do ..•••..•••..•.•.... do ............................................................ : ...... .. 
Cairo, lll .............. R. Kennicott. ............ do ...................... ; ............ ; ... .... ; ...... . ................ .. 

Columbus, Georgia ... . Dr. Gesner •.••••••••.. Alcohol.. ..... . ......................................................... . 
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HESPEROMYS GOSSYPINUS, Leconte. 

Cotton Mouse. 

He:Jperomys gossypinus, LECONTE, Pr. A. N. Sc. Phila. VI, Oct. 1853, 411. 

HypudaeusgossypinU.~, LEcoNTE, M. M:urtries Cuvier,' I. 1831. App. '(No. desc.) 

469 

SP. CH.---:Larger than .H. leucopus. Tail considerably sho_rter than the head and body; above, rusty yellowish brown;· 

brightest on · cheeks, a dorsal wash ~f darker. Beneath, ashy white. Tail scarcely; if at all, lighter below than above. 

Hind foot from heel . 90. 

In _size t~is animal considerabJy exceeds the specimen described of H. cognatus, though th~ 
essential characters appear the same. The ears are large and thin; higher than broad; entirely 
dqsky. . The 1,1pper parts are of rather a rusty y~l~owish brown, themedian portion of the back 
darker. The under parts are dull ashy white; the feet are grayish white. The tail is brown 
above, passing beneath into a .dark ashy brow11,Jittle, and in on() .specimen not at all, different 
from the upper part. The dull brown.ish rusty on the cheekis more clear}han elsewhere. . 

I am hardly satisfied tha.t this anima(i~ different fron;t the smaller H. cognatus, as the 
difference in size. is n~ greater thah is to .. be seen in se~ies of Hespe·romys from more 
northernJocalitie_s. The tail _is still duskier beneath than in H. cogna.tus, and the sides more 
rusty ; otherwise, lean realize. only the large:r size. Should both prove to be the same) th.e 
naf!le H. gossypinus must, of course, take precedence. . ' · 

There is every reason to consider this mouse as_ specifically distinct from H: leucopus of the 
north; althou,'gh skins, when n;tuch stretched, (as Nos. 1105, 1112, from Middleboro', Massa
chusetts,) of the latter, may measure ·as much as. those recorded here) yet they are certainly 
actually smaller, as shown by the feet) which . n~ver attain anything of the length of .45 for 
the anterior and .90 for the posterior. 
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546 Riceboro',Ga .. ...... ...... ; ... ........ MajorJ.Leconte ...... ..... ..... . : Skin ..... . 4.56 2.65 2.70 .45 

.s 
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~D o" e .<:l .. .., .. ~ 
" ~ "' r;il ----
.90 .60 

1361 South Carolina ..... ,, .......... .... .... . William Coop~r .......... , .. . ....... ... do;...... 4.00 2.35 2.40 .. .. .... .90 ...... , 

HESPEROMYS COGNATUS, I~econte. 

? Hespcrrnnyspolionotus, WA(!NER, Wiegmann's Archiv. 1843, II, 52. (Georgia.) 

Hespcromys cognalus, LECONTE,_ Pr. Phila. Acad. Nat. Sciences, VII, Dec. ·1855, 442. 

SP. CH.-Smaller than H. leucrpus. Tail considerably shorter than head and body. Young, slaty plumbeous. Adult, 

yellowish brown, with a dorsal wash of darker. Under parts and feet soiled white or light ashy. Under surface of tail, 

ash gray, not conspicuously different from the dorsal color. Ears without hoary edging. 

This species is a very near relative of the Hesperomys leucopus of the north, but differs by 
quite appreciable characters. In size it is considerably inferior to the last mentioned species, 
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though resembling it in form. The ears are large and very thin, scantily covered with short 
hairs, so as to appear almost naked. Their color is a uniform dusky, without any white 
edging. The fore feet appear rather longerin proportion than usual. The hinder are, however, 
quite long, and their soles are covered with hair from the heel to near the first tubercle, which 
is elongate~, as in H. leucopus. The thumb is more developed than in H. leucopus, with a 
larger nail. 

The colors of this animal are somewhat like those of H. leucopus, but duller. The upper 
parts are of a yellowish brown, darkened along the back by a preponderance of black tips to 
the hairs. The under parts and feet are of a soiled white, (in one specimen light ash colored.) 
The tail above is brownish; beneath, it is ashy gray, without the strong contrast of color seen 
in the H. leucopus. 

Young specimens from Mississippi have the same lead-colored tinge as seen in immature 
H. leucopus. 

The principal points of difference from H. leucopus have already been adverted to, consisting 
in the uniformly dusky ears and less purity of white beneath. The lack of contrast between 
the colors of the upper and under surfaces of the tail is also a striking feature. All these 
characteristics, if not specific, indicate a very decided and easily recognised variety-. 

The Hesperomys polionotus of Wagner, in all probability, refers to this same species;especially 
if the only: small Hesperomys in Georgia 'be the subject o£ the present article.1 The desc:dption 
speaks of the small size, the whitish, not white, belly, and the ungrooved incisors. By the 
omission to speak decidedly in regard to the color of the tail, we may conClude that this is not 
bicolor. Still, as there is an uncertainty in the case, it may be well to retain :M:a:jor Leconte's 
name, until the question can be more definitely settled. 

List of specimens. 

., Measurements • 
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2810 Tarboro', N.C ........... J. L. Bridger......... In alcohol.. .49 .73 1.17 2.94 2.05 2.19 .32 • 73 .48 
673 1845 .... Hillsboro', N.C .......... Rev. M.A. Curtis ...... Skin ................. ..... .. 3 .00 2.35 ...... _.35 .75 1.00 .45 
905 ... .. . .. .. Society Hill, s. C .............. do .................. do ....... _ ................ .. 3.20 2.50 2.55 ...... .82 .50 
562' 1683 0 Oxford, Miss ............. Col. Wailes ............. do....... ...... ...... .93 2.25 1.42- ...... ...... .70 . ..... ...... 
583' 1706 .... Washington, Miss .............. do ................... do .................... 1.17 3.50 2.50 2.60 .. ... .85 1.05 . ..... 
586' 1709 ............ do ................... ,,do ...... ;; ........ do ................... 1-.17 3.'12 2.75 2.83 ...... • 87 . .... . ...... 

.. .. .. • . .. .. .. .. Columbus, Georgia...... Dr. Gesn_er....... .. ... • In arcohol ......................... , ................................ , ... 

...... .. .. .. .... New Orleans ............ J. Varden ............... do ............................................................ . 

• Measured befare skinning • 

.I The description is as follows: "Supra flavido-plumbeus; subtus, pedibusque albidis ;.auriculis mediocribus; dentibua 
primorlbus integris; cauda pilosa, o.bbreviata." Body, 2h inches; tail, 11\; ea.rs, -h; hind feet, n· Hab. Georgia. 
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HESPEROMYS BOYLII, Baird. 

Long-tailed Mouse. 

Hesperomys boylii, BAIRD, Pr. A. N. Sc. Phila. VII, April, 1855, 33[;, 

SP. CH.-Body stout. Ears very large, with very scant hai.rs, appearing almost . naked. Tail stout, considerably longer 

than the body, with long hairs a~ the end, (and 32 vertebrre?) Above, mixed brown and yellowish brown; paler on the 
sides. The outside of fore leg colored to near the wrist. 

This ~pe9ies is rathe_r UJ,rger tl!a11 El, leucopus, and is ql.lite distinctly marked in other rel'!~cts 
among the North American Hesperom,ys. The head is broad, and !he snout quite acute and 
pointed; the whiskers longer than the head. The ears are very large, and appear naked on 
both surfaces, especially the exterior, but a close examination shows them to be thinly coated 
witll a very fine short pile; the antitragus is almost obsolete. The tail is cylindrical, and con
siderably longer than the body; the hairs are moderately close, and slightly elongated towards 
the tip. The feet are moderate, the hinder ones·rather long. The under surface of the metatarsi ~ 

is thinly coated with short hairs. The fur is everywhere full and soft, and the general bulk 
greater than in most other species. · 

The upper parts are of a mixed glossy brown and pale yellowish brown, the former preqomi
nating on the back and thighs, the latter on the sides, still brighter on the outside of the fore 
leg and the side of the head. The lower parts and feet are white, the fore feet, with a brownish 
tinge; the color of the sides reaches nearly to the carpus. The white of the sides is 
bordered above by a suffusion of reddish buff, which melts insensibly into the color of the upper 
parts. The outside of the fore leg is colored nearly to the wrist. The tail is white, with the 
upper side dusky, though the line of separation of the two is not as distinct as in some species. 

The specimen upon which this species was founded was collected by Dr. C; C. Boyle, in Eldorado 
county, California, on the middle fork of the American river. It had 32 caudal vertebrre, while . -

a specimen from Monterey, of H. californicus, had but 24. It is the very appreciably greater 
length of the ~.ail that distinguishes the two species at first sight. 

A specimen from Shoalwater Bay, collected by Dr. Cooper, has the tail still longer than the 
preceding. 

List of specimens. 

I' Measurements. 
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35{; 1270 Middle Fork, Am. riv., Cal,.. Dr. c. c. Boyle .............. Mounted ... 1.25 5.25 3.80 4.08 .31 .85 1.00 .60 

578' 1701 Q Shoalwater bay, W. T ....... Dr.,J. G. Cooper .............. Skin ....... 1.08 3.08 4.08 4.17 .95 l.C5 ..... , 

810' .. .. .. .. .. .. Astoria, 0. •r... .... . . .. .. .. . Lt. Trowbri~t.~e•.• ... , , ..... , .. , , .do ........ , .. .. 4.00 3.65 3.80 .84 ..... , .... .. 

1 These measur~ments were taken before skiiming. The dried specimim measures to root of tail '3.40; ·the taU to end of hairs 4[05, 
• Possibly H. ca!ijornicus. 
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HESPEROMYS ·MYOIDES. 

Hamster Mouse. 

Oricetus myoides, GAPPER, Zool. Jour. V, 1830, 204; t ab . x. 

? Mus leucopus, 'l'HOMPSON, Nat. Hist. Vt. Appendix, 1853, 13. 

? Hesperomysgracilis, LECONTE, Pr. A: N. Sc. _Phila. VII, Dec. 1855, 442. 

Sr. CH.-Size of H. leucopus or larger. Tail vertebrre generally .25 of an inch longer than head and body, with a decided 

pencil at the end. Jaws with moderate cheek pouches. Color above, cinnamon brown, lined with dusky; ears and upper 

part-of tail, similar. Under parts and feet, pure white, the color. extending over the whole fore leg. Immature speci

mims fuscous, much as in H. leucqpus. 

My attention was first called to this species by noticing that all the white-footed mice from 
near Burlington, Vermont, had much longer tails i~ proportion than those from Middleboro', 
Massachusetts. It then occurred to me to see if the forrn.er .were in any . way related · to the 
Or·icetus myoides of Gapper, and, much to my, astonishment, I found decided indications of 

• cheek pouches in all the alcoholic specimens ' e;xamined, I then investigated a considerable 
number of Middleboro' specimens, and in none could I detect the sli~htest indication of 
anything of the kind. 

These pouches are not very deep in the alcoholic spe~ime~s, as. might naturally be expected 
from the highly contractile character of their walls. In fresh specimens, according to G.apper, 
they extend to the ear ; here, however, they only reach back as far as the posterior edge of the 
eye, or about . 30 of an inch from the edge of the mouth. They open on each side of the fleshy 
palate, between the incisors and the molars, and pass obliqu~ly backwards. The walls are 
thickened and corrugated, probably by immersion in alcohol; naked, or with a scattered hair 
here and there. In the bottom of one were a few bits of a blackish substance. 

In external appearance there is very little to distinguish this species from H. leucopus from 
Middleboro'. The ears are very similar, except, perh'aps, a little narrower and higher, 
and less rounded above. The antitragus is long and quite well developed. The nose and feet 
are precisely similar, except, perhaps, that the tubercles of H. myoides are larger. The tail 
only is generally longer than the head and body instead of being shorter. It has also a long 
pencil of hairs at the tip. 

I fear I shall find it quite difficult to define this species so that it will be recognized without 
anatomical examination. The colors, however, differ in some points from those of H. leucopus, 
resembling more those of H. aureolus. I have never seen so vivid a yellowish brown in 
H. leucopus as pervades the upper parts of H. myoides. There is more or less of a dusky band 
along the back, not so conspicuous; perhaps, as in H . leucopus. In the only tw.o adult or red 
colored specimens before me the membrane of the ear and the upper part ofthe tail, instead of 
being fuscous brown, are yellowish or cinnamon, a feature not seen in the other. In the more 
plumbeous or grayish young, however, this characteris inappreciable. The entire under parts 
of body and tail and the feet are snowy white, the line of demarcation. passing high up on the 
sides, leaving the whole outside of the fore leg white. 

More immature specimens, instead of the yellowish brown, are more fuseous, as in the 
H. leucopus, the dusky color extending even to the wrist. 

As far as I can discern there is nothing whatever in the skull and teeth of this species in 
any way different from that of Hesperomys leucopus. It bears no r-esemblance. to that of 
Cricetus, and as the only common character lies in the mutual possession of cheek pouches, it 
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will not be proper to place the species in this gen~s. Unaccompanied by any other features of 
external form or internal structure, the presence or absence of a cavity in the mouth can 
scarcely be looked on as other than specific characteristics merely. 

The description and figures by Dr. Gapper, in the Zoological Journal, agree very well with 
the specimens before me. He speaks of the species as abundant in the district of Upper Canada 
between York and Lake Simcoe. • The tail of his specimen measures 3!- inches ; the body, 
(probably stretched,) 3f 

For an excellent specimen of this species the Institution is indebted to the Montreal Natural 
History Society. _ 

In another specimen, 2776, from Waterville, New York, referable probably to the same 
species, I found the cheeks crammed with large seeds, and on cutting them open could se~ that 
the latter occupied a 1pouch of considerable size. It is possible, indeed, that this specimen 
(immature) may not belong to the H. myoides j if so, we must conclude that in the ability to 
distend the cheeks very much, even temporarily, the H. leucopus appr9aches very closely to the 
H. myoides, and this diminishes still more the propriety of placing the latter in a distinct 
genus. It is quite possible that others of our species may have cheek pouches more or. less 
developed. . 

The Hesperomys gracilis of Major Leconte, from Ohio, agrees very well in length of tail with 
this species, and otherwise resembles one of the Burlington specimens. It is, however, in the 
dried specimen, impossible to ascertain whether cheek pouches were ever present or not. The 
tail vertebrre measure 3.60 inches, 3. 70 with the hairs; the body (stretched) is about :3. 70. 
The hind feet, .85. In the length of tail, so much greater than what is usual in H. leucopus, 
I have little h~sitation in referring it. to the H. myoides. The specimen came from Michigan 
or northern Ohio. 
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983' .......... LaPrairieJ nearMontreal, MoliireaJN. H. Society 46 Mounted ... 60 ...... 1.23 4,20 3.76 4.16 ..... .85 .67 

Qanada. 
833' .. .. .. .. .. Burlington, Vt. .. .. .. .. .. Prof. z. Thompson .. .. .. .. .. Skin .. .... .... ........ • .... • .... ...................... ........ .. 

?13l2' 2113 Q .... .. do .... . ; ... ........... . ·.do . ........................ do .......... ...... 1.17 3 .00 3.00 ............. , ....... .. 

1313' 2114 3 .... .. do ....................... do .......... .... ..... .. .... do .. ............. .. 1.17 3.50 3 .90 4.25 .. .. .. ...... ..... . 

2741 ................ do ...................... :do ..................... In alcohol. ....................................... .. .......... .. 
2742 ............... :do ....... . ................ do .. .... ................... do .................................................... · ..... • 
2743 ............... do .............. .. ....... do ......................... do ......................................................... .. 
2744 rJ .. , ... do ....................... do ....................... . . do..... .50 .87 1.11 2.95 3.03 3.28 .35 .78 .64 

2745 ...... rJ ...... do .......... . .......... . do ....... .. ................ do..... .51 .88 1.10 2.91 3:15 3 .3l .36 .75 .60. 

2746 . .... . rJ ...... do ....................... do ... . ......... .... ....... do ..... .49 .85 1.06 2.70 2.72 2.83 .38 .83 .60 

2776 Waterville, N.Y ......... H. Davis ........ . ............. .. do..... .50 .81 1.09 2.98 3.15 3.42 .37 .78 

• Measured after being mounted. 
• Original of Thompson's description of Mus leucopus. 

a Measured before skin~ing. . 

60 L 
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HESPEROMYS SONORIENSIS, Leconte. 

Hesperomys sonoriensis, LECONTE, Pr. A. N. Sci. Phila. VI, October, 1853, 413. (Sonora.) 

Arvicola (Besper"omys) sonoriemis, Aun. & BACH. N. Am. Quad. III, 1854, 296, (from Leconte.) 

? Jfus leucopus, RrcH. Zool Jour. III, 1828.-In. F. B. Am. I, 1829, 142. 

SP. CR.-Young, light ashy gray; adult, with a tinge of yellowish brown; in neither is there any dorsal stripe. Tail 

scarcely longer than the body, exclusive of the head. Po~terior tubercle of sole small, rounded, far forward. Soles hairy 

for half their length. Tail white, except a narrow line above of dusky. Ears large, with long hairs; one-half of the ear 

hoary, in strong contrast with the dusky of the remainingportiorr. 

This species has the general characters of the white-footed mouse of the eastern States; and 
it is only after the comparison of extensive series that I have been able to detect differences 
which, though slight, are so constant and of such a character as to appear something more than 
a mere local variation. J:.shall, however, be obliged to indicate the differences rather by com
parison than as absolute characters. 

The hands, feet, and tail are considerably stouter than in eastern white-footed mice; the 
second ·finger is longer. . The tubercles of the soles are smaller, especially the hinder one, which 
is a simple, small rounded cone, instead of an elongated eminence. This, too, is situated con
siderably more forward, its base anteriorly being about half way from the heel to the end of the 
balls of the toes, instead of less. The soles are more hairy, too, the hairs covering fully half 
the sole from heel to balls of toes, or as far as the posterior tubercle. 

The tail is very thick and quite short in its proportions, scarcely longer than the body, 
exclusive of the head. It is unusually thick and densely hairy, so as to conce_al the annuli 
and junction of the vertebrre, even in the dried specimen. 

The distribution of color in this animal is much as in the Hesperomys leucopus. The tints, 
however, ar~ considerably different. Most specimens are of an ash gray, finely lined with black, 
nearly.uniform all over the whole back, without forming a dorsal band. The under parts, with 
the feet, are very pure white. The hairs on the concavity of the ears are unusually long and • of a hoary gray; the margin of the back of the ear is also of this color, forming a strong 
contrast to the dark brown of the remaining portion. In Hesperomys leucopus the hairs are 
shorter, with little or none of the hoary. The colors of the tail are in a very strong contrast, 
the dorsal dusky being quite intense and much more restricted than in the other species, 
occupying scarcely one-third of the entire circumference, instead of nearly one-half. 

In some specimens there is a slight tinge of yellowish ip. .the ash gray of the upper parts. 
This is, however, not so vivid as in the other species. I have seen no specimens of a dark slate 
color. The specimens of Hesperomys, upon which the preceding description has been based, are 
from the upper Missouri. 
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Although I have not the slightest doubt that this speciP.s is distinct from H. leucopus, I have 
been unable to decide whether it is different or not from the mouse from Sonora, characterized 
as H. sonoriensis by Major Leconte from specimen 146 of the Smithsonian collection. This was, 
however, not quite mature, and more perfect specimens, collected by Dr. Henry at Fort Thorn, 
enable me to give the peculiarities of the animal with more precision, as follows : 

SP. CH.-Size larger than H. leucopl18. Body stout. Ears very iarge, rather densely coated with long appressed hoary 

hairs. Tail much shorter than the body ot' about two-thirds this length. Tarsi short. .Above, mixer! gray, lead color and 
yellowish brown, without any reddish tints whatever. 

Size larger than that of the typical Mus leucopus of the east. Fur soft and short. Body . 
very stout and :f;ull. Ears very large and broad, the outer surface covered with depressed hairs 
on their posterior half. Tail' unusually short: scarcely reaching to the occiput when bent over 
the back ; the vertebrre very stout and tapering rapidly to the tip. Hind feet rather short. 

The prevailing color above is a mixed gray, dark brown, and pale yellowish brown; the 
dark brown predominating on the back, the gray on the sides. · The single hairs on the back 
are dark lead color, with a light grayish end terminated by very faint ·yellowish brown. On 
the sides the gray is very distinct, becoming obsolete towards the back. In fact, there is a 
decided hoary tinge above. The under parts of the body, the feet, including the entire fore 
arm, and the tail, except a dusky surface above, white. The extreme tip of the tail is formed 
by white hairs. The ears are dusky, becoming hoary towards their margin on ·both surfaces. 

The young of this species, after immersion in alcohol, are of a rather dark slate color above 
and on the sides. 

It will thus be'f!een that the general characteristics are very similar, proportions, coloration, 
&c., the only differences now appreciable being in the considerably larger size of the skins of 
the Sonora and New Mexican animals. Though this would give some color to a distinction of 
species, I do not feel authorized to impose a new name without further data, especially as the 
regions inhabited by the H. sonoriensis are, zoologically, very much the same with the Upper 
Missouri. It is quite possible, too, that if the largest of the Missouri specimens catalogued 
had been skinned when fresh, and then somewhat stretched in stuffing, they would have been 
little inferior in size to those from Fort Thorn. 

The Mus leucopus of Richardson appears to be the same with the H. sorwriensis, and if all the 
other specimens quoted below are the same, it will indicate a very extensive range, from Sonora 
along the Rocky Mountains and Black Hills to the Saskatchewan, or even further north 
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Measurements. 
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204 1175 ...... St. Mary's, R. Mts .... Oct.1, 1853 Gov. I. I. Stevens .. Skin ......... .. ........ .... ...................... .. Dr.G.Suckley. 

226 .. • .. . .. • • • . Milk river, Neb • • • • • • Aug.2t, '53 ........ do.......... In alcohol. .... ; ........ .... ............................ do .... .. 
2542 ............ .. .... .. do ............ Aug., 1855 Dr.F.V.Hayden .. ... . do ....... 57l.OOL.153 .. 28

1
2.70 ••••. 35 .79 ....... ... .......... . 

2.543 ................. .. . do .. . ..... .... .... do ... ........... do .......... . . .. do ....... 591.101.173.402.60 ..... 35 .80 • .• ; .... ..... .. ..... . . 

2544 ........ ........ . . .. do .............. .. do ... . .......... do .............. do ....... 50 .93l.133.0512.16 ..... 35 .65 ... . ...... ...... .... . . 

2545 . .... ....... North Yellowstone ... t\ug., 18.'i6 Lt. G.!{. Warren ....... do ....... 58 911.173.0012 .50 ..••. 40 .85 ........ Dr.F.V.Hayden 
2546 .................... do ................ . do ............. do ........... .. do ....... 52 .901.133.002.12 .......... 80 .............. do .... .. 

2547 .................... do ................. do ............. do .. ............ do ...... . 47 .80 .922.302.03 ...... ' ... 65 .............. do .... .. 

2550 ............ UpperYellowstone .......... ... ......... do ............ .. do ....... 50 .951.153.1812.93 .... ,38 .75 ... ...... .... do .... .. 
2551 .................... do ..... . ............. .... .. .... .. do .............. do ...... 551.001.17 3.12•2 .40 .... . 40 .84 .. . .. ........ do .... .. 

2552 ................ . ... do ................................ do .......... ,. .. do ....... 50 .95l. l53.1012.46 ..... 40 .74 .... ...... .... do ..... . 
2553 .................... do ................................ do ............. dn ....... 50 .901.052.752.25 ..... 30 .78 .... .... ...... do .... .. 

2554 .............. ...... do ....... : .. :· .................... do .............. do ....... 50 .901.072.652.00 ..... 40 .77 .............. do ... .. 

2555 .................... do ........ , . .................. .. .. do ......... .. ... do .. ..... 55 t.OO 1.163.002.50 ..... 45 .82 .............. do .... .. 
2556 .. .............. . .. . do ................................ do ........... .. . do .. ..... 531.001.133.002.40 , . .. . 40 .72 .. .. .. . . ...... do .... .. 
2557 ........... Fort Union .............................. do ............ . do ....... 51 .901.152 .662.58 ..... 37 . 80 .............. do .... .. 

1779 .... ..... ... Yellowstone .............. ... ............ do .......... Skin ...................................... . ............. do .... .. 

1780 ........... .. ...... do ....................... ......... do ......... . .... do ....................................... ... .......... do .... .. 
1781 .................... do ..... . ...... Aug. 6, '56 ........ do .......... . .. . do ...................... .. ........................... do .... .. 

1782 ...... ..... . ....... do ............ Aug.16, '56 . ....... do ........ ..... . do...... ... .. .......... .. .................. .... ...... do .... .. 

1783 .................... do ............ July28, '56 ........ do .......... .. .. rlo .. ... ..... . ..................... .. ...... ........ .... do .... .. 

1784 ................... do ........... . Aug.l6,'56 .... .. .. do .......... .. .. do .... .... ............ ...... .......................... do .... .. 
1398 2234 Q Little Missouri ........ .... .. .... ........ do ......... . .... do ............. 1.003.422.25 2.42 .............. .. .. .... do .... .. 

1399 2235 rJ .. .. .... do ..................... ............ do . ............. do .. ...... .. .... 1.083.42•2 .332.50 ........ 1.03 .. ........ do .... .. 
651 1865 Fort Pierre, Neb .. .... ............ Col. A . Vaughan ....... do . .......................... .. . , ...... t.OG .......... do .... .. 

702 1866 ... ........... do ... ............................. do .............. do .... .. ........ 1.173.0~2.752.93 ........ 1.03 ... . ...... do .... .. 
703 

1927 

1928 

1932 

Q .... .... do .............. .. ............... do ......... ... .................. 1.002.75 2.252.33 ........... . .......... do .... .. 

NorthPlatte river .... Aug.21,'56 [,t.F.T. Bryan .... Inalcohol •. 45 .731.002.40 .. : ..... ,35 .73 ........ W.S.Wood. 

Medicine Bow .river .. Aug. 7,'56 ........ do .............. do ....... 50 .871.092.602.20 ..... 35 .73 .............. do .... .. 

Engelmann Creekof Oct.13,'56 ...... .. do ......... . .... do ....... 45 .75 .952.191.65 ......... 70 .............. do ..... . 
Rep . Fork. 

193a .. ............ ...... do .......................... . .... . do .............. do .. ............ .. ..................... 1.04 .......... do .... .. 

144 1126 .. .. .. Santa Cruz , Sonora.. .. .. .. ..... . Col. J. D. Graham. Skin .................. 3 . 74 2 .65 . .. .... .80 ..... ... J. H. Clark .. 

146 1128 ...... ...... . do ................................ do .............. do ................. 3·.25 1.93 2 .00 .28 . 75 ... ; .... . ..... do ..... . 

147 1129 .. .. .. . ....... do ...... , .. .. . .. .................. do...... .. • . .. .. do;. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .., ............ do .... .. 

9 3209 .. .. .. El Paso, Tex..... .. .. .. . .. . .. .. .. . ....... do......... . Head..... . . .. . .. .. .. .. . .. . • .. . .. .. .. .. . ... 1.12 • .. .. .. . ........ . 
542 

543 
544 

545 

......... .. FortThorn,N.M ...... .......... Dr.T.C.Henry .. . Skin ....... 50 ....... . 3 .75 2.25 ..... a9 .75 ..... 60 .... , .... ; .. . 

.................. . do . ........... ........ .... . ... .. :.do ......... .... do .................. 3.7012.20 ...... .. 

:::::::::::: ::::::::::::::::::::::::::::.::::: :::::::::::::::::::::::::::::::::::::::: ::::: ::~::i~::: : :::: 
• 76 .................... .. 
.77 .. .. .. .. ... ..... .. .. .. 
.so ................... .. . 

HESPEROMYS MICHIGANENSIS. 

Prairie Mottse • 

.Mus michiganensis, Aun. & BAcH. J. A. N. Sc. Phil. VIII, n, 1842, 304.-IB. N. Am. Qua.d. III, 1854, 326. 

Hesperomys michiganensis, WAGNER, Wiegmann's Archiv, 1843, n, 51. 

? .Mus bairdii , Hoy & KENNICOTT, Agricultural Report U.S. Patent Office for 1856, (1857 ,) 92; pl. xi. 

SP. CH.-Smaller than H. leucopus; ears and feet much smaller and shorter. Above, blackish brown; crown of the head 

almost black; sides of the adult with an intermixture of grayish yellow brown.; a district dorsal wash of darker; beneath• 
snowy white. Upper surface of fore and hind feet dusky to the base of tlie toes. Tail white beneath. Maximum length of 
head and body, us~ally 3 .00; tail one inch to half an inch shorter; hind foot seldom exceeding 0. 70; never 0. 75. 
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This is, perhaps, the smallest species of Hesperomys found within the limits of the United 
Sta~es, and possesses certain characters by which it may be readily distinguished from its allies. 
The ears and feet are smaller than in H. leucopus, the latter conspicuously so; the tubercles of 
the soles are large ; the posterior, however, small and conical, its anterior base posterior to a 
point half-way from the heel to the balls of the toes. The soles are densely coated with hair 
from the heel to the posterior tubercles. 

The shortness of the hind foot is seen in the approximation of the tubercles of the soles ; 
thus the posterior tubercle is as near to the first anterior on the inner eage as to the first outer, 
while in H. leucopus it is considerably nearer to the first outer. 

The tail is short and conical, rather thick at the base; it is but little longer than the body 
alone-considerably shorter than the head and body together. It is well coated with short 
hairs, concealing the annuli. 

The prevaili.ngcolor of this species is a dark brown, sometimes almost blaclr in young speci
mens, always with a distinct stripe of darker, about the width of the head, along the middle 
of the back. In old specimens there is usually a mixture of yellowish brown on the sides, but 
the tint is never so conspicuous as in H. leucopus. The cheeks often show a rather brigh~er 
shade of the same. The ears are dark brown. The dusky of the sides extends beyond the 
wrist, usually as,. far as the bases of the fingers ; the upper part of the hind feet is also dusky 
to the toes. The under parts are generally snowy white, the color· strongly defined against 
that of the sides; the tail is dusky above and white beneath. In some specimens the plumbeous 
base of the fur shows through the white tips, so as to impart an ashy tint. 

This species is at once distinguishable from the H. leucopus by the much darker color at all 
ages, the shorter ears and hind feet, and the dusky surfaces of the feet. The dusky specimens of 
H. leucopus are without the broad central wash of darker. The shade of color is much like the 
dark varieties of H . austerus, but in this species there is not .the distinct line of darirer on the 
back; the feet are snowy.,_.white; the ears and hind feet much larger. 

Mr. Kennicott distinguishes a Mus bairdii from theM. michiganensis by the strong contrast 
of color between the belly and sides in the former, as compared with the more ashy ~olor 
beneath, and indistinct separating line in the latter. In the specimens before me are two of 
larger size than the majority of short dusky-footed ones, and having-the characters indicated as 
belonging to JJf. michiganensis, ~ut I am not able to appreciate any other differences ; and the 
same features are observable in some of the smaller ones. Still, I have much confidence in the 
judgment of so able a naturalist as Mr. Kennicott, supported as he is by. Dr. Hoy. The M. 
michiganensis is said to inhabit open woods near Racine, and not to be found at West Northfield, 
which is tstrictly prairie in its ch,aracter. For the present, however) I shall consider them the 

same.1 

~ Since writing the preceding article, I have received a note from Dr. Hoy, in which he says: "I consider the difference 
between the oak opening deer .mouse (rnichig(JfflensU) and, . the .prairie deer mouse (bairdii) .to consist mainly in the more 
uniform color, longer tail and larger head of the former, giving to it the look more of the common house mouse than the 

latter. The bai1·dii has a black stripe on the back ; the white belly is separated from the yellowish fawn color of the sides 

by a distinct line of demarcat ion." 
"One thing is certain- we find one speCies in the openings, while the other is confined to the prairie ; so far, at least, as 

I have observed." 
It is quite possible, after all, that none of the specimens before me belong to the H. rnichiganensis, as res.tricted by M!lssrs. 

Hoy and Kennicott. 



47)8 U., S. P. R. R. EXP. AND SURVEYS-·· -ZOOl,OGY-GENERAL REPORT. 

List of specimens; 

1\'leasurcments;. 

L ocality. 

I I ~ .. t! " " 

" " ·;; "' ~ > .<:: '0 Wh·en col- ·whence and how ob- N ature of "'" .... .... !:: " =· ::i .; .: ·c:; 0 0 .£ :c -;; lected. tained. '0 ., ,; .. ~-specimen. ,.., 
"' <> '0 

" .,. • 0 " "' 
.... .... ..... .... 

" .. 0 0 0 0 g g g g .::; .<:: · .::; 
§ r.~ ~ 
gn ~ ... g g 

~ :;; OJ) tD .. .c:· :;: :;: :a "' " ~ 
,. 

0 0 0 0 ·;; .. " 
·;;:; 

z z z z E-< E-< ,.J "' ..< :c ~ ~ '-~-'!-----'---------------------------------
2020 J ..... . Racine,.Wisconsin . ..... . · .............. Dr. P; R. Hoy .... .. . ... Skin . .. ...... . .... . .... 1 . ... ... . , ... . ···· \ · .. ............ .. 989 

.. ...... .... .... .. do . .... ................... ....... ... ...... do ............... In a lcohol.. ... 48 .soll.003.18 2.22 ..... 34 .74 ..... 40' 

?5531 

2~67 

2668 .... .. , .. .... ... .. . do ... .. ....... .. · ..... .. .................. do ..... .. ..... ... .. . do ... .... . . 45 .85 .... 2.82 1. 82 1·.9~ ,30 ,70 .. .. . 50 

1673 1 Q ... .. . do ........... . . .. ... ...................... do .. ............. . .. do .......... 50 .83.1.043~002. 1712. 331· .42 .70 .97 .44 

12669 . .. .. . • .. .... . .. ... do• ..... . ....... .. .. .. ........ .. ........ .. .. do ......... ........ ..... do· .. .. .... . ,44 .85 . ........ .. .. .. .. . 30 .68 • ... . . 43-
650 ... .. . ! ... .. . West Northfield, Ill . ... .. . April- 18,1855 R. Kennicott ........ .. Skin .... . ........ . .. .. .... . ..... ... ... ............. .. 

2~:: ::::::1:::::: :::::::: : ::·.::: ·.·.:: :::::: -~~~- ~~:.'~~- ::::: ::·::.::: :::::::::: -~~- :~~~;,~;;::: . :~;.: ;~. :~~ ~:;~ ;:;~ :::: . :;~ ·:~~ .: ::: . :~ 
2757 ...... i Q I ... .. do .......... .. .. ... .... .. ................ do .............. .... do ........ . 48 .82!1.433.031.9-22.02 . 30 . 70 ..... 48 
2758 .. .... 1 r!J .. .... do .. .... . ... . ................... . .. .. .... do .. ... ............. do .. ....... 45 .78( 002.952.02 ..... 30 .68 ... 45 

~i :: · . .J l l.::: .. l~ ·: :::: ::· ::::. · · · :::::: :. ·:::r. :: · .: ::::: ::::: :::::. :::::.:·. · :: E ~~fg~ ~~l ~ E ~ ~: · -~ 
.... ) r!J l ...... do .... .. . ...... ... . , .... .. .. ........... . .. ...... .... . ............ . .......... . 45 .75 . 96 2 .9'22.05 .. . . . 

1

.30 .65 . .... 50 2764 

2765 

2766 

2771 

782 

645' 
646' 
701.' 

...... / r!J , ...... do .......... ...... . .. ............ .. ......... . ....... .. ............. ........ 51 .87ll ..• l03.202.192.35 .35 .75 ..... 48 

...... 0 .i ....... do . .. .................... .. .......... . ........... .. ..................... 45 . 82 .982;902.0812 .26 .30 .65 .... . .48' 

.... .. Q l .. .. .. do ................. .. ............ .. ....... ... ........ .. ................ . 50 .851.08 3.322.18!2.32! .32 . 70 ...... .. 

.... .. ! r!J I' Tremon_t, m:.. ....... .. . .. .. . ... ... .. . W . J. S haw . .......... Skin ....... .... .. ....... ..... .. ..... : .. . .......... ..... .. 

1796 1"'" ' St. Loms, Mo ..... ; ................... Dr. Engelmann ............ do . .. . .. .. ........ 843 001.842.00 . ........ . 95 .. .. 
1797 .... .. l ...... do ., .... .. ...................... .. ...... .. do .... .......... . .... do ....... . .. .. .... 1.08 2·.931.932.00 . .. ... .. ..... .. . · 
1864. ! ...... ! ...... do . ... . .. .. .. .. .. .. ............. . ........ do .... .... ...... ... .. do .... .... ......... 842c602.00 2 .• 17 .. ....... 90 .. .. 

I I I 

1 Measured b.efore_.s kinning. Fore_ arm., .55 ; from elbow to end of claws.,, .90; longest fore and hind claws,.eac.hr .06.:;--from· knee"join.t.to: end~_of, 

claws,_!. 42; tibia, • sa;· mammre• 4 abdominal,_, two pectoral. 
• Measured before skinning. 

HESP'EROMYS CALIFORNICUS. 

lrfus californi=s, GA¥ BEL , Pr. A. N. Sc. Phila. IV, August ,. 184B, 781 (Monterey.) 

SP. Crr. - Very large. Size of third grown rat. Ears ver:y long,, angular. ~it rather longer than body; Colorabo:ve;. 

sooty brown , passing on the sides to fulvous. Under parts white, tinged with fulvous and· ashy. Feet, white, Tail." 
brown, a littler darker on the dorsal line. Soles ent irely naked. 

This is one of the· largest, if not the largest, of the North American Hesp er@.mys, with the 
exception of the D. palustr is of Georgia . The ears are enormously large, in this,. respect cer:
tainly exceeding any other species ; they are considerably higher than. broad, and, instea& of 
being rounded uniformly at the tips, are cut at nearly a right angle with the corners rounded!; 
They are uniformely coated with. short white hairs, which do not form .. a . fringe,. as, on .Neotoma .. 

The hind feet have the soles naked from. the heel. The tail is consider_a.bl;¥ longer than. the· 
body J very thick and stout, as in the rats. The fur is very soft and full. 

T.he middl:e of the back of this. species is a mixed black and, grayish plumheous, the former 
greatly predominating; towards the .. sides there is less black, and light brownish yellow: .. makes~ 

its appearance, forming quite a conspicuous stripe on the lower part of the sides, less distinc_t; 
on the cheeks. The dusky extends to the wrist and heel, though the upper surfaces. of the fe.et 
are entirely white.. T.he under parts are dull whitish, strongly tinged in places with•. fulvoJlB.), 
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especially between the arms, while the chin and throat have a more grayish aspect. The tail 
is brown, only a little darker along the median line. 

This animal is more than twice the siz\.l of the naked heeled species from Fort Yuma, and is 
much darker throughout, though in many respects quite similar. 

This species inhabits nests of Neotoma fuscipes, in Santa Clara valley, composed of sticks, 
twigs, and leaves, and forming a large mass. On setting fire to these nests, both species rush 
out together. The precise character of the domestic relations of the two animals is not known. 
At first the Hesperomys was taken by Dr. Cooper to be the young of the Neotoma, but an 
examination clearly revealed the generi~ peculiarities of each. The feet of the mouse are 
longer in proportion, especially the toes, and more naked; the tubercles smaller, and · the ears 
larger and differently constituted. 

There is little doubt ~hat this is the species briefly indicated by Dr. Gambel in 1848, as no 
other on the west coast presents anything like the size of body, tail, and ears. It is some'*at 
to be regrettedtbat the very appropriate name of parasiticus, selected by Dr. Cooper to express 
the habits of the animal, as mentioned above, could not be retained. Dr. Gambel's specimen 
was taken at Monterey, which thus extends somewhat the known range of the species. 
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-- - 1------1------------------------------
...... (J Santa Clara, Cal . .. Nov. 1855 Dr •. J. G. Cooper . 1.35 4.60 

..... .... .. ..... . do ................ do ...... .. .. .. do .......... 1.25 4 .50 
2039 ' Q ...... do ... , ...... . ... do ............. do ......... : ....... 4.50 
...... _ .. . ........ do ......... : .... · .. do ....... , ...... do . ......... 1 

...... 1' 4.50 

4. 75 4.80 .52 1.05 .. • • .. ..... • • 75 Dry skin .......... 

4 .75 ............ 1.08 ............... 1 Before _skinning . . ,, 
............. ·.. . 1.00~ 1.11 .56 .... Dry skm ........ .. 
4.00 ...... ...... .... .. ...... .. .... • 75! Before skinning . . .. 

I • 

HESPEROMYS EREMIOUS, Baird. 

Desert Mouse. 

SP. CH;-Size of H. leucopus, or less; ·ears, very large; tail, .considerably longer than the body; fingers and toes, short; 

color above, grayish yellowish; a pale fulvous band on che~k and sides; tail, scarcely lighter beneath; feet, and under parls, 

snowy white. Soles entil'eJ.ynaked. 

This species is at once characterized among the smaller American species by having the soles 
entirely nak~d from the heel~ and! covered with a pavement of granular .scales. In other respects 
the feet :resemble those of Hesperomysleucopus quite closely, except that the middle toes of the 
hind feet are shorter,. the fifth. claw reaching to the base of the fourth, instead offa.Uing a little 
short of it. The pos:terior tubercle is smaller and rounder than in this species, and its anterior· 
edge is posterior to a point. midiwa:y between the heels .and balls of the toes. . The next ante:r:ior 
tubercle (or the onte•r edg.e) is: smaller, . and much less than in H. leucopus. The fore feet exhibit 
the same 'brevity of the :fingers. The feet,. generally, are m9re like Neotoma than Hesperomys. 

The ears are ve!l!'y large·~ long,ez tham broad,, not quite as much. rounded at the tip as in H. 
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leucopus; they are thin, membranous, and sparsely clothed with scant hairs. 
long, considerably exceeding the body; it is more finely annulated than in 
covered with hairs, which, however, do not conceal the annuli. 

The tail is very 
H. leucopus, and 

The hair of this species is quite lor.g, though not particularly soft. The upper parts are of a 
light grayish yellow, finely lined by the black tips of the hairs; the cheeks and lower part of 
sides with rather a distinct stripe of light ochrey yellow. The under parts and the feet are 
pure white; the tail is uniform in color, or, at most, a litt.le lighter· beneath, the line of sepa
ration entirely inappreciable. 

The colors of this species are more yellow, and much lighter, in every way, than in H . 
leucopus. It is much smaller and lighter colored than H. californians, in which we have 
similar characters of naked soles, very long and unicolor tail, &c. 

•• 

.: 
"' ,Q 
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" " "' " .. 0 
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Locality. 

List of specimens . 

Measurements . 

When 

• 00 ~ 

~ ·a ~ a 
. Whence and how I Nature of .e. ~ e e 'g ~ Collected by-

collected. obtained. specimen. ~ ~ g 5 ~ ~ :.:; ;a ~ 
I Q.l O ~§o~o 
I SBSB .... .= oot1..,.c: 

I ~~~~~~~!l 
----------- 1 -------~-----

Fort Yuma, Cal...... 1e53 ......... Maj. G. H. Thomas.
1

1Bkin .............. LOB 3.17 4.084.25 ..... 76 .................. .. 1581 2416 i (J 
2574 

2875 

1334 
1335 

13~6 

.............. .. do ...... . ......... do .................. do .......... In ale ...... 48 .951.072.77
1
3.70 ..... 30 .80 .60 .............. .. 

........ . ...... . do ................ do ....... . .......... do.1 .. . .. .. .. ... do .. .... .. . 42 .85!.00 2.58·3,14 ..... 30 .80 .66 .......... . .... . 

.. .. .. .. Colorado bottom, Cal. F eb. 24, 1855 Maj. W. H. Emm-y. , Skin ...................................... 1.... Arthur Schott .. 

...... , ; ......... do.............. .. do ..... do ........... do .......... ... do ................................ 
1

.... .. .. .. .. .. .... do ....... . 

...... .. ...... .. do ............. .. do ..... do ........... do ....... .. . ~ .. do ............ ~ ............................. . ........ do ...... .. 

• 
HESPEROMYS (ONYCHOMYS) LEUCOGASTlf.R . . 

Missouri lllouse. 

Hypudaruslrucogastw, PRINZ MAx. Reise in das innere Nord-AmePika, II, 1841, 99. ~Fort Clark.) 

Mus Missouriensis, Aun. & BACH. N. Am. Quad, II, 1851, 327 ; pl. c. 

Sr. Crr.-Color above, grayish brown, passing into yellowish red, and finally into a stripe of fulvous on the 8ides. Feet, 

including outer surface of the fore arm and under surface of the body and tail, white. For generic characters see. page 458. 

This species, in some respects, bears· a resemblance to Arvicola, especially in the short tail, 
and rather short ears ; it is in general appearance, however' nearer to the ordinary white-footed 
mice. Still, in many respects, there is a striking difference from both, to be hereafter 
referred to. 

The head is proportioned much as in Hesperomys leucopus, though with a broader muzzle ; the 
muzzle is entirely hairy, except on the septum; there is rather more hair than in H. leucopus. 
The lip is cleft nearly to the Reptum. The eyes are large, the whiskers long, and white and 
black. The ears are small, about two-thirds the height, and half the area of H. leucopus. The 
antitragus is low and very slightly valvular, less so than in H. leucopus. The membrane is 
rather thick, the surfaces of the ear well coated with short hairs, longest on the convexity, and 
nearly naked around and anterior to the meatus. 

The most conspicuous feature of this mouse is in the peculiar proportions of the limbs. The 
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anterior of these are larg·er, the posterior smaller in proportion than usual, the fore feet are 
very strong, and appear quite fossorial. The fore arm is as long or even longer than the 
hind foot from the heel, instead, as in H. leucopus, of being appreciably shorter. The fore feet 
are not appreciably different from those of H. leucopus, except that they are much larger, the 
toes longer, and the ,claws fully twice the length of the hinder ones ; the tubercles are similar. · 
The hind feet are short in proportion to the anterior ; the first claw does not reach beyond 
the base of the adjacent . toe; there are but four tubercles, as far as I can ascertain, the two 
posterior in Hesperomys leucopus not being represented at all. The sole is very densely hairy 
from the heel to these tubercles, or for nearly two-thirds the length of the foot; this hairiness 
more extended and much more dense than in H. leucopus, the tubercles themselves appear quite 
similar in size. 

The tail is short, about twice the length of the hind feet, and contained two and a half times 
in the head and body. It is thick at base, quadrate, and tapers rapidly to an attenuated tip; 
it is very closely covered with shortish hairs, pressed flat to the surface. 

The fur is rather long and full; it is, hCJwever, soft and fine like that of H. leucopus, or even 
finer, and witb.out any of the rough appearance of Arvicola and Sigmodon. The general color 
of this species above is a grayish brown, finely lined with black ; this color predominating on 
the back. Towards the sides there is an infusion first of reddish and then of yellowish brown, 
until finally, on the lower part of the sides, is seen quite a distinct band of fulvous . The entire 
under parts, the feet, and outside of the fore leg, with the lower half of the tail, are white, in 
the alcoholic specimen, with a yellowish tinge. 

In the following table I giv_e the measurements of some parts of this animal, (from a specimen 
in alcohol, 2549,) compared with a large H. leucopus, (2732,) to illustrate the differences in 
proportion : · 

2549. 2732. 

Nose to occiput-------------·-------------- 1. 25 1. 26 
root of tail_____________ ________ ____ 4.10 3. 55 

Ear· -- -- ------- - ---- - --------------------- . 46 .60 

Tail, vertebrre·-----------·---· - - ----------- 1. 65 3. 05 
hairs _____ •• ________ ____ ---___________ 1. 70 3. 15 

Fore arm-- -- ----·-- - ----------------------- . 82 . 66 
Hand ________ ••• _. _________________ •.. _ _ _ _ _ . 55 . 44 

Longest finger and claw_~ ____ ._-- •••••• _- • • -- . 34 . 25 

its claw •• ------ - -- - ----------- . 20 . 06 

Femur-----------·- - -------------- - ------- . 85 . 80 
Tibia ______ • ____ • ____________ - -- ___ --- -- - - 1. 05 1. 05 

Hind foot--------------------------------- . 85 . 87 

Longest toe and claw _____ - _----------------- . 30 . 30 

its claw alone-------------~----- . 14 . 07 

To show the peculiar proportions of this mouse, I need scarcely do more than to refer to the 

preceding table. 
In external appearance this mouse bears quite a close resemblance. to an .Arvicola, so much 

so, indeed, as to have been described by Prince Maximilian, several years before Audubon and 
Bachman, as Hypudaeusleucogaster. His specimen was taken at the Mand~n vill~g!;l, where it 

61 L 
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was said to be abundant in the prairie. That of Audubon and Bachman was found near Fort 
Union. 

~ s 
= .0 c..,.: e ~f3 = ·~-"' 

" "' "' Locality. 
" ""' " oc .. 

~j "' ~ s 
0 0 

List q( specimens. 

Whence and how 
obtained. 

Measurements. 

N ature of 1--- --------,-.,---.----- --;---,.-
F . f =· L hf. ;l specimen. rom tip o no&13 to- w .g engt o -- ~ 

0 t: Cl,) 

- Cl,) - .... 

"' ,;: Fore ft. Hind ft. ] 
~ 0 f/1 

.Eye. Ear, Occip. T ail. 

----1---------- 1-------1~-----------------

880 1931 Bijoux hills, Neb., near Mo. river... 1855 Dr. F. V. Hayden .. Skin ................................ : ... ....... ,: •• .. .... 1.10 

2549 ...... Vermilion prairie, near Mo. river ... . . ................ .. ...... Alcohol... ,60 1.07 1.25 4 . 00 1.80 . 52 .85 ..... . 

HESPEROMYS (ORYZOMYS) P ALUSTRIS. 

Rice-field Mo'ijse. 

Mus palustris, HARLAN, Sill . .A:m.. Jour. Sc. XXXI, Jan. 1837, 386, (Fast Land; near Salem, N. J.) 

Isis, 1840, 178. 

Be:perumys palustris, WAGNER, Suppl. Schreb. III, 1843, 543. 
L ECONTE, Pr. A. N, Sc. Phila. VI, 1853, 410. 

Arvicola oryzivora, Aun. & BAcH. N. Am. Quad. III, 1853, 214; plate cxliv, fig. 3. 

SP. CR.-Color above mixed black and pale b~ownish ash,· sometimes with a tinge of yellowish brown on the sides; 

beneath ashy white without any distinct separating line. Tail dusky, scarcelylighterbeu.eath. · Feet whitish. ~For generic 

characters see page 458. 

This species is quite different in appearance from the ordinary species of Hesperomys, as found 
in the United States, and indeed would be taken rather for an Arvi('ola or Sigmodon than anything 
else. In size it exceeds any North American species, unless that from Santa Clara, California, 
be an exception. The ears are unusually short for the genus, in the dri.ed skin, scarcely projecting 
beyond the skin, although distinctly visible from the side; they are rather higher than broad 
in life, but nearly, orbicular in the skin, the edge completely rounded without any angle. 
The antitragus is rather lower and less distinct than in H. leucopus. The ear has much the 
appearance of Arvicola in respect to its hairs, which are long and coarse instead of being short 
and velvet-like) as in H. leucopus. A peculiarity of this group is seen in the existence of a 
patch on the concavity of the ear of longer hairs than elsewhere, a short distance from the 
naked area around the meatus. 

The eyes in this species are small, appreciably less than in H. leucopus. There is a peculiar 
appen~age to the lower internal corner of the nostril, in the shape of a cartilaginous pad, 
indented by two furrows which meet below, enclosing an elongated depressed eminence. The 
axes of these eminences of opposite sides would, if · produced, meet on the lower border of the 
nose; in fact, the pads themselves are very nearly in contact. Something similar is seen in H. 
leucopus, but it is much less conspicuous. The upper lip is cleft or acutely emarginate to the 
base of the incisor; the furrow, continued thence to the nose, is shallower than in H. leucopus, 
and does not permit as great a separation of the parts, causing the lip to appear less deeply 
cleft. 

The feet present many sti-iking peculiarities, among which is the complete nakedness of the 
sole from the extremity of the heel. There are six tubercles, the posterior one very long and 
narrow, as in Mus, measuring 0.15 of an inch in one specimen, or more than one-seventh 
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the whole. foot. This is situated near the inner edge of the sole, and so far back that its anterior 
extremity is scarcely more than -half way from the heel to the bases of the toes. There are two 
tubercles at the bases of the second, third, and fourth toes, and one each at the bases of the first 
and fifth. The sixth tubercle, a little anterior and exterior to the posterior one, is so small as 
to be scarcely appreciable. The space posterior to and immediately alongside of the posterior . 
tubercle is perfectly smooth, without granulation ; the rest of the sole is covered nearly 
uniformly with rather coarse small rounded granular tubercles, which extend a short distance 
along the bases of the toes, which beyond this are transversely furrowed. The normal tubercles 
(except the posterior) are all so small as to be with some difficulty appreciable in the surrounding 
granulation. The hind feet themselves are quite long, and set obliquely on the leg, as in the 
muskrat and some other aquatic rodents; the toes are elongated; the third is longest; the 
fourth scarcely shorter; the second but little less; the first claw reaches to the base of the 
second toe; the fifth claw to the penultimate articulation of the fourth toe; the lon·gest toe is 
considerably more than half the distance from heel to base of the toes; there is a decided though 
slight web at the bases of the toes. · 

The fingers of the fore feet are quite long, the tubercles small, as in the hind feet. The 
thumb is ru<iimentary, enveloped by a broad nail; the claws are shorter than those of the hind 
foot. 

The tail is nearly or quite as long as the head and body; it is formed much as in the common . 
Norway rat, the hairs, though moderately lon~, not concealing the annuli. 

In general appearance this animal is very similar to a·half grown Norway rat., for which, at 
first sight, it would be. ta~en by most persons. The fur, though,. rigid and coarse, as in Sigma
don, is lustrous and rather compact. Above, it is of a mixed black and pale brownish ash, 
much darkened along the back by the great preponderance of black tipped or black hairs, · 
grayer on the sides, the colors passing, with.out any very decided line of separation, into the 
ashy white of the belly. This white ·is of nogreat width, amounting, perhaps, to one-third the 
entire circumference of the body. The upper part of the tail is dusky brown; the lower half is 
ash gray ; the upper surfaces of the feet are whitish, the hairs very lustrous. 

Specimens vary in a greater amount of yellowish brown on the sides, and with a purer white 
on the belly and feet, and a lighter shade on the un<l_er surface of the tail. 

As already stated, this species differs very gryatly from Hesperomys in the much smaller ears, 
more rigid and coarse hair, and differently con'stituted feet. These have the hind toes longer, 
the soles entirely naked·, instead of partly hairy, and the posterior tubercle greatly elongated. 
The -tubercles are much smaller, but the granulations between them are much larger. The 
outer toe is much longer than in Sigmodon, reaching to the middle of the second toe instead of 
extending but little beyond its base. In Sigmodon hispidus~ too, the plantar tubercles are 
larger, and the granulation d~es not extend beyond the bases of the toes. 

Compared with young specimens of Mus d.ecumanus of the same size of body, the head is 
much shorter, the ears are much thinner and more membranous ; there is a distinct antitragus, 
(wanting in M. decumanus.) The feet are much more delicate, though of much the same length; 
the sides of the heel are more hairy, and the g·ranulations under the anterior half of the meta
tarsus are entirely wanting in the Norway rat, its sole being throughout perfectly smooth. 

Specimens of this animal from western Georgia are appreciably larger than those from the 
coast, but I a.m unable to discern any other difference. A female from Columbus has four pairs 
of teats. · 
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This species is very remarkable for the combination it presents in the skull of the characteristics 
of Hesperomys and Sigmodon, as might have been expected from the external form. The teeth are 
very similar to Hesperomys, except, perhaps, that the salient angles of the upper molars are more 
opposite, and the lower molars rather broader. The zygo~ata are parallel in general direction, 
as in Hesperomys, instead of diverging posteriorly, as in Sigmodon. There is, however, the short 
and broad muzzle of Sigmodon j the deep emargination of the anterior extremity of the zygo
matic arch as viewed from above ; the sharp compressed ridge bounding the upper border of the 
orbit, starting at the narrowest portion of the inter-orbital space, and continued less distinctly 
to the occiput. The notch at the posterior extremity of the bony palate differs from either, in 
being more posterior ; in fact, behind the posterior molar, by half the length of the molar 
series, instead of being nearly on a line with the posterior molars. There is a fossa in the bony 
palate behind, and a little within the posterior upper molar, as in Sigmodon, but the two of 
opposite sides are not separated by an elo:Qgated compressed azygos process, as in Sigmodon. 

'Other remarks on the subgeneric affinities of this species will be found under the head of 
Hesperomys, at the head of this article. 

This species was :first described by Harlan, in 1837, from a specimen said to have been caught 
near Salem, New Jersey. If this locality be correct, and the animal the same, it will indicate 
a much wider range along the coast than at present known to naturalists. 

The generic name is borrowed from its habits, as given by Audubon and Bachman, of 
frequenting the rice :fields, and doing considerable damage to the crops. 

The insertion of the species in the genus .ArvicolaJ by Audubon and Bachman, is a mistake, 
all its affinities being with Hesperomys; 

List of specimens. 

Measurements . 

Locallty. 

.c ·~ 
Nature of ~ .<i i Whence and how = .c .. 

obtain.ed. 
.,. > <,... .. "' ~ ~ specimen. .; ~ '8 

~ 
<,... 0 

~ ~ .s 0 

"" "' .., 
" "" ;;" "" "' "' 0 "' "' ~~ .. 

-~ 
<,... 

s s s s "' "' 0 
oE ~ 0 

s s oE 
~ ~ ·~ "' "' ~ "" =a :§ :g "' :; ~ "' 0 0 0 0 til 

.., .., 
z z z z ... E-< I'< w. w. ti; 

------1------1 ----------------------
1305 2107 Society Hill, S.C •••• Rev. M.A. Curtis Skin ............................ . ...... ...... 1.20 ...... ...... 

and sons. 
1310 2111 (J ........ do ........... ........ do ......... .. do ...... . ...... ...... 1.33 3.00 3.75 3.83 ...... ...... 1.12 .60 . ..... 
2603 ...... ...... ........ do ........... ........ do •..•..... In ale ...... .54 1.12 1.30 4.10 4.04 .45 1.10 . ..... ...... .52 
2604 ...... ...... ........ do ........... ........ do ... ; ; .... ..do ....... .60 1.10 1.35 4.22 4.06 .50 1.15 . ..... ...... .58 
2605 ~ .... ...... ....... . do . .......... ........ do ........ . .. do ....... , .52 1.00 1.25 3.70 .43 1.08 . ..... ...... .45 
2609 ...... ...... St. Simon's Is!., Ga •. Dr.s.w. Wilson. . . do .50 .96 1.25 3. 70 3.80 3.94 .42 1.11 ...... . ..... .52 
2610 ······ ...... ........ do ........... ........ do ......... ..do ....... .60 1.10 1.35 3.80 4.47 .50 1.18 . ..... ....... .50 
2611 Cl' ........ do ........... ........ do ......... .. do ....... ...... .90 1:23 4.00 4.18 .48 1.12 . ..... ...... .55 
2612 9 ........ do ........... ........ do ......... .. do ....... .52 1.00 1.25 3.98 3.90 .44 1.05 ...... . ..... .50 
2702 (J ........ do ........... ........ do ......... .. do ....... .50 .90 1.19 3.60 3.85 .45 1.or ...... ...... .45 
2606 (J Columbus, Ga •••••.. Dr.Gesner ......... •. do ....... .61 1.12 1.40 4.55 5.70 .52 1.16 ...... ...... ...... 
2607 9 ........ do •• ········ ........ do •• : ...... .. do ....... .65 1.19 1.60 4.65 3.90 .50 1.14 ...... ······ .52 
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In the.preceding pages I have mentioned, either as distinct species or as synonyms, all the 
described Hesperomys of North America) with the exception of the following: 

HESPEROMYS CAMPESTRIS, Leconte.-New Jersey. 

Hespe:romys campestris, LECONTE, Pr. A. N. Sc. Phila. VI, 1853, 413 . 

.Arvicola (Hespe:romys) campestris, AuD. & BACH. N. Am. Quad. III, 1854, 295. 

"Hair plumbeous black, ~hove tipped with brown, bsneath with cinereous brown, darker 
about the mouth ; head large ; ears large, oval, blunt, thinly covered, both within and without, 
with very short, closely appressed hair; legs and feet brown; tail well_ clothed with tolerably 
long hair. 

"Length, 3.40 inches; head, 1.20; ears, .55; width, .40; fore leg, .45; hind leg, 1.60; 
tail, 2. 70. 

"This species was found in the collection of the (Philadelphia) Academy, and labelled Mus 
campestris, New.Jersey. The specimens were preserved inalcohol, and therefore scarcely fit to 
be described; there was, however, enough to show that they were,different from any hitherto 
described animal." 

Of the affinities of this species I. will hazard no conjecture, never having seen the specimen 
described. 
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NEOTOMA, Say and Ord. 

Neotoma, SAY & 0Rn, J . .A.. N. Sc. Phila. IV, n, 1825, 346 . 

.A.un. & BAcH. N . .A.m. Quad. I, 1849, 31. 

Form closely rat-like. Tail long, more or less densely hairy. Ears very large, ne~rly naked. Molars rooted, teeth 

strongly arvicoline, composed partly of straight-sided triangles. Heels hairy. • 

The genus Neotoma is peculiarly North American, and occurs throughout the whole United 
States, excepting the New Englan..d States. It embraces very large species; some of them 
greatly exceeding the house rats in size, and much superior to them in beauty and docility. 
One species (N. magister} occurs .fossil in the caves of Pennsylvania. 

The fur of the species is soft and very full in the bushy-tailed spemes. The ears are very 
large, as are the eyes, exceeding, in· this respect, the house rats. 

The molars are all rooted; their grinding surfaces plane, whether tuberculate in the young 
has not yet been ·ascertained. They are narrow, those of either jaw of nearly . equal width 
among themselves, (the lower narrower.) Above, they diminish progressively from the first, the 
last, two-thirds as-large as the first. Below, the first two are equal, the last, two-thirds as long. 

The upper molars have each two indentations or re-e~trant loops of enamel on the outer side; 
the first or anterior one has two on the inside, the other two but one. The a4ditional inner 
one of the first molar is very shallow, situated far forward, and, in fact, is a mere indentation 
in what would otherwise correspond to the anterior triangle of the other teeth, the pattern of 
all three being otherwise quite similar. Here, as in Sigmodon, the re-entrant enamel loops of 
two· sides of a tooth which are nearly opposite each other, come into actual contact, and · the 
hinder outer one extends across to the opposite side, completely separating the dentine into 
three islands. In the lower jaw there are two re-entrant angles on the outside of the firs-t and 
second, three on the inside of the first, two of the second, the third has one on either side. 
The anterior inner indentation of the first molar is much like that on the upper firl!!t molar ; 
all the re-entering loops on opposite sides are in the same line and touch each other, the indica
tion of alternation being scarcely discernible. 

The loops, both salient and re-entrant, of both jaws, are quite acute, scarcely rounded, the 
edges or sides, especially the posterior limb of the external upper loops, nearly straight. In. 
fact, a line drawn longitudinally down the crowns of the teeth would divide them into a series 
of triangles, especially in the lower jaw, where the opposite ones would be placed nearly base 
to base. 

The molars of Neotoma have the enamel folds somewhat like those of Stgmodon, in the upper 
jaw, excepting that the angles and lines are more rounded. The lower te.eth differ much more ; 
thus the second molar has two indentations on either side, opposite each other in the one, while 
Sigmodon has but one, alternating. The teeth of Neotoma, are longer, narrower, the sides more 
parallel, and the salient lobes ~ore divaricated. 

There are two very strongly marked sections of Neotoma: one with the tail short p.aired and 
not more conspicuously hairy than in the common rats, with short snout; the other with a very full 
densely haired, even bushy, tail, very long muzzle, &c. To the first belong N . .ftoridana, 
micropus, mexicana, and fuscipes; to the other, N. cinerea and occidentalis. There are very 
striking differences in the skulls, which, in the bushy-tailed species, have the muzzle greatly 
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elongated; the orbits much indented, the frontal space between them very narrow, especially 
behind. In both, the malar bone is very short, the posterior margin of the palate, between the 
last molars. In both, the nasal branch of the upper maxl.llary passes back of the end of the 
nasal, as in Sigmodon, instead of terminating in the same line, as in Mus aecumanus. The 
upper incisors in both sections are almost as wide as deep, and have the anterior surfaces plane, 
bevelled off a little at the corners, instead of rounded completely, as inSigmodon. The shape of 
the lower jaw is much like that of Sigmodon. 

Species of this genus are foun~ throughout most of North America. One inhabits the south 
.Atlantic and GulfStates, sending stragglers further north; one belongs to eastern Texas and 
Mexico, and the others belong to the inore western regions. As already remarked, a fossil 
species occurs in Pennsylvania. 

The following synopsis may serve to facilitate the determination of the species of Neotoma: 

A.-TAIL SCANT HAIRED, (as in the rats.) 

a. Feet . entirely white; tqil not longer than the body alone; lighter beneath. 

1. Size of the black rat . . Tail about as long_ as the body alone. Color of the 
Norway or brown rat. Hind feet, 1.40 to 1.50 inches. Maximum of skull, 
2.00 inches ....................... : ... ;........................................................... jloridana. 

2. About the same size, or rather larger. Tail about three-fourths the head and 
body. Color, brownish yellow above. Hind feet, 1.15-1.40 inches ........ :.... mexicana. 

3. Rather larger than preceding. Tail little more than half the head and body. 
Color, uniform grayish slate a.bove. Hind feet, 1.40.... ............ ... ........ ... ... micropus . 

. b. Hindfeet d1lsky; tail nearly as long as head and body. 

4. Largest of slender-tailed species. Size and color of the'Norway rat. Upper 
surface of metatarsus dusky-; toes alone white. Tail uniform dusky all round, 
Hind feet,· 1.40--1.60 ... · ........ ;................... . .......................................... fuscipes. 

B.-TAIL DENSELY HAIRY, (as in Myoxus.) . 

5. Fur harsh, rigid; the caudalvertebrre about as long as the trunk. Above, dark 
rusty brown ; beneath, ashy white ............................................ • .".......... oocidentalis. 

6. Fur soft; ca.udal vertebrre considerably shorter than the trunk. Above, yel-
lowish plumbeous ; , beneath, snowy white"'" :"'""""'' ............ ,............... cine1·ea. 

NEOTOMA JrLORIDANA, Say & Ord. 

Wood Rat. 

"7ifus floridana, ORD, Bull. Soc. Philom, 1818." 
(SAY & ORD) SAY, in Long's Exped. R. Mts. I, 1823, 54. 

DESMAREST, Mammalogie, II, 1822, 307. 

Arvicolafloridana, HARLAN, F. Am. 1825, 14J. 

Neot<Ymajloridana, SAY & ORD, J. A. N. Sc. Phila. IV, II, 1825, 352; plate -.-lB. Zool. Journal, n, 1825, 294; 

pl. x, fig. 1.,-4. (From preceding.) 

Isxs, XX, U!27, 1035. 

GRIFFITH' s Cuvier, III, 1827, 160; plate. 

... 
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Neot(Yff!ajloridana; AUD. & BAcH. N. Am. Quad. I, 1849, 32; pl. iv. 

KENNICOTr, U. S. Pat. Rep. 1856, Agricultural, 1857 ; plate -. 

Lemmusfioridanus, FrsCHER, Syn. 1829, 299. 

SP. CH.-Tail with· short stiff hairs, not concealing the scaly annuli; about three-fourths the length of the head and 

body. Ears very large. Feet large. 
Color.-Above, mixed lead color, dark brown, and yellowish brown; lighter on the sides. Under parts and feet, white. 

Tail dusky above, white beneath. Skull elongated and narrow. 

General aspect and dimensions of Norway rat, Mus decttmanus. Head rather acute. Whiskers 
gray and brown, much longer than the head. Eyes moderate. Ears very large, broad, and 
thin, with very scanty hairs on both surfaces; naked anteriorly .. .Antitragus low, narrow. 
Tail about as long as the body, exclusive of the head, covered with annuli of separate scales, 
with short stiff hairs springing from under them. These hairs are thick enough to obscure or 
nearly conceal the scales, which, however, can be discerned through them. The tail is decidedly 
more hairy .than that of the Norway rat. The feet are rather short, the soles naked, although 
the hairs grow over the sides of the heel almost to the central line. The fur is- moderately 
soft, more so than in the Norway rat, and without the bris.tly hairs intermixed. 

The tubercles of the sole are very large; of these there is one at the bases of the 3d and 4th, 
and one, each, to the 1st, 2d, and 5th, making four to the five toes, all nearly equal, the outer 
one with a small supplementary one on its outer slope ; there is a fifth, of about the same size, 
near the inner edge of the sole, and situated about midway between the heel and the base of the 
toes; a sixth, considerably smaller, is placed about midway between this and the large tubercle 
at the base of the fifth toe, or a little exterior to the line connecting their centre. Most of the 
sole is naked ; the hairs, however, grow over the inner edge, behind the posterior tubercle, to the 
middle line of the sole, exterior to which it is naked; the sides of the tarsus, or heel, are over
grown so as-to meet in the centre, where the hairs are more sparse; there is·, however, a naked 
space on the extreme heel. 

These tubercles are much larger than in the house rat; the posterior one is broad and connical, 
instead of elongated and narrow; the inner half of the sole, behind the tubercles, with the 
heel, is hairy, instead of being perfectly smooth, to the very posterior extremity. 

The general color of the upp~r parts is a dull plumbeous, mixed with dark brown and pale 
yellowish brown, the latter predominating on the sides, especially on the flanks and in advance 
of the shoulder; the dusky of the sides extends down the outer surface of the limbs to the 
carpus and tarsus, tlie feet themselves, with the entire under and inner parts, being white. 
The line of separation of the two colors is far down the sides, so that when viewed in profile 
but little of the white of the belly is visible. The upper half of the tail is dusky, the lower 
white. The ears are like the back. The hairs above are plumbeous for the basal three-fourths, 
then pass gradually into pale yellowish brown, and then tipped with dark brown. The dorsal 
region is generally decidedly darker than the sides, where the yellowish brown is of greater 
extent and the dusky tip very slight. Beneath, the hairs along the ventral region are uniform 
white to the roots; laterally assuming more and more of a plumbeous tinge. 

Specimens vary considerably with age and season. Sometimes the contrast between the back 
and sides is more striking, with the more decided yellowish brown tinge on the latter; at· times 
there is a greater mixture of yellowish brown on the back, producing a strong similarity to the 
Norway rat. 

In a young specimen, which I refer to this species, collected in Arkansas, by Capt. Whipple, 
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the color on the back and sides is a nearly uniform grayish plum?eousJ a little lighter in tint 
than the bases of the hairs. There are no other appreciable differences. The same color is 
seen in specimens from Georgia.1 

Meal/Urements. 

j _____ a~7~3·----~----4-4r9-·----·l-----8~2_. __ ___ 

I Inches. 
i 

Nose to occiput ••••••••••••••••••••••••••••••. J 
eye •••• "··············•--·············· 

ear ••••••• ~---·······················--

1 

1 

rqot of taiL............................. 8 

Tail, from root to t')nd of vertebroo................ 5 

hairs................... 5 

Ears, height postt')riorly ••••••••••••••••••••••••••••••••• 

anteriorly •••••••••••••••••••••••••••••••••• 

internally, above skulL •••••••••••••••••••••• 

notch •••••••••••••••••••••. 

width ••••••• _ •••.••••••••••••••••••••••••• ~-· ••••• 

Arm, fore foot to end of claws •••••••••••••••••••••••••••. 

longest claw •••••••••••••••••••.••••••••••••.••••• 

Leg, hind foot from heel to end of claws........... 1 
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longest claw...................................... 2t 
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This species is very abundant throughout the southern Atlantic and Gulf States, although 
none were found by Mr. Curtis at Society Hill, South Carolina. A few specimens of unusually 
large size were captured some years ago by J. G. Bell, near Piermont, on the Hudson river, but 
I have not heard of any in intermediate localities. It is said to extend a considerable. distance 
up the Missouri river, and the specimen of Capt. Whipple seems to indicate its occurrence far 

west in Arkansas. 

l The recent reception of a fine series of Neot<mu1, from Dr. Hammond, at Fort Riley, enables me to give with more preci

sion the chanwters of the species. The prevailing color of the upper parts is a yellowish brown, on the bl!lck darkened by 

black tipped hairs. The yellowish brown, almost fulvous color, is brightest on ·the shoulders, as :well as on the flanks. 
The head is ash gray, with \lo sligb,t WIJ,Sh of fulvou.s on the crown andon tho cheeks. The under parts generally, with 

the upper surfaces of .the feet, ,are p'Ure white; th~ hairs on the breast, throat, median line, and lower parts of the belly, 
white to the roots; on the sides of tb,e middle of the belly, plumbeous to near the tip. Anterior to the fore leg, on the 
lower part of the sides of the neck, is a large rounded spot of pale yellowish brown, almost saffron ; the two of opposite 
sides separated only by about an inch or less. This is a purer tint of the same color as seen on the flanks. The tail is 

quite hairy and depressed ; the lower half white, in strong contrast with .the dusky plumbeous of the upper .portion. 
These specimens agree exactly with ;Mr. Ilell'_s specime!l from near Ne:w York, and are much larger and brighter colored 

than any I have seen from the south. 

62 ~ 
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List of specimens. 

il 
,Q 

Measurements. 
e 
= .: "' " ,Q 

e bJl Locality. = c .; 
" :a .. 
" " "' = 0 

"" bJl ~ 0 " 3 
., "' ::: ;1 

0 0 
0 w. 

~ ~ 0 .... t2 ~ 
Whence and how obtained. Nature of spe- -~ ~ f ] ~ :; ~ 

cimen. ~ ~ g · 3 ~ ~ ~ ~ i i 
~ ; g ; s ~~~ ~ ~ .-=.,!'!' 

-- -- -
~ ~ ~ ~ ~ ~~~] ~= 

373 Rockland Co., N.Y.. John G. Bell ........ ·• .... _M_o_u_n_te-d-.. -.. - l-.. -.. -.. -1-.-.-.. -,. =-;; 5 .55 = 1:; ----~ 
82 I 144 Charleston, s, C ..... J. J. Audubon...... • ...... Skin ....... . ................... 6.85 4.85 ...... 1.46 1.55 .83 .80 

282 I 978 Georgia .................. . . do ....................... do . ........................ 6.38 4.05 ...... 1.32 1. 70 .90 • 75 

2056 St.Simon'sisland,Ga. J.P. Postell ............... Skull .................................... .. ............ 2.00 1.05 
2201 ............. do ................. do................... .. .do......... ...... ...... ..... . ...... ...... ...... 1.90 

1626 2464 ............. do ........... Dr. S. W. Wilson.......... Skin .......................... 7.25 6.30 ...... 1.40 2.00 .96 .90 

1627 2463 ............. do ................. do ........ · ............... do ...................... : .. . 6.75 4.30 ...... 1.34 ............. 75 

1628 .................. do ................. do ....................... do ..... ; ..................... 5.95 3.32 ...... 1.20 ............. 73 

2696 ................... do ................. do ................ : ... In alcohol... .83 1.65 2.00 ...... 5.25 .73 1 1.42 .............. .. 

2697 -~~~~· :::: :::::·:::~~::::::::::: ·:::::~~:::::::::::::::::::: ·~~~;:::::::: :::::: :::::::::::: :::::· .~:~~ ... :~~ •• ~:~~. ·~:;~ .. :~~· :::: 

2677 Indian river, Fla .•.. G. Wurdemann ............ In alcohol ........................... 6.40 .70 1 1.38 .............. .. 
2678 1682 Washington, Miss.... Col. Wailes ................... do......... .... .. .. .. .. .. .. .. . ..... .... .. . 75 1.39 .... .. ........ .. 

I 449 1583 Antelope Hills, Ark.. Capt. Whipple, U.S. A.•... Mounted ...................... 5. 75 4.[2 ...... 1 1.35 1.65. .. .. .. .69 

2951 ...... Q Fori Riley, K. T ..... Dr. W. A. Hammond....... Skin......... .. .. .. .. .. .. .... .. 9.00 5.00 .. .. .. .. .. .. .. ........... .. 

• Collected by H. B. Mollbausen; color, plumbeous. 

NEOTOM.A. MEXIC.A.N.A., Baird. 

Bush Rat. 

Neotcrma mexicana, BAIRD, Pr. A. N. Sc. Phila. VII, April, 1855, 333. 

Neotoma jloridana, GEOFFROY, Voyage de la Venus, Zoologie, 1855, 154; pl. xiii. 

SP. CH.-Ears very large. Feet small. Tail three-fourths (?) as long as the head and body, covered with sti:ffhairs,. so as 
to conceal the annuli. Fur long and very soft. 

Color.-Above, light yellowish brown, lined with dark brown; on the sides clearer fulvous. Feet and under parts white. 

Of two specimens of this species the largest is about the average of N. jloridana, or less. 
The whiskers are longer than the head, mixed gray and black. The ears are very large, larger 
than in either N. floridana or mi<Yropus j they are thin and coated scantily with short hairs, so 
as to appear nearly naked. The tail in the larger specimen is broken off; in the smaller it is 
longer than in N. micropus and more thickly haired, longer even than in N. floridana. The 
feet are small, as in N. micropus j the third and fourth fingers longest; the claw of the second 
reaching to the end of the third finger; the fifth claw beyond the base of the fourth ; the 
second and fifth being thus but little shorter than th,e third and fourth. The palms are naked. 
The first toe is very short, scarcely extending beyond the base of the second ; the second, third, 
and fourth are equal and longest; the fifth claw reaches to the base of the fourth ; the soles 
are hairy towards the heel ; naked towards and under the toes. 

Oolor:-The upper parts generally are of a pale yellowish brown, or even brownish yellow, 
much lined on the back with dark brown; the former, however, very decided on the sides, which 
are still more distinctly colored along the line of junction of the white of the lower parts. The 
outside of the legs are like the rest of the sides; the feet and whole under parts white, with a 
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yellowish tinge. The hairs above and on the sides, ;as well as those on the middle of the belly, 
are plumbeous at base. The tail is dusky above, whitish_beneath. 

The skull of this species offers striking points of distinction, from both N . .fioridana and 
micropus, though most closely resembling the latter. The upper outline of the skull is slightly 
convex, less so than in these other species. The nose is longer than N. micropus, the incisive 
foramina larger ; the zygomata further separated than in N. jloridana, but more nearly parallel 
than in N. micropus. The upper surface of the head is strongly concave, longitudinally, the 
temporal crests welLmarked. The nasal bones and the slender nasal postero-superior process 
of the intermaxillary end on the same line posteriorly, and do not extend as far backwards as 
the anterior extremity of the orbits, _ while in the others the intermaxillat:y processes extend 
considerably backwards of this; the nasal bones, too, are broader at their middle point than in 
the others.,., The rami of the lower jaw are higher than in any other species examined; the 
neck of the condyloid process elongated, its axis forming an angle of fully forty-five degrees 
with the base; the highest point of the condyle is even higher than the coronoid process., instead 
of being considera~ly below its leveL - The lower part of the post-coronoid notch is acute, rthe 
coronoid process ::;mailer than usual; the notch behind the condyloid process is very long. 
When the lower jaw is placed on a horizontal surface, a perpendicular 1\t the posterior extremity 
will be tangent to this and the posterior extremity of' the condyle, instead of falling consider
ably in advance of it as in other species. The body of the bone in advance of t:I:te molars is 
less deep than usual. The lower molars are narrow and quite parallel, the lobes narrower, and 
their sides more parallel. 

I do not feel sure, however, thatall1hese peculiarities of the skull will be found characteristic 
of the species, as individual specimens sometimes vary considerably. 

289. 565? 

General dimensio~s. 
Inches. Lines. Inches. Lines. 

Nose to occiput ___________ ---- _ -- -. , . ------------ --.---- - - " ---- - - ------ - - 9!_ 

ear-----------------------------------: •• --------"----"-- 1 8 
root of tail ____________ .-- ---.------------

Tail, from root to end of vertebrre "--- ----------~--· 

7 

Lost. 

3 

Lost. 

hairs . • _----_.-----.------ - - ---- - --- - -~- - ----

Ears, height posteriorly _ ---.---------------------- --------
anteriorly _____ •• - - ••••• -------------- ------ - -

internally above notch ••.• - - .--------~ - . -- -- ~
Arm, fore foot to end of claws--------------~----·----------

longest· claw ••.• -"""-------------~------- ---- ---- ----
Leg, hind foot, from heel to end .of claws-----·------ 1 

9 

8 

lOi 
7 

2 

8 

5 

5 3 

-------- -- ----·--

7 

1 2 

·longest Claw. __ __ ____ ---- .• ------- - -.-------- ------ ·-- ---- ---- -------- ---- - ---

toe and claw __ __ .-- •• --- - .- - - - ---- . -- - -------- 3! 4 

The specimen collected by Dr. Webb was captured in October, 1852, at Chevate, near Ojo 
Caliente on the road between El Paso and Chihuahua, about one hundred miles from the latter ' . . 

place. Their curious structures were seen in vari?us directions between the rocks, and consisted 
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of arched galleries of sticks and twigs, filled up with mule dung and moss; and from four to 
eight feet long, terminating usually in a bed of moss or hair under a rock. 

This spceies is readily distinguished from N .. floridana by its much smaller feet and ratber 
more hairy tail, as well as by the much lighter color above and on the sides. The fur is longer, 
fuller and softer than in either N. flo~idana or N. micropus. There is no indication of the slate 
gray of N. micropus, and it has a more densely furred tail, which also appears longer~ The 
feet, also, are even smaller than inN. micropus; Skull broader than inN. jloridana. 

Since preparing the preceding article, a large number of specimens has been received, which 
tend to establish the species more fully. Among them are several from the Colorado river, 
collected by 1\ir. Schott, and three from the Pecos, collected by Capt. Pope. These are generally 
similar, except that one (No. 1730) is of a light grayish slate color, lined with darker, This 
is lighter than as described in N. micropus. I have not been able to examine the skulls, to see 
if they agree with the characteristics derived from the first specimens. 

A very good figure of this animal has been published in the Atlas of the Voyage of the Venus, 
taken from a specimen collected in Lower California by M. Neboux. This extends its distribu
tion from the Pecos river to the Gulf of California, and gives to it, compared with N. micro
pus, somewhat the same range as Spermophilus spilosoma, compared with S. mexicanus. 

List of specimens. 

Measurements . 

... ... ~ t CL) . >~ ~ ~ 
~ ~ ~ : 

When col- Whence and how ~ Nature of ~ ~ ~ :E ~ ~ ~ Collected by-
Jected. obtained. J::l specimen. 3 ~ S ~ ~ p i: ~ 

Loclllity. 

'bi:l Ill -bll~~-~ 

5 ~ ~~~~~~~ I ~ g g !'l -5 .;; ;; .<:! ~ 

289 1674 ...... Chihuahua City ....... -.. -.• -.-.. -.·.-.. -.-•• I-J-o-hn_P_o-tt-s.-.-.. -.. -.. -.11-.:-.. ~-;;==~1.18 =~~=== 
. I 

565 Ohevate sp~ngs, Sonora .............. Dr·_T· H. Webb .... 
1 

...... do ............ 5.00 ..... 531.17 ....................... .. 

1033 2201 ...... San Pedronver, Sonora ............... MaJor w. H. Emory .... Mounted ................................... Dr. Kennerly. 
1328 .... Cf Colorado bottom, Cal .. Mar. 31,1855 ........ do .......... ! 8 Skin, .... 10.50 6.606.85 .... 1.33 ........ 1.00 A. Schott .. .. 
1329 2160 Q ........ do .............. April 4,1855 ........ d.o .......... 1 ·a .. do ...... 9.oo 6:6o ........ 1.30 t.so ,9g .95 .... do ...... .. 

1~~~~} .................................................................... ! .................................... "" .................... .. 
1606 .......... SanDiego,California .. """"""" Dr.J.F.Hammond ... Skin ..... 7.00 5.00, .... 561.18 ........ 1.05, ......... .. 

n731 (f Pecos, New Mexico .... June 14,1856 Capt. J. Pope ............ do ..... 8.00 ............ 1.3~ ......................... .. 
1732 .... Q ........................ May 12,1856 ........ do ................ do ...... l0.50 4.90 ........ 1.40 ........................ .. 

1730 .... (f .............. June 5,1856 ........ do ................ do ...... 8.40 ............ 1.33 ......... 70 ............ .. 
I 

·, Five young ones, belongi11g to 1329. 

NEOTOMA MICRO PUS, Baird. 

Black Wood Rat. 

Nootoma micropus, BAIRD, Pr. A. N. Sc. Phila. VII, April, 1855, 333. 

SP. CR.-Above ~rayish slate, beneath with. feet white. Feet small. Tail hardly two-thirds the le!Jgth of body; scantily 
haired. Feet entirely white. 

This species is about the size of the Florida rat, Neotdma jloridana, o:r a little larger, and 
belongs to the same section of slender tailed species. ·The head is broad and pointed, the 
whiskers longer than the head, mixed black and gray. The ears are very large, broad and 
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thin; the antitragus low; the two surfaces with scattered rather short hairs, except inside near 
the meatus, where it is naked. The fur is moderately soft,, about like that of N. jloridana. 
The tail is quite short, not as long as the body, exclusive of the head; it is clothed with short 
stiff appressed hairs, which obscure without concealing the scaly annuli; they are rather more 
sparse than in N. jloridana. The feet are small; the first finger very rudimentary, with a 
closely applied nail; the third and fourth about equal and longest; the second but little 
shorter; the fifth claw not reaching to the base of the fourth. The claws are all short, high, 
and much curved ; the palms are naked. On the hind foot the central three toes are longest ; 
first claw falling a little short of the base of the second ; the fifth reaching to about the base of 
the fourth ; all the claws are stout and much curved, larger than those on the fore feet. The 
soles are naked, with only a few scattered short hairs, more numerous apparently than inN. 
floridana, especially towards the heel. 

The upper parts are of a grayish lead color, finely lined with dark brown; the sides of the 
body and limbs similar, but paler. There is an occasional tinge of faint yellowish brown, 
especially along the shoulders and flanks. Beneath, with the feet, white. Above, the hairs are 
dark plumbeous at base, assuming a still darker tinge towards the tip, which is either bluish 
gray, as described, or dark brown, nearly black. On the sides the tips become lighter. Beneath, 
the hairs are plumbeous at base on the .middle of the belly, anteriorly they are uniform white. 
The tail is dusky above, grayish white beneath. 

Measurements. 

554. 561. 

J-----,.----1----,-·----

Inches. - Lines. Inches. Lines. 

Nose to occiput _____ ____________ .- _ -- _ -- _ -- _ ----------------------- --- _ -- _ _ _ _ _ _ _ __ _ __ _ _ 1 8! 

to eye ------- ------------------------------- - ---------------- _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ __ _ _ _ __ _ _ _ _ _ _ _ 10~ 

to ear- - __________ - __ -- ••• ------_.--- - -- __ ---.-- ••• -- . -------- _ _ _ __ __ _ __ __ _ __ _ _ _ _ _ 1 5~ 

to root of taiL--- •••• --_ •• ---- • • ----------------"------------- 8 4 7 1 
to end of outstretched hind legs ____ -·--- • • ____ -"-- __ ------------- 9 11 ___________________ _ 

Tail from root to end of vertebrre _ ---- •••• - -- - ------------------------ 4 10 4 1 
from root to end of hairs ____ -- _ -- ____ --~--- -- -- •• _ --- _- -------- 5 

Ears, height posteriorly _________ • _ --- ___ •• -------------.------------ ____ --- __ " 
height anteriorly _______________________________ " _. _____________________ _ 

internally above notch. ---- ____ • __ •• -- ••• --- •• -- __ •• _ ------- ••• ___ • • • ___ _ 

width------------------------------------------------------------------
Arm, fore foot to end of claws ____________ c ___ ·------------- - -"·----"- ----------

longest claw __________ --. __ ---.~------------------------------ ------ -•--

Leg, hind foot from heel to end of claws •• ----.----------.------------.- 1 
longest claw ________ • ____ ---.--.------------------------------- ----------

Skins much distorted. 

11 
10 

lOt 
9~ 

7t 
It 
4~ 
2 

2 

1 

As already stated, this species bears a close resemblance to N. jloridana, from which, however, 
it exhibits considerable differences both in the skin and skull. Comparing specimens of as 
nearly similar character as possible, the present species is found to have a shorter tail, rather less 
hairy; rather larger ears, and decidedly smaller feet and hands. In N. jloridana, the third and 
fourth fingers are longest, and project considerably beyond the second and fifth, the claws of which 
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scarcely reach to the bases of the claws of the digits nex~ them ; in N. micropus, the claw of the 
second finger reaches nearly to the middle of the third. The toes are similarly circumstanced. 
In N. floridana, the first claw reaches to the penultimate articulation of the second toe; the fifth 
claw to the base of the fourth. In N. micropus, the outer toes are longer and the inner shorter 
than in the other species. The color of N. micropus, even in adult specimens, is much darker 
and more plumbeous, with less mixture of yellowish brown on the sides. The white on the feet 
and legs is more restricted. 

Compared with N. floridana, the skull of this species is much broader between the zygomata, 
in this respect approaching to N. occidentalis; the divergence, too, of these bones behind is 
greater. The nose is longer. The concave depression in the top of the head between the orbits 
is deeper; the posterior wall of the orbit more vertical, and nearer to a perpendicular with the 
axis of the head. The orbital opening is wider. There is a firmly attached rudimentary 
lachrymal bone which I have not obtained in other speCies. The outline of the head above is 
gently convex, as in other thin-tailed species. The temporal ridges are more distinct than in 
N . .fioridana. The molars are broader and the angles more rounded ; in fact, larger every way. 
The outlines of the lower jaw, too, are different. The neck of the condyloid process is longer ; 
its axis more horizontal ; the articulating surface is larger and more below the level of the 
coronoid process ; the bottom of the notch between the two more horizontal ; the notch below 
the condyloid deeper; the entire ramus lower, and the body of the bone anterior to the molars 
deeper. The incisors, upper and lower, are wider and larger. 

The dark colors ofthis species, although resembling somewhat those of the immature Florida 
rat, and of many young rodents generally, appear to be permanent, as the specimens examined 
appear perfectly adult, even larger than the Florida rat. The shade, too, is quite different from 
the immature tints above mentioned, in being more lustrous, and more like the colors of the 
black rat. An additional confirmation of the idea that the species does no't become lighter, is 
found in the MS. description by Doctor Berlandier, who was very familiar with it, and who 
mentions it as "grayish ash-on the sides, darker on the back; throat, breast, belly, feet, and 
hands whiti(Sh." 

A very striking difference between the skulls of N. micropus and floridana is seen in the · 
shape of the posterior outline of the bony palate. This, in the former, has the outline of the 
notched part narrow, wedge-shaped, truncate anteriorly, and scarcely reaching beyond the 
middle of the posterior molar. Between the last molar and the side of the notch is a width of 
bone of the diameter of the molar itself, the greatest width of the notch not being more than 
twice this strip of bone. InN. floridana, the notch extends as far as the middle molar, and 
involves nearly the entire space between the posterior molars on either side. N. mexicana 
differs fromjloridana in the same character, except that the notch extends further forward than 
in N. micropus. In fact, all the slender-tailed species from the west agree in the narrow notch, 
as described. 

The skull of N. fuscipes exhibits, in a marked degree, the peculiarity of the western Neotomas, 
in reference to the notch of the palate. This is very narrow ; the sides parallel, the anterior 
end transverse, the notch being thus exactly rectangular, and only about .08 of an inch wide 
at any part ; about the width of the molars, or one-fifth the distance between the outer edges of 
the two rows of the latter. 
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List of specimens. 

"""' 0 Measurements. 

When 

.: 0 

~ z 
....... 

= .,- ,; Locality. 
" ·- = "-" .. 
" "~ " = 0 "' .. ~ " 0 .. 
Cii " ... ~ ... 

" 0 0 00 

CIJ 'o "t:J 
Nature of g 'd :E =§ :; 
specimen. 'c; d a3 ..ci ~ • ~ C: 

.e-S 0 ~ 0 0 ~ o es ... ~ ~c£ 5 ,d ' 

£ ~ ~ ~ l 

collected. 
Whence obtained. 

------ -------~------
554 1676 rJ Charco Escondido, Mexico .•. . March, 1853 Lieut. D. N. Couch, U.S. A.. 86 Skin • . .... 9.00 4.25 i 1.40 1.05 .90 

561 ............ SantaRosalia,Mexico ............ .. do .................. do .............. 38 ... do ...... 6.50 ...... , 1.40 .70 

NEOTOMA. FUSCIPES, Cooper, Mss. 

SP. CR.-Larger than the house rat (Mus decumanus.) Tail nearly as long as the head and body, compressed at tip. 

Color above, yellowish rusty brown, lined with black. Beneath, soiled white. Hands and toes of hind feet white ; the 

upper part of metatarsus dusky. Tail uniformly dusky all round. 

(2679. t) This animal is about the size of the largest Norway rats, to which, in many respects, 
it bears a not distant resemblance. In the alcoholic specimen, however, the head appears 
narrower. The ears are v~ry large and wide, rather longer than broad ; their longest diameter 
in the line of the axi~:~ of the head; both surfaces coated with short hairs, except around the 
meatus. 'rhe nose is covered with hair to the end ; the septum is naked, with a groove which 
extends to the incisors, and is naked at its bottom. The upper lip is deeply cleft to the base of 
the incisors, the cleft continued to the furrow of the nose, as described. The whiskers are very 
long, extending far behind the occiput, and at least as far as the axillae. The eyes are small, 
situated about midway between the nose and the meatus; its distance from.the base of the ear 
is about the length of the ear itself. 

The feet are rather small, and the fingers and toes appear short and thickened. The thumb is a 
thickened tubercle, armed with a small flat nail, which does not reach to the end of the tubercle, and 
bears a striking resemblance to that of the human hand. The third finger is longest; the fourth 
but very little shorter; the second is a little shorter; the fifth claw reaches to the base of the adjacent 
fourth claw. The palms are naked, with five very large and angular tubercles almost covering the 
surface: one at the bases of the second and fifth fingers, respectively, one at the conjoint base of the 
third and fourth, and two large ones ~m the posterior part of the palm. The hind leet are short, 
(the fore ones about two-thirds their size.) The toes are short, occupying about one-third the 
whole length of the hind foot ; their proportions are much as in the fore feet, the first one, how
ever, less rudimentary, of course, its claw reaching to the penultimate articulation of the second 
toe. The soles are naked under the entire metatarsus; the tarsal portion is hairy, although a 
strip of naked skin penetrates it a short distance from near the outer edge of the metatarsal 
portion of the sole, and, in fact, appear, almost to be continued to the heel on account of .. the 
shortness of the hair. '!'here are six very large tubercles on the sole; one under the posterior 
third of the foot, the other five arranged almost precisely as in the fore foot. The tail is thick, 
cylindrical, and tapering to a rather obtuse tip ; it is longer than the body, without the head; 
nearly equal to the entire length of head and body ; it is covered with short hairs, usually more 
or less concealing the annuli, which are much shorter than in the Norway rat. In the dried 
specimens the tail becomes much compressed towards the end, like that of the muskrat. 
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The general color of this animal above is a mixed black and light reddish brown, the latter 
color predominating on the sides, so much in some specimens as almost to constitute a stripe ; 
on the dorsal region it is much obscured by black tips to the hairs. The under parts are of a 
soiled yellowish white, the line of demarcation passing low on the cheeks and belly, where the 
white does not occupy scarcely more than one-third of the entire circumference. The exterior of 
the limbs, including anterior and posterior edges, is like the back, the color coming down to the 
very wrist of the hand, and not only reaching to the ankle joint of the hind foot, but extending 
over the metatarsus to the bases of the toes. This character is constant in all the California 
specimens I have seen. The tail is uniformly dusky all round; not lighter below. 

The fur is rather long, coarse, and somewhat stiff. I have not been able to detect any under 
fur, even in winter specimens. 

The five specimens from Santa Clara and P13taluma all present a striking constancy iri the 
great length of tail and its dusky color, the dusky hind feet, and other characteristics. In 
many respects-size, color, dusky feet, &c.-there i11 a very close resemblance to the Neotoma 
occidentalis, from which the nearly naked tail will at once distinguish them. 

The considerably longer tail, dusky feet and tail, and larger size, will readily distinguish this 
species from all the others described as North American. 

List of specimens. 

~ 
,Q Measurements. 
a 

~ " "' " ,Q 

~=a a Locality. "' ;a~ ,; 
" "" "' "'"' .. 
"' 00 

"" .. ~ 0 " :§ "' .. ::: " "' 0 "' 0 0 00 

.... 
Tip of nose to- 0 Length of- Skull-

When Whence and how Nature of speci- "" tj " . collected. obtained. men. "'~ "' 0 t:: 
.... 

~ ¢! -= 
0 

.e. ~ ~ .. ~ 
.d ,; 

~ d ll "" .!:!' " :;! " " .... " " 0 ill "' "' 1>1 1>1 0 E-< E-< 1"1 ..:1 = --------------1-------------------------------
2679 c3' Petaluma, Cal ••••••• Feb., 1856 .•. E. Samuels •••••••• In alcohol. •••• 1.07 2.00 2.40 8.20 

2680 ••••••••••.. do ...... . .......... .. do ........... do ............. do........... ,861.561.936.25 

1158 2040 c3' Santa Clara, Cal ..... Nov., 1855 ... Dr. J. G. Cooper ... Skin .................. ~.259.00 

1159 2041 c3' ...... do ................. .. do ... .. ...... do ............. do ......................... . 

1182 .................. do ................... do .......... do ............. do ....................... 9.50 

NEOTOMA OCCIDENTALIS, Cooper. 

Hairy-tailed Rat. 

Neotoma occidentalis, (CooPER, Mss.) BAIRD, Pr. A. N. Sc. Phila. VII, April, 1855, 335. 

Neotmna drummondii, Atm. & BACH. N. Am. Quad. I, 1849, 223; pl. xxix. 

7.90 .85 

6.15 .76 
8.50 .75 

6.50 .so 
7.00 

1.58 .... .... ..... 
1.22 .... .... ..... 
1.55 

~:~r~~ 
..... 

1.60 

1.42 ........ .90 

SP. CH.-Size that of the Norway rat. Fur rather harsh, not compa-ct. Tail densely hairy ; the vertebrre as long or 

longer than the body, exclusive of the head; above, broadly grayish lead color, the basal wool but little lighter. Posterior 

third of soles furred. Body above, brownish plumbeous, with a slight mixture of yellowish brown. Under parts of body 
and tail, with feet, bluish white. 

In size this animal equals or exceeds the Norway rat, Mus decumanus, to which, however, with 
its large ears and bushy tail, it has little resemblance. The whiskers are stiff, and longer than 
the head ; the head elongated and acute. The eyes rather large. The ears large, broad) and 
thin, scantily clothed with pretty long hairs. The fee.t are moderately large ; the thumb, as 
usual, a rudimentary tubercle or knob, with a broad nail; the fourth finger longest; the third, 
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however; not appreciably shorter, the second claw reaching to the middle of the third; the 
fifth a little beyond the base of the fourth; palms naked, with large tubercles or pads. The 
first toe short, its claw reaching to about the mid.dle of the second, exclusive of its claw ; the 
third longest; the second and fourth equal and but little shorter; the fifth claw reaching a 
little beyond the base of the fourth. The sole is densely hairy from the heel to the first pad, 
or for about one-third the length of the under part of the foot; from this point it" is naked, with 
very large pads. All the claws are con<Jealed by long hairs springing from their bases. The 
fur is rather harsh, not conspicuously softer than that of M. decumanus would be with longer 
hairs. The tail is longer than the body, exclusive of the head; thick, and densely clothed 

. I 

throughout with long hairs, more than an inch "long, with a coarse crumpled fur between their 
bases; it is cylindrical at the base, but towards the end is depressed and widens a little. 

The prevailing color of the upper parts is a very dark brown, nearly black, with a slight 
lining of yellowish brown, much overlaid by the former color; with this there is a mixture of 

· plumbeous, caused by the exposed bases of the hairs ; on the sides there is a tint of yellowish 
brown mixed with the black hairs, but becoming purer ' and clearer towards the belly. The 
outside of the limbs to the carpus and tarsus is mli.ch like the back; the upper surface of the 
feet and under parts generally are dirty bluish white, mostly plumbeous at base. Interspersed 
everywhere over the back and upper part of the sides are black hairs, longer than the :r:est of 
the fur. The tail is white beneath. Above, it is like the back towards the base, but towards 
the tip it becomes of a more uniform brownish plumbeous. Viewed from above, the white of 
the lower surface is not distinctly visible. The hairs above at their bases, with the coarse wool . 
intermixed, are grayish plumbeous. 

In a series of specimens collected both in winter and in summer there is no appreciable differ
ence in color, nor is ther~ any closer re~emblance to the true N. drummondii (N. cinerea) than is 
described abo~e. There is, however, an appreciable variation in the size of the ear. · The tail, 
appears to be less 'bushy in summer' and the soles less densely hairy. 

Measurements. 

572. (J 462. (J 463. Q . 

Inches. Lines. Inches. Lines. Inches. Lines. 

~ose to occiput------------~-------------- -eye ______________________________ _ 

ear-------------------------------

root of ·taiL ____ •.----•- -,-----------

Tail, from root to end of vertebrre.- -.--------. 
hairs _____ - --•- _ -"--

2 

1 

2 

10 

8 

9 

6 

2 

3 

5 

8 

10 

8 

9 

Ears, height posteriorly._--------'--·--------- -------- ----.---- --- - ----
internally above notch__________ 1 1 

Arm, fore foot to end of claws--------------- - 1 ----"'--- --·------

longest claw _______ •-•- __ - ~-.-.-• ------- ·--- ----:. 2 - •• ----. 
Leg, hind foot from he~l to end of claws __ ._____ 1 8 1 

longest claw. ---•-----··-----~---------- -------- 2:i --------

63 L 

3 

11 

10! 

8 

6 

'1 
6 

6 

It -------- --------
9! 1 '1 

2! -------- --------
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The specimens agree in all essential characters of color and · proportions-No. '8'7 only 
having a greater admixture of yellowish rus-t:y: on the sides, and a still long.er tail. 

The skull of this species differs from all those with slender tails in the greater elongation of 
the nasal bones, and consequently longer snout. The outline of the sktJll above, from the 
parietals to the middle of the nasals, is perfectly r>lane, or even slightly concave ; the interval 
'between the o.rbits very narrow and the outlines concave. The bone between the parietals and 
occipital is narrower anteriorly than in other species and advances further forward between the 
parietals. . 

This species was described by Audubon and Bachman as N. drummoodii, but the possession 
of a specimen of very different character, collected east of the Rocky mountains by Dr. SuC'kley, 
and which seems to be a fair representative of the last mentioned species, enables me to separate 
the two. The fur of N. occidental-is is much coarser and crisper, without the soft, compact 
feeling of N. cinerea. The ears are perhaps smaller. The tail is longer, with more plum
beous above and less white laterally. The back is much darker, though mixed with yellowish 
brown. For other differences, I would refer to the article on N. drummondii. It is probable 
that the present species is confined to the country west of the mountains, or even near the 

Pacific coast; N. cinerea occurring in the main chain, or east of it. 
The bone caves of P ennsylvania have furnished me with several lower jaws of a fossil,Neotoma, 

considerably larger than that of the largest specimen even of any recent species which I have seen. 
The body could not have been less than twelve inches in length ; it differs from the others in 

the wider and more massive molars, the lobes of which are all more nearly equaL than in the 
rest, and all rounded, not angular. The inner and outer sides of the molars are very nearly 
symmetrical, and the indentations or folds of nearly equal depth. The axis of the condyloid 
process is quite oblique, and the condyle below the level of the coronoid. The species may be 
called N. magister. 

List of specimens.1 
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~ 
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---------------- --. -----------------------·----
2397 iJ New Dungeness, Jan. 1857 Dr. Geo. Suck- 149 Skin ... .. 2.38 9.75 

Sts. of de Fuca. ley, 
46!! 1662 iJ Shoalwater Bay, June, 1854 Dr. J . G. Voopor 16 .. do ... . . ...... 10 ,00 

W.T. 
463 Q ...... do ......... . Sept. 1854 ...... do ,.. .... . 16 •.• do ........... 9.00 
572 iJ .. ... . do ................... ........... do .............. . . do , .......... 10.00 
89 ............ Columbia river ... .. .... .. .. .. . . Phila. Aaad ..... . . Mounted . ..... . 10.00 

Nat. Sc. 

968 2019 ...... Astoria, O. T .... J une 30, 1855 Lt . W.P. T row- ..... : Skin ... .. .... .'. 8.17 
bridge. 

7 .50 8.38 1.70 

8.50 1,75 

7.00 1.65 
8.50 1.85 
8.50 I. 75 

6.67 l. 75 

2 All the measurements except those of the feet taken before skinning. 
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..... .......... 

J. K. Town
send. 

Jas. Wayne. 
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NEOTOM ... \ CINEREA. 

Rocky Mountain Rat. 

Mus dne:reus, 0RD, Guthde's Geography, 2d Am. ed., II, 1815, 292.-(Based on the ash-colored rat ol' .Rocky 
Mts. of Lewis & Clark.) 

JJfyoxus rir:ummrmdil, Rtoo:., Zooi. Jour. ITI, Apr; 1828, 51.7.-(R. Mts.) 

WAGNER, Schreber Saugt. IV, tab. 227. A, 

Neoloma c.lrummondii, RICHARDSON, F . B. A. I, 1829, 137; pl. viii.-(Not of Aud. & Ba.ch.) 
PRINCE MAX. Reise. I, 1839, 365. 

WAGNER, Supl'l. Schreb. III, 1843, 566. 

Rat m~h hairy tai"l, LEwrs & CLARK, I, 1814, 289; II, 178. 

'SP. CH.-Size of Norway rat. Fur very soft and smooth. Tail densely halry, the vertebrre shorter than the body 

without the h ead; above narrowly lead gray, with the short basal wool light gray. Posterior third of soles furred. Above 

Hght yellowish brown, with. some darker hairs int&mixed, deeper on the sides. Under surface of body and tail, with feet, 

snowy white. 

A single specimen of this species was obtained by Dr. Buckley, on Milk river, Nebraska, on 
~ 

the 20th of August, 1853, where it was known as the prairie rat. It is not in sufficiently good 
order to supply a satisfactory description, but seems to agre~ perfectly with the account of 
Richardson, and differs in essential points from those specimens of Neotorna collected on the 
Pacific coast by Dr. Cooper. The fur is long1 full, and very decidedlysofter than that of N. 
occidentalis; the hairs are nearly of equal length, a few r.ather longer ones interspersed. The 
ears are very large and broad, scantily coated with short grayish hairs on both sides. The tail 
is shorter than the body, densely clothed with long hairs, with coarse wool interspersed. The 
posterior third of the soles is wooly. 

The prevailing tint of the upper parts is a clear, pale yellowish brown or light buff, clouded 
by the dusky tips of the longer interspersed hairs. Most of the hairs, however, are without 
dusky tips at all, being lead gray t~ near the yellowish tips. The outside of the legs is like the 
back, but the feet, with the whole lower parts, are white. The tail above is grayish lead color, 
the longer hairs being dark ash, the short wool intermixed, clear gray. Beneath, the tail is 
white, and this color is distinctly visible, viewed from above. The hair on the belly is pure 
white to the roots. · 

Measurements. 

224. 

Inches. Lines. 

Nose to eye. ___ • ____ • .• • ____ ••• ___ -. - _-- - - ----- ------------

Nose to root of taiL. ____ --- .,. •• --------------.---- - -· --- ·- -· 

Tail, from root to end of vertebrae ••••• --- ••••• ----.·--~------

1 

7 

6 

Tail, from root to, end of hair8 ••• _ •• ---- •••••••• ·------.---- -- 5 

Ears, height posteriorly •••• --.-------· -- - ·-·· -- ---------- --- - --------

Ears, height internally above notch---------·-------- --- ------ l 

Arm, fore foot to end of cla.ws •• - · --· ••• --. - -·-- -------------- ------- -~ 

Leg, hind foot from heel to end of claws •••• --·-···---·····---- 1 

16 

11 

9 

5 
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In this specimen of Dr. Suckley' s I, without difficulty, recognized the original Myoxus drum
rriondii of Dr. Richardson, so different from the animal given by Audubon and Bachman. It 
is hardly possible that the distinctions between this skin and those collected by Mr. Townsend 
on the Columbia, and which served as the basis of the descriptions of Audubon and Bachman, 
can be less than specific. Four specimens of this N. occidentalis, one of Mr, Townsend's original 
specimen and three sent by Dr. Cooper, agree in all points, and were collected, respectively, in 
the months of June, September, and October; Dr. Suckley's in August, a period covered by 
that of the others. The fur of the present species is very much softer, both above and below; 
the tail shorter, with more white on the sides, less brown above, and the coarse wool at the 
base lighter gray. The ears are larger. The color above is a very light yellowish brown or 

fawn, instead of a brownish lead color mixed with a little yellowish brown. A comparison of 
the portion of the skulls remaining in the skin exhibits important differences. The molars are 
decidedly broader, though of the same aggregat~ length; the hinder one shorter and more con
densed. The shape of the lower jaw is decidedly different; it is much shorter and more mas
sive, thicker below the molars, the symphysis longer and stouter, the body deeper, and in every 
way calculated for greater strength. 

A skin received from Dr. Hayden, since the above description was prepared, and collected on 
the Yellowstone, agrees in all essential characters. 

This species was first mentioned and very accurately described by Lewis and Clark, from 
a specimen taken near the falls of the Missouri, who, however, imposed no scientific name. 
This was done in 1815, by Ord, in his little known list of the animals of North America, in the 
second American edition of Guthrie's Geography. In 1828, it was called Myoxus drummondii, 
by Richardson, from its close resemblance to that genus. Subsequently, however~ an examina_ 
tion of the teeth showed him that it belonged to Neotoma. The species described by Audubon 
and Bachman as N. drummondii belongs to quite a different species, (N. occidentalis.) 

List of specimens. 

Mea~mrements. 

'§ 
~ \ ,; 

·~ 0 ..: ~ "' "' "' .... .§ t: <8 .ci "' ~ s 0 "' "' "' E Locality. When col- Whence and how .., .. .... Collectod by-
"' 0 "' .... 0 :a ~ 

0 

" z lee ted. obtained. ~ 0 

"' " "' ~ ..... 3 "' " 
..... ..... "' "' 0 " "' 
0 0 ... .. ~ E "' 0 

0 ~ E E ~ -s -a ;; g g "' •• 
~ rg :a :a " " a "' "' 0 0 z z "" "" ~ ~ Pol -- ----------

Skin ... 7.75 1 5.00 

-- ., ----
224 1694 Milk river, Nebraska .......... Aug. 26, 1853 Gov. I. I. Stevens .. 5.83 1.42 1.00 Dr. Buckley, U.S. A 

1331 2159 Fort Sarpy, Yellowstone river. Aug. 1854 Col. A. Vaughan ... .. do .... 7.00 4.00 4.50 1.42 1.75 ,90 Dr. F. V. Hayden., 
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SIGMODON, Say & Ord. 

Si[Jmodon, SAy & 0Rn, J. A. N. Sc. Phila. IV, II, 1825, 352. 
WAGNER, Suppl. Schreb, III, 1843, 555. 
Aun. & BACH. N. Am. Quad. I, 1849, 227. 
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- SP. Cu.-General appearance, arvicoline. Ears and tail moderate. Molars rooted, surface plane; the two last in the lower 
jaw with the enamel forming a sigma, or an S. 

In external appearance, the species of Sigmodon closely resemble the larger arvicolas, in the 
stout body, the long hair more or less concealing the ears, and the tail shorter than the trunk. 
The under hair is tolerably soft, but there is so great a development of longer hairs as to 
produce quite a hispid appearance, whence the name of one species. 

The muzzle is very blunt, as in .Arvicola, the ears are large, but much buried in the fur ; the 
muzzle hairy, except on the septum. , The upper lip is emarginate, but not very deeply 
cleft. The antitragus is large and valvular. The thumb is rudimentary, coyered by a broad, 
flat, nail. In the hind foot the lateral toes (1st and 5th) are very short, and nearly equal, 
their claws reaching barely to the bases of the adjacent toes, instead of projecting considerably 
beyond them, as in Neotoma, Hesperomys, Mus: &c. The soles are perfectly naked from the 
very heel, and exhibit six black tubercles much smaller than in Neotoma or Hesperomys; the 
skin around these tubercles is granular, very different from Mus. The claws are longer than 
in Mus or Neotoma. 

The incisors are rather stout and a little compressed ; the upper ones are much rounded on 
the anterior face which has, besides, one or two faint ridges. Owing to the convexity transversely 
of these incisors 1 a considerable portion of the anterior face is visible from the side. The lower 
incisors are about as wide as the upper, and bevelled off on the outer edge so as to be triangular 
in cross section. 

The anterior upper molar is the· largest, the second and third diminishing successively. The 
second is as broad as long, as wide or wider than the first; the third nearly as long, but narrower. 
The enamel folds have the same general characters as described for the sigmodonts, (viz: their 
convexity posteriorly above and anterioTly below, deeper indentation.on the outside above, &c.) 
All the upper molars have two indentations or re-entrant loops of enamel on the outer side ; on 
the inside, the first has two, the remainder have each one. There are nowhere on the folds 
any acute angles with straight sides, but all are regular rounded loops. The first and second 
inner loops of the :first molar are a little anterior, respectively, to the :first and second on the 
outside; on the second and third the anterior outer loop is a little anterior to the single inner 
one, but so near that they appear in one nearly continuous slightly oblique transverse line_. 
Theloops are greatly indented, so much so that those of opposite aides meet, and the posterior 
outer single ones e:xtend across to the opposite side, thus dividing the dentine. into three or 
more nearly complete islands. 

In the lower jaw, the :first molar is the longest, widest behind and tapering forwards; the 
two -others are about as broad as long, similarly shaped, the second rather largest; in fact, 
somewhat wider than the first. The :first molar has three indentations or re-entrant loops of 
enamel on the outside, and two inside, the others have one only on each side ; here the inner 
loop is anterior instead of the outer, as in the upper jaw; those of opposite sides considerably 
separated. The folds are indented as much as in the upper jaw. The second lower molar, iii 
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one specimen, (1667,) has a small accessory peninsula of enamel on the inside, which almost 
indicates a second loop ; it is, however, slight, and must disappear at quite an early age. 

The skull, in some respects, has a not inconsiderable resemblance to that of Mus decumanus1 

especially·in the well defined, compressed, elevated ridge which margins the upper border of 
the orbit, and extends backwards along the temples, until it bends off downwards nearly at a 
right angle. The head is, however, much broader across the zygomata, and shorter, the muzzle 
wider. The nasal process of the maxillary extends "9ack behind the nasal and lachrymal bones; 
the thin plate at the anterior end of the zygomatic arch is broader, thinner, extends further 
forward in a more nearly vertical plane, and is produced above into a point, with a broadly 
rounded emargination below it. The zygomatic process of the temporal stands out nearly 
perpendicularly. The malar ·bone is very short. The incisive foramina are much larger, 
extending behind to between the anterior extremity of the first molars. The palato-maxillary . 
suture is between the line of the posterior end of the second molars, instead of the first, as in 
the Norway rat; the palatine bone itself is curiously excavated on each side of a median crest, 
with two foramina at the bottom of each excavation. 

The lower jaw has the ramus quite convex externally, the posterior end of the incisor 
protruding on the outside, just below the no~ch between the coronoid and condyloid processes 
and high above the last molar, instead of termtnating just behind it, as in the Norway rat. 

The species of Sigmodon are confined to the southern portions of the United States-from 
Carolina, westward, to western Texas. 

SIGMODON HISPIDUS, Say & Ord. 

Cotton Rat. 

Sigmodonhispidum, SAY & Onn, J. A.~· Sc. Phila. IV, n, 1825,354; pL x, f . 5-8, (read March, 1825.)-In. Zoo!. 

Jour. II, 1825, 296; pl. x, f. 5-8. 

WAGNER, Suppl. Schreb. III, 1843, 556. 

Aun. & BACH. N. Am. Quad. I, 1849,229; pl. xxx. 

Arvicola hispidus, GoDMAN, Am, N.H. II, 68. 

Arvicola lwrtensis, HARLAN, F. Am. 1825, 138 . .;_lB, Med. and Phys. Res. 1835,49. 

? Arvicolaferrugineus, HARLA.'I, Am. Jour. Sc. X, Feb.l826, 285.-In. Med. and Phys. Researches, 1835,57. 

SP. CR.-Tailless than the trunk. Color above, reddish brown, lined with dark brown. Claws very strong. 

This species is about half the size of a Norway rat, Mus decumanus. The head is rather 
blunt and compressed. The ears are large, nearly orbicular, the antitragus mnch developed, 
covered on both sides with short hairs, except around the auditory aperture, which is naked. 
The tail is shorter than the body, exclusive of the head, covered with short stiff appressed 
hairs, which do not conceal the annuli, and with a very slight tuft at the end. The third finger 
is longest, the fourth not' appreciably shorter ; the claw of the fifth reaches a little beyond the 
ante-penultimate articulation of the fourth finger; that of the second to the end of the ball of 
the third. The central three toes are equal and much the longest. The tips of the claws of 
the first and fifth are about on a line; but the first claw being considerably the larger, its toe 
is shorter, though set further back. Soles entirely naked from the heel. 

The prevailing color of the upper parts is a reddish or rusty brown, varying a little in tint, 
and lined with dark brown; the sides are brightest, and their color extends on the outside of 
the limbs to the fingers of the hand and the tars.us. The under parts generally, with the 
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upper surface of the hind feet, dirty grayish white. There is no marked difference in the colors 
of the tail, which is dusky above and paler beneath. 

The hairs are everywhere plum;beous at base, this color being darkest above. On t~e upper 
parts they are pale reddish .brown at the ends, with the extreme tips brown ; the principal 
mixture of dark brown is, however, produced by long hairs of this color projecting far beyond 
the others. 

Description of a specimen in alcohol.-In general form, this animal closely resembles the 
large .Arvicolae, the hair being long and coarse, and not forming a smooth, compact, glossy coat, 
as in thetrue mice generally. The tail is longer, and the ears. larger, however, than is usually 
seen in the :field mice. 

The head is rather narrow, but the muzzle is very blunt, and hairy, even anteriorly; the 
septum and region immediately around the nostrils alone being nabd. The nostrl.ls are 
termino-lateral; the septum with a groove, which is continued into the acute emargination of 
the upper lip. 

The ears may be called very large, but iue much covered by the long adjacent hairs of the 
head; they are quite orbicular, as broad as high, the convexity and posterior half of the concavity 
coated with quite long coarse hairs which lie flat, but do not form a glossy, smooth coat. The 
antitragus is well developed, elongated and quite valvular in character, capable of closin,{ the 
meatus completely. 

The feet are quite large; the thumb of the fore foot is rudimentary, but provided with a long, 
flat nail, which completely covers it. The third and fourth fingers are longest; the second claw 
reaches to the· base of the third; the fifth to the base of the second; on the hind foot, the central 
three toes are longest, and nearly equal ; the 'firs~ and fifth much shorter, their claws reaching 
only to the bases of the adjacent toes. The whole under surface of the bind foot is perfectly 
smooth from the extreme heel, and not at _all granular as far as the :first tubercles; beyond this 
the skin is rather finely tubercular, with larger tubercles interspersed; of these, there are six, 
two at the angles of intersection of the second and third, and third and fourth toes; one each at 
the bases of the :first and :fifth; and another behind each of these, near the inner and outer edges, 
the latter most posterior. On the fore foot there are :five tubercles: one at the junction of the 
third and fourth fingers; at the bases of the second and :fifth; and two on the posterior edge of 
the palm. These last are much larg.est; the others, as well as those on the hind foot, being 
quite smali, and appearing as if set in the surrounding skin. The skin of the soles is blackish, 
the tubercles darker. 

The tail is rather less than the body without the head; it is conical; thick at base, and annu
lated. The hairs springing between the arinuli, conceal them to a great extent. (2683.) 

The tubercles on the feet of Sigrrwdon are much smaller than those of N eotoma; the entirely 
naked soles and black skin of the former are also conspicuously different. 

This species was described as Sigmodon hispidum by Say and_ Ord, and as .Arvicola hortensis 
by Harlan, at nearly the same time; the former name, however, has priority in point of actual 
publication. It is very probable that the .Arvicola ferrugineus of Harlan belongs to the same 
species, though this is not quite certain. 
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List of specimens. 
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When Whence and how obtained. Nature of 
specimen. 
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1304 2106 ............ do ..................................... do ................... do ... .. .. 

1306 2108 ............ do ..................................... do ................... do ..... .. 

1307 2109 ............ do ..... . .............................. . do. .. .. .... ....... ..do ..... .. .... .... .... . ... ···-· .... .... . ... . ... . ... 
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.60 1.25r42 4.65 3.20 .58 1.15 .... .60 

.65 1.3011.47 4 .90 3.40 .61 1.20 .... .70 

.65 t.3or48 4.80 3.45 .60 1.20 . ... .70 

.66 1.30 1.55 5.05 3.30 .63 1.20 .... .65 

.60 1.2511.40 4.90 3.26 .... .55 1.17 . ... ,60 
I 

.65 1.301.50 4.80 3.35 .... .56 1.20 . ... . 70 
I 

2691 .................. do. ...... ..... .. .. .................... do .. . .. .............. do ..... .. 

2692 .................. do, ................................... do ... .. .............. do ..... .. 

2693 ........ .... .. .. .. do . . ................ ... ............ .... do . ..... .. .... . ...... do ..... .. 

.70 1.451.60 5.90 3.75 .... .60 1.25 . ... .76 
. I · 

.65 1.351.50 5.05 3.30 ..... .60 1.20 . ... .60 
I 

.62 1.30 1.45 4.50 3.23 .58 1.20 .... .70 
2694 .. ... .. do ... .................. ...... .... ...... do ..... .. · ............ do ...... . 

35 ......... . Orangeburg, S.C ........... .. .......... Dr. Bachman .............. Skin ...... .. .... ............................. ... .. 

20 .......... Libertyco.,Georgia ....... .. . ......... MajorLeconte .... .......... do ...................... , ............ " " ...... .. 

34 .................. do ................ .. ... ................ do ................... do ................... 6.004.084,25 ............... . 

73 .................. do . ................... .. ...... . ....... do ................... do ............................................. .. 

281 1675 .... Georgia ............................... J. J. Audubon ............... do. ...... • 751.501.75 5.66 3.503.58 .... 1.20 1.42 .60 

1625 .......... St. Simon's island, Ga .................. Dr. S. W. Wilson ............ do ... . .......................................... . 

2701 .................. do . .... ; .............................. do ... ..... ....... ;. Alcohol ... . . .. ... .. .......... .... . .. 1.19 ...... .. 

909 1955 .. .. Indian river, Fla .. ............ ........ G. Wiirdemann .............. do ............................................. .. 

' 13 specimens. • 9 specimens. 

SIGMODON BERLANDIERI, Baird. 

Sigmodon Berlandieri, BAIRD, Pr . .A.. N. Sc. Phila. VII, April, 1855, 333. 

1? Arvicola texiana, .A.tm. & BACH. N . .A.m. Quad. III, 1853, 229; .pl. cxlvii, f . 2. 

SP. CR.- Tail equal to or longer than the trunk. Color above, grayish yellow brown, lined with black. Claws weaker 
than in S. hispidus. 

This species is about the size of 8. hispidus, though perhaps more slender, and with a longer 
tail. The ears are large and rounded, projecting beyond the long hairs of the head; the anti
tragus well developed; the mrface of the ear with short close hairs. The whiskers are about 
the length of the head. The tail is uearly equal to the trunk in length; it is covered with 
narrow annuli not concealed by the few hairs which spring from between them at regular 
distances; they are narrower and more numerous in a given space than in 8. hispidus, and less 
concealed by the hairs. The third finger is longest, the fourth scarcely shorter; the claw of the 
second extends to the end of the bulb of the third, that of th~ fifth barely to the base of the claw of 
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the fourth. The central three toes are equal and longest, the first and fifth extend to the same 
distance (just beyond the base of the longer toes) and rise nearly opposite each other. The first 
claw is, however, the larger; the palms are broad and naked from the heel. 

The upper parts, generally, are of a gray yellow brown, lined with dark brown, a little clearer 
along the sides. The under parts, with the top of the hind foot, are dull grayish white. The 
hairs everywhere are plumbeous at base, this color above becoming darker near the yellowish 
brown ends, which are tipped with black. Everywhere interspersed on the back are many 
longer hairs entirely black. 

Measurements. 

566 Q 

Inches. 

Nose to occiput.------. _____ •••• __________ • __ •• _________ 1 

eye------------------------------------------------------

ear----·-------------~-------------------------. 

root of taiL ••• ___ • ___ ••••••••••••••• ---._ .• ____ • 

end of outstretched hind legs •••.• _. __ ••• __ •••••.. 

1 

5 

7 

Tail, from root to end of vertebrre •. _____ • _. _ ••••••. _ •• __ • 4 

Ears, height posteriorly __ •• _ •• ____ ._ •••••••••••••..•••..• _ •••• _ •• _. 

internally above notch ••••••••••.•• _. ___ ••• _ •• _ •• __ •• _. 

Arm, between claws across shoulder •.. --- •• __ • ______ •••• _ 4 

fore foot to end of claw •••• __ .. _ •.• __ ••••• ____ •. __ • __ . __ •• _ •• 

longest claw ••• ___ •• ____ •• ____ •• _ •••• _. _________ ._ .•..• --- .. 

Leg, from knee joint to end of claws._ ••••• _ •••... _ .. _..... 2 
tibia •••• _ •.•.•. _ ••. __ •• _._ •.•• ___ ----- ___ ••.• __ .. _ •.. _. 

hind foot from heel to end of claws------------------- 1 

longest claw ____ ------ __ --- •.•• _ •.•••. ---_._ •• _ •••.•.•. -----. 

longest toe and claw._. ___ •• _ •.••••••• _ ••••. __ . ____ ••••. ---.-. 

Lines. 

8 

8z 
6 

8 

7 

6z 
7-! 
2 

7 

It 
1k 
8 

2z 
2 

4z 

This species is readily distinguishable from S. hispidus by the much lighter color above, 
where it is grayish yellow brown, instead of distinct reddish brown ; the tail is considerably 
longer and covered by finer annuli. The toes are shorter and the metatarsus shorter) while 
the feet are nearly the same length. The claws, however, are much weaker. The tail is com

posed of twenty-one vertebroo. 
This species bears some resemblance to the Arvicola texiana of Audubon and Bachman, and 

may possibly be the same. According to these authors, however, this last mentioned species is 
of a very different genus ; the tail is very little shorter than the head and body ( 4 inches to 
4i2 ,) the hind feet 1.25 inch ; the back brownish yellow, spotted with irregular small blotches 
of black, a faint, obscure stripe of black on each side ; sides reddish brown, belly whitish gray. 
All these features, if properly belonging to the species, render it very different from 8. berlandieri, 

although it is quite possibly a Sigmodon. 

64 L 
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List of specimens. 

'§ Measurements. 

... ~ 

When col- Whence and how ob- Nature of ~ ~ ~ ~ =; :; ~ Collected by-
leered. tained. specimen. ~ ~ '8 - 0 t8 ·~ 't1 ~ ~ 

£ ~ ~ ~ § ~ ~ ~ ~ ~ 
~ ~ Q ~ B ~ ~ ~ : ~ 
z z ~ ~ ~ ~ ~ ~ ~ ~ 

" .... 
"" 0 s 0 " ,; 
" z bO 

" Jill '" "' "' .. !;;' 
~ " "' " ~ ::: "' 0 " 0 0 00 

Locality. 

-------i-------------
566 1667 Q Rio Nosas, Coahuila, Mex. 1853 . .. •• Lt. Couch........... Skin ............. 1.67 5,6; 4.60 .601.20 1.33.... .60 .............. .. 

264 Sta.Caterina,N.Leon,Mex .... do ..... ....... do ................ do........ .. .. !.... .... .... .... .... .. ............ .. 
574 Tamaulipas,Mex . ........... . do .. .......... do ........... ..... do.. .. .. 1. ... .... .... .... .... .. ............. . 

=~ ::: }~;~t~::s~l;~;~~~. :::::. ·;;~;.-,~;;3 :::::::::::::::::::::: :::::::::: :::: . ::: ::::l:: :: :::: :::: :::: :::: ::::11.:::: :::::::::::::::: 
2081 Matamoras ................................ do ..... . ..... In alcohol .55

1

1.18 1.38 4 .50 ~.40 .501.15 .. ....... 70 Dr. BerJandier .. 
8 1072 .... West of San Antonio .... 1851. . ... Col. J.D. Graham .... Skin ................ ~ ................ 1.43 .... r .... J. H. ()lark .. .. 

232 Eastern T exas ................... .. Maj. W . H. Emory ....... do ............ "" i"" ................ ""I"' ...... do ..... , ... 
2682' ... ..... Ringgold Barracks ......................... do ............ Inalcohol .65

1

1.301 .• 465.65 2.93 .541.18 ........ . 70 A.Schott ..... . 

1034 2213 •••• Los Nogales, Sonora ........... . . . ......... do ........... . Mounted ........ . ····1·· .............. 1.39 .8\ .... Dr. Kennerly ... 

• Taken from the stomach of a snake. 



Sua-FAMILY ARVICOLINAE. 

Incisors as broad as deep, molars ~:~ , rootless, or with very short roots composed of alternating triangular prisms. 
Ante-orbital opening moderate. Intermolar portion of the palate descending below the level of the anterior portion ; the 
space between incisors and molars excavated. Descending ramus of the lower jaw situated above the plane of the crowns of 
the molars. 

To the above general characters may be added : ears short and generally hidden in the fur. 
Muzzle broad and rounded. Tail short, less than the body, sometimes not as long as the head, 
mostly clothed thickly with hair. Whiskers (as in Murinae) in five horizontal series. 

The genera hitherto described of this sub-family are Arvicola, (in its most general sense,) 
Myodes, and Fiber, the species of which are confined to the northern half of the globe-Myodes, 
in fact) being the most northern form of Rodents known. All are abundantly represented in 
North America, though Myodes proper has not yet been positively detected within the limits of 
the United States. Fiber is peculiar to this country. 

In external appearance, the Arvicolinae differ from the Murinae in the blunt snout, (not 
pointed,) short ears nearly concealed in the fur, very short and hairy tail, &c. The skull is 
shorter and deeper than in the Murinae, much broader; greatly compressed in the inter-orbital 
region. The incisors are much broader, sometimes wider than deep. The molars are rootless, 
growing constantly from a persistent pulp; they are composed of triangular prisms aggregated 
together. 

The genus Neotoma, which has molar teeth similarly constituted, but provided with roots, 
serves to connect closely the Arvicolinae and Murinae, altho'..lgh in all other respects of shape, 
size of eyes, ears, tail, &c., it accords perfectly with the rats. 

In very old individuals of some forms of the Arvicolinae, the supply of new tooth matter 
sometimes diminishes, and finally stops altogether ; this is accompanied by the formation of 
irregular fangs, which may, however, be readily distinguished from the genuine ;fangs of the 
rooted molars, by their irregular form. Genera belonging to other sub-families are liable to the 
same condition, as in the case of the Beaver. 

To mention more fully the characters of the Arvicolinae, it may be stated that the anterior 
root of the zygoma is thrown up from the plane of the palate in the form of a thin plate, 
obliquely placed; its lower edge is emarginated. The malar bone does not form part of the. 
outer boundary of the ante-orbital opening, which is rather wider below than in the Muri'f}ae, 
and has its upper division bounded below by a lamellar process, bent back from the upper max
illary bone. The malar bone is broad and vertically compressed, and does not extend back far 
enough to enterinto the glenoid cavity. 

The temporal bone is produced anteriorly and laterally, so as, in some species, to form an 
angle. 

The palate is more or less contracted in front, the inter-molar portion (with the skull in a 
natural position) descending generally below the level of the anterior portion. The palate is 
generally moderately broad, and but slightly contracted between the anterior molars; it does not 
extend as far back as in the rats, but ceases about opposite the middle of the last upper molars. 

The incisive foramina are large, and situated partly in the maxillary and partly in the inter
maxillary bones. 
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There are three genera of this sub-family, all of them found in North America, which may 
be briefly characterized as follows : 

Arvicola.-Field mice. Size small; soles naked anteriorly. Tail moderately short, cylindrical, 
hairy. 

Fiber.-Muskrat. Size large; soles naked; tail long, and much developed in a vertical 
direction; nearly naked. 

M:'l/odes.-Lemmings. Size of Arvicola; tail very short; soles hairy. 
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ARVICOLA, Lacep. 

''Arvicola, LACEPEDE, Tableau, 1803." 

Soles of the feet nearly naked. Tail as long as the hind foot, usually longer, from t to 1 the length of the body ; cylin
drical, or nearly so ; well covered with hairs. The posterior upper molar composed of five or six prisms ; the posterior 
lower one of three; its re-entrant angles opposite to each other. 

The above characters will serve to separate the .Arvicolas from Fiber and Myodes, although 
there is abundant room to make several subdivisions. The species of the genus are distributed 
over the northern hemisphere of America, Europe, and Asia, none, as yet, having been detected 
in South America or Africa, as, indeed, is the case with the whole family. Many species are 
eminently aquatic, and have a valve to the ear in the form of a much developed antitragus, by which 
it can be closed when under water ; others live in dry pastures, or high lands, where they fre
quently do great mischief by their consumption of grain and fruit, or by destroying young trees 
in eating off the bark. 

The upper incisors are stouter than the lower, the latter much rounded. The molars decrease 
from before behind, and the lines of their outer edges at the same time approximate behind so 
as nearly to intersect. Each is compos~d of triangular prisms placed in two alternating series, 
so that the edges have a zigzag or serrate appearance. These prisms vary somewhat with the 
species, and afford excellent specific characters. The molars are all rootless, except in one form 
represented in this country by .Arvicola gapperi. 

The skull differs strikingly from that of Mus in being much shorter and broader, with a sudden 
contraction of the inter-orbital region of the frontal bones. The zygomatic arches are much 
shorter, and stand more apart. The ante-orbital opening at the anterior root of this arch is 
rather broader than in Mus, and the thin lamellar plate forming its outer border, instead of 
projecting considerably beyond the junction of the upper anterior branch of the zygomatic arch 
with the frontal bone, is emarginated concavely just below this region, not extending, in fact, 
beyond the naso-frontal suture. 

The palate presents considerable differences, some of which have already been adverted to. · 
The stomach is provided with a strong constriction, dividing it into two halves ; on the right 

one there is an additional swelling, like a third stomach. The coecum is large) with many 
constrictions. The colon is twisted spirally for a considerable part of its course. The gall 
bladder is generally pre.sent. The end of the rectum is surrounded by a gland, which discharges 
a fetid fluid into it, near the anus. 

The testicles, prostate, and Cowper's glands have an enormous development, especially during 
the rutting season. 

The genus .Arvicola, or field mice, embraces many species, spread over the northern hemi
sphere of America, Europe, and Asia, and in the number of individuals probably far exceeds any 
other among mammals. Distributed uniformly throughout the countries enumerated, some 
species inhabit the vicinity of the water, others occupy the high lands, while others again fre
quent rocky elevated regions, or even Alpine mountain heights. The thick moss and sphag
nous swamps of the regions in the vicinity of the arctic circle are said to abound in species both 
of .Arvicola and Myodes to an extraordinary degree, and to furnish the starting points of the 
armies of Lemmings which play .so conspicuous a feature in the natural histor;r .2.! !~e :nort~ 
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In more southern countries the field mice sometimes multiply and swarm to an enormous 
extent, appearing suddenly in regions where but few were previously supposed to exist. In 
America the injury to young trees and shrubs from the ravages of field mice has been some
timeB very great ; but it is of European species that the most extraordinary accounts are given 
as to numbers and destructiveness. Thus, in the year 183'7, four-fifths of the entire harvest in 
the province of Piombina, in Italy, were devastated by the field mice, 'which had been driven to 
the high grounds by heavy floods in the meadows. In a single province in Germany, in 1822, 
1,5'70,000 mice were captured in fourteen days, as shown by official reports. 

As will be seen hereafter, there is good reason to concur with Keyserling and Blasius in 
separating a genus, or, at least, sub-genus Hypadaeus1 from A1·vicola. The former differs 
little externally from Arvicola, except, perhaps, in the more prominent ears, and some other 
minor points; In all, however, the head is short and blunt) the body stout) sometimes very 
much so. The upper lip is bifid, and a shallow groove extends to the nose and passes between 
the naked nostrils, which swell out a little on each side. This groove, when the skin is stretched 
apart, is seen to be naked ; but in the ordinary condition, the region between the nostril and the 
lip appears to be densely furred; the hair also extends to the extreme end of the muzzle, leaving 
only a naked space around the nostrils. The lips are tumid and hairy to within the mouth. 
The bristles are in five horizontal series. The ears are variable in size, usually concealed in 
the fur; the surfaces covered v;·ith hair, or nearly naked. The eyes are very small. 

The fur is generally long and loose, sometimes short and compact. It is always plumbeous 
at the base. 

The thumb is obsolete externally, or very rudimentary, the corresponding claw almost 
springing directly from the skin. It is variable in size and shape ; sometimes conical, sometimes 
flat, always inconspicuous. The third and fourth fingers are longest; the second and fifth 
shorter. The palm is perfectly naked. The fore feet are half as long, or more, than the hinder. 
The hind foot has the sole hairy for one-half or one-third its length from the heel, or as far as the 
tubercles. The first and fifth toes are inserted on much shorter metatarsals than the second, 
third, and fourth, which are longest. 

The tail is variable, sometimes nearly half as long as the head and body'; more usually from 
one-third to one-fourth, or even less; never shorter than the hind foot, as in the Lemmings. It 
is sparingly or densely covered with stiff hairs. 

In Hypadaeus, in addition to the characters embraced in the preceding description, the 
general form is slenderer than in most Arvicolae, and the appearance more like that of Sigmodon. 
The size is small; the head rather narrower and pointed. The ears are very large, projecting 
far beyond the fur, and well covered with short, close hairs, which have almost the finish of the 
squirrel's ear. The antitragus is large. The feet are small, the anterior more than half as 
long as the posterior, and with naked palms and small thumb claw. The sole is hairy for the 

•The genus Jlrvicola was established by Lacepede in 1803, according to the Nomenclater Zoologicus of Agassiz. I have not 
been able to ascertain upon what particular species the genus was based; but it was applied by him both to Jl. amphibia and 
Jl. arvalis, types of two very different sections. In 1811, llliger, in the Prodromus Syst. Mammalium et Avium, made the 
genus Hypudaeus, and included in it as types the .Mus lemmus, amphibius, and arvalis, or nearly the same as Jlrvicola. The 
genus Lemmus was proposed by Linck, and was of still greater extent as defined by Fischer. These genera were generally 
considered as synonymous until Keyserling and Blasius, in Wirbelth iere Europas, 1842, defined two sub-genera, Jl1·vicola and 
Hypudaeus, and restricted the latter to the species with partly rooted molars, having Jlrvicola glareola as the type. Not having 
the means of reference to the works of Lacepede and Linck, I am unable to say whether Lemmus should be used in preference 
to Hypudaeus, or whether it belongs more strictly to the true Lemmings, nnd in this case whether or not it supersedes .Myodes 

of Pallas. 
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posterior third. Tail as long or longer than the head ; the hairs on the posterior third longer 
than those anteriorly. 

In the American specimens hitherto examined, the tail is twice as long as the hind foot, less 
than one-third the head and body, darkest at the tip. 

The skull of the Arvicola p~ssesses certain very uniform cranial characteristics, although 
variations in subordinate points afford the means of establishing subdivisions which greatly 
facilitate the comprehension of the species. It will not do, however, to attach too much 
importance to all the variations of bones and teeth, as in no group do we find a greater latitude 
within specific limits. It is only by the examination of many specimens that we can seize" an 
average of conditions that may be considered as typical. 

The principal points in which the subdivisions of Arvicola differ, are in the extent of the 
nasal branch of the intermaxillary bone, the nature of the bony palate, the number of closed 
triangles in the molar teeth, with the position and number of the salient angles, and some other 
features ~ereaft~r ~o be me~tioned. Th~se usually vary little in direrent species of one group. 
The spemfic vanatwns are m the proportwns of the skull, the shap of the occipital foramen, 
the size of the teeth, and rarely in the outline of the enamel folds. I have not been able to 
appreciate any constant difference in the sexes, but the adults differ from the young in the size 
and proportions of the skull, the greater angularity of outline, &c. 

As a whole, the skulls of American Arvicolae differ from the European, as in only one species 
.(Arvicola agrestis from Sweden) have I found an accordance in every general· respect with an 
American. In the above mentioned Arvicola the skull is almost entirely like that of A. riparia, 
although certain specific differences may be noted. An exception must, however, . be made for 
the species of Hypadaeus, in which there is a close concordance. 

After an examination of many skulls of Arvicolae, European and American, (over 20 species,) 
I am inclined fully to agree with Keyserling and Blasius, in separating Hypadaeus from 
Arvicola, and even to raise it to generic rank. It is true the differences are not very great, but 
they are strongly marked and constant; and in a group where the number of closely allied 
species is so large, what would otherwise be a trifling character may take an important place. 
I find also some characters to distinguish the two, to which the above mentioned authors do not 
allude, and which are even tnore striking than any they mention. The chief external feature of 
Hypadaeus is in the large ears prominent above the fur, the surfaces densely coated with short, 
close hair, as in the squirrels. The skull differs in the palatine vault, the double roots to the 
molars, the shape of the crown, and some other features. 

The skull of the restricted genus Arvicola is short and broad, as well as high. The length is 
a little more than twice the greatest width, which occurs at about the middle of the axial line. 
Viewed from above, the muzzle is narrow and its outlines nearly parallel ; it occupies the 
anterior third or fourth of the head, which suddenly widens along the anterior wall of the 
zygomatic arch, and then curves round to the temporal region. The confluent orbital and 
temporal fossae are large, their posterior internal boundary generally sharply angular in the 
adult. The nasal bones are about one-fourth the length of the head; the nasal branch of the 
intermaxillary is as long or a ~ittle longer than the nasal bones, and reaches to a point between 
the roots of the zygomatic arch or a little beyond, as far as the small lachrymal bone, or to the
inter-orbital region. The occipital foramen is sometimes higher than wide, and sub-triangular, 
or as high as wide, and rounded. The auditory bullae are large. The bony palate is nearly 
plane between the two anterior molars of each side ; opposite the last molar on either side it is 
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abruptly indented by an elongated fossa situated against the root of the posterior molar ; the 
~wo leave between them a short azygos process. Between these fossae is a :fissure which reaches 
to a point opposite the middle of the molar. There is thus a step from the plane of the bony 
palate to the bottom of the fossa, and another thence to the ?ase of the skull or body of the 
sphenoid. The palatine lateral outline is considerably excavated anterior to the molars, rising 
rapidly to the incisors. The incisive foramina communicate with each other, and extend from 
the antt:Jrior molar over two-thirds the distance to the incisors. 

The lower jaw is short and massive ; the distance from the molars to the tips of the incisors 
about one-third the whole length. The condyloid process is long, its sides sub-linear and 
narrow, the coronoid process curved, and rising as high or higher than the level of the condyle. 
The descending ramus is long, narrow, and bent upwards, with, at the same time, an outward 
twist. 

The incisors are stout, the upper ones rather short, rounded off anteriorly a little on the 
internal edges, more extensively externally, so as to cut down to the middle line of the lateral 
outline. Sometimes the anterior surface is more plane, and only one-third of the anterior surface 
visible from the side. 

The molars are all prismatic, with acute salient and re-entrant angles on each side, and 
without roots, even in the adult, the teeth appearing to grow for a considerable time from a 
persistent pulp. Each tooth is composed of an aggregation of triangular prisms, more or less 
alternating with each other, or, more strictly, of a prism of dentine with a continuous enveloping 
wall of enamel, which is indented in subacute re-entrant angles which either alternate or are 
opposite. When the enamel of opposite sides meets, the apex of an angle against a side or 
another apex, the two lines generally fuse into one no wider than either separately; this is 
especially the case in the upper jaw. Sometimes, however, both are distinguishable. 

The anterior outline of each upper molar is a transverse, slightly curved line, which is itself 
the longest side of a spherical closed triangle. The anterior molar, in all species, exhibits four 
succeeding triangles-two internal and two external-the :first being internal, the second external. 
In the second molar, the anterior triangle is succeeded by either three or four lateral triangles, 
and is very similar to the :first molar, except that here the :first one is external, not internal. 
Where there are but three lateral angles, there is one internal and two external. The posterior 
molar has one internal and one or two external angles, with either a crescentic loop ending the 
tooth, or else a V or Y-shaped lobe. vVhen the lobe is crescentic, the convexity is external, 
the posterior outer triangle being borne on its back, or just at the stem of the crescent; the 
anterior loop of the crescent forms one of the internal salient angles; the posterior is the last 

internal or terminal salient angle ; between the two there is sometimes a third salient angle. 
The lower molars are somewhat similar to the upper, but the transverse triangles:are posterior, 

not anterior. In the anterior molar there are two or more lateral triangles on either side 
anterior to the transverse one, and an anterior trefoil loop with one or more lateral indentations. 
The tooth varies in exact pattern with the group. The middle molar has one posterior trans
verse triangle, and generally two lateral alternating ones on either side anterior to this. 
Sometimes one or both lateral triangles are opposite to and confluent with each other, giving 
rise to one or two additional transverse triangles ; if to two, then the whole tooth is composed 
of three transverse triangles. The posterior molar is narrower than the rest, and always 
composed of three transverse spherical triangles or ellipses. This last lower molar and :first 
upper one are very unchangeable ; all the rest vary more or less. 
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Although I have not had the opportunity of examining all the American .Arvicolae, they will, 
probably, all be found in one or other of several groups which- will hereafter be characterized. 
Externally, the differences are in the size and shape of the feet and ears, the length of the' 
tail, the condition of the fur, &c. The variations of the skull have already been referred to. 

Hypudaeus.-Thf} description of .Arvicola has necessarily involved that of many points 
common to it and Hypudaeus, and it will, therefore, here be only necessary to advert to the 
characteristic features. The most striking of these is seen in the molars, which, in the adult, 
have two fangs or roots, each separated by a slit sometimes nearly half the length of the tooth. 
Some other points, to which attention may be called, are as follows : The nasal bones and nasal 
branches of the intermaxillary are of equal length, and scarcely extend beyond the anterior 
insertion of the palatine arch, never to the interorbital region. The interparietal bone is acute 
angled laterally, not truncate. There is a slight concavity in the top of the head anterior to 
the parietal bones. The posterior end of the bony palate is a projecting shelf, with the wings 
of the sphenoid and palatine bones dipping and disappearing under it by ::;inking to the level 
of the base of the head. There is, therefore, no mere fossa on each side of the anterior molars, 
but the whole iQ-termolar space is broadly excavated and open. The incisive foramina are long 
and wide. The coronoid process of the lower jaw is long but low, and does not reach to the 
level of the condyle. 

The anterior q_pper and posterior lower molar!? are much as in .Arvicola. The middle 
upper molar has one internal and two ~xternal triangles. The posterior molar is shaped much 
as in the Arvicola riparitts section, viz: one anterior triangle, two external and one internal, 
with a posterior crescent, the two loops of which form the 'two last internal salient angles. 
The corners of the angles are all rounded off, however. The middle lower molar, like the 
posterior, is composed of three transverse triangles, although it is considerably wider. The third 
molar has a posterior transverse triangle, and the lateral salient angles are more or less opposite 
each other, so that their dentine is confluent with transverse triangles; there are usually two of 
these lateral open triangles on each side, and a trefoil loop anterior to all. 

The incisors are narrower than usual ; the entire skull narrow and depressed. The line of 
molars is very short and narrow, no£ more than one-fifth the length of the skull. 

Thus far, I have only found one, perhaps two, species of Hypudaeus in America. There are, 
however, several in Euro.pe, in addition to the typical R. glareola, upon which the sub-genus 
was founded. Among them are H. rubida and H. rutila of northern Europe, so similar to 
A. gapper·i. .Arvicola arvalis of southern Europe, and .Arvicola agrestis, of northern Europe, 
supposed to be identical with .A. arvalis of authors, fall legitimately in the other genus. 

To sum up, therefore, in a few words, the characters of .Arvicola and Hypudaeus, we have the 

following diagnoses : 
.AaviCoL~.-Molars rootless. Bony palate with a fossa on the inner side of each posteri~r molar, and between these fossae 

an opening to the basi-sphenoid one-third the intermolar space .. Coronoid process as high as the condyle of the lower jaw. 

Ear8 more or less concealed, coated with rather loose hairs. 
HYPUDAEus.-Molars with two roots each. Bony palate behind a projecting shelf; no fossae, but the entire space between 

the posterior molars excavated and open to the basi-spl).enoid. Coronoid process not as high as the condyloid. Ears 

very distinct, covered with short close hairs. 

Although, by defining Hypudaeus as distinct from .Arvicola, the labor of ascertaining the 
species is somewhat lessened, still enough are left in the latter to render it very desirable to 
construct further subdivisions. I have, after a·somewhat protracted examination, succeeded in 
finding characters by which the .Arvicola may be thrown into five or six smaller groups, eiwh 

65 L 
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presenting features which are. readily appreciable. These I shall now characterize, after 
presenting their chief features in a tabular abstract. In this I shall include Hypudaeus, for 
the sake of showing some of its peculiarities, as compared with those of the different groups 
mentioned. 

ANALYSIS. 

Ears hidden, small ; margins in curved, surface naked ....................... . B. 
" " margins not incurved ...................................... .. D. 
" larger, scarcely hidden, not projecting conspicuously .................. . A. C. 
'' projecting conspicuously ....................................................... .. 

Fore feet about half the length of hinder, their claws not larger than 
posterior ................................................................. A. B. C. 

" two-thirds the hinder, fore claws largest.............................. D. 
Soles with five tubercles ............................................................... B. C. D. 

" six tubercles................................................................ A. 
Interparietal bone, subtruncate laterally ......................................... A. B. C. 

" acute angled..................................................... D. 
Second upper molar with two intern a] triangles.............. . .................. A. 

" " one internal triangle .................................. B. G. D. 
Third upper molar with two external triangles and a posterior crescent... A. 

" " one exterior triangle and a posterior V or Y ...... B. C. D. 
Anterior lower molar with three internal and two or three external closed 

triangles .. . ... .. .. . .. . .. . .. .. .. .. . .. . .. . .. .. . .. .. .. . .. .. . A. B. 
" " with two internal and one external closed triangle C. D. 

Anterior lower molar with salient angles mostly alternating ............ A. B. C. D. 

Hypudaeus. 

Hypudaeus. 

Hypudaeus. 

Hypudaeus. 

Hypudaeus. 
Hypudaeus .. 

" " " opposite................. Hypudaeus. 
Middle lower molar with one posterior triangle and two lateral on each 

side, lateral salient angles alternating ......... 
with one posterior triangle, one anterior, and one 

lateral on each side .................................... . 
with an anterior triangle, a middle, and a posterior .• 

A.B. 

C. D. 
Hypudaeus. 

In throwing the various species of the genus Arvicola (as restricted) into sections, I shall be 
obliged, for convenience of reference, to give names to these, although I do not present them as 
of even sub-generic value. It is, however, very possible that careful anatomical investigations 
of the American species, which I have not now time to make, may render it expedient to adopt 
many more sub-genera, or. even genera, than are at present admitted .. Whoever will undertake 
the critical revision of the entire sub-family in all its species, whether Old World or New, and 
show exactly their relationships and limits, will do what, more than any other labor, will tend 
to relieve the study of the smaller mammals from many of its embarrassments. There is no 
other group of Rodents in which the species are so difficult to define, nor is there any in which 
the representatives frmu the two contint:mts approach each other so closely. I have before me 
a large proportion of all the species known, but the limited time at present at my command will 
not allow me to attempt any monographic investigations. Even of the species of American 
Arvicolae I shall attempt no critical revision, but satisfy myself with giving those whieh appear 
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positively distinct in the collections before me, without any special synaptical arrangement, as 
as in other genera. Much more material and labor will be required before this can be done 
properly. · 

In giving the subdivisions of .Arvicola, I shall precede them with a brief diagnosis of Hypu

daeus, referring for particulars to the preceding pages. It is to be understood that, though no 
special prominence is given in the descriptions, yet that Hypudaeus is much more distinct from 
sections A, B, C, and D, than these are from each other, and consequently more likely to be 
erected into generic rank. 

HYPUDAEUS, Ill.I 

Ears large, broad, and prominent Margins not in:flexed. Antitragus moderate, though capable of closing the meatus. 

Fore feet about half the length of the hinder. Soles with six tubercles, the posterior rather small. Tail about two and a 

half times the length of the hind foot ; considerably longer than the head. Female with four pairs of teats,. two pectoral 
and two inguinal. 

Further details concerning this section will be found in the preceding pages, where its charac
ters are compared with those of the restricted genus .Arvicola. But one species, H. gapperi, is 
thus far known _in North America. It constitll.tes an excellent connecting link between the 
arvicoline Hesperomy.'l and Sigmodori 'and the .Arvicolae proper. 

ARVICOLA.-A. HEMIOTOMYS, Selys. 2 

Ears large and broad, with a highly developed antitragus. Feet large. Anterior rather less than half the length of · 

posterior. Claws moderate, the anterior not longer. Soles with six tiibercles; the posterior very large. Females with 

four p[l,irs of teats, two pectora,! and two iJ:lguinal. Second upper molar with two internal triangles, third with two external. 

Anterior lower molar with three internal triangles, and two or three external. 

Embracing the largest American species. Hind feet very long. Toes long, inserted obliquely 
on the metatarsus, as in the muskrat, for swimming. Fore feet a little more than half as 
long as the hinder ; their claws not longer than the hinder ; posterior third of sole hairy. 
Ears large, though more or less concealed by the fur, coated with long hairs. Antitragus a 
large, almost semi-circular, valve, capable of closing the meatus. Tail considerably longer than 
the head, usually about one~third the head and body. Plumbeous portion of the h~irs uniform 

throughout. Tail not darker at tip. 
Skull rather narrow. Interparietal bone truncl!-te laterally. Nasal branch of intermaxillary 

very little longer than the nasal bone, and barely reaching to the interorbital region, Second 
upper molar with five closed triangles ; the two last sometimes sub-confluent, The third upper 
molar with one anterior, two external, and one internal closed triangles, and a posterior C-shaped 
or sub-crescentic loop, the convexity external, sometimes with an additional internal spur. 
Anterior lower molar with one posterior triangle, three internal, and two or three external, 
with also an anterior trefoil loop. When there are three external triangles, the outer lobe of 
the loop is changed to a triangle. Middle lower molar with five triangles. 

The shape of the crescent loop of the posterior upper molar may vary in the same species ; 
sometimes with two lobes only, sometimes with a third inner lobe, making three salient inner 
angles. Sometimes the posterior lobe is not bent inwards, but is simply directed backwards, 

1 Myodes of Selys Longchamps, Etudes, 87. 
~ Ilemiotomys, Selys Longchamps, Etudes de Microm~mmalogie, 1839, 85. ConstlUcted to accommodate the European 

Arvicola amphibi!J.j, terrestris, ~c. The skull of these, however, is more like that of section C. 
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with an internal concavity. The difference of two or three external triangles to the anterior 
lower molar depends only on the greater or less indentation of the anterior re-entrant angle, 
and may vary in the same species. 1 

It is to this group tha.t by far the greater number of the American species belong, especially 
those of largest size. While new species remain to be discovered, it is highly probable that 
many of those indicated as distinct will, on a critical examination, prove to be the same. The 
law of specific character in our American species has not yet been fully ascertained, but it is 
beyond a doubt that species may vary considerably (even if within fixed limits) in dimensions 
in the size and amount of hair on the ears, the length of the tail, and the color of the fur. 

The species of this group described in the following pages are : 

WEST coAST AND RocKY MouNTAINS. 

Arvicola townsendii, 
montana) 
longirostris, 
occidentalis, 
californica, 
edax, 
modest a. 

ARVICOLA.-B. 

EASTERN NORTH AMERICA. 

Arvicola riparia, 
" longipilis, 

breweri, 
rufidorsum. 

CHILOTUS, Baird. 

Ears small, orbicular, the marginal portion or helix incurved all round, bounding a distinct fossa innominata; the upper 
and lower roots so close together as to be confluent a~teriorly, and thus enclosing the meatus entirely in the anterior rim, 
however low ; surfaces of the ear almost naked; tubercles of soles fine, as in A. pinetorum; fore feet but little more than 

half the hinder; fore claws not longest; tail about one-third the head and body. Secol!ld upper molar , with one internal 

triangle ; third, with one external ; anterior lower molar with three internal closed triangles and two or three external. 

Size very small. Fur close, short. Ears short, naked, with scattered short hairs. Feet 
rather small and weak ; anterior little more than half the posterior; claws not longer. Tail 
longer than the head. 

Skull rather broad. Nasal branch of intermaxillary as long as the nasal bone, and not 
reaching to, the inter-orbital region. Interparietal bone subtruncate laterally. Occipital 
foramen round ; as wide as high. Second upper molar, with four closed triangles. Posterior 
upper molar, with one anterior triangle; one lateral on either side, and a posterior Y or trefoil. 
The anterior lower molar has one posterior triangle, three internal and three external triangles, 
with an anterior trefoil loop. Middle lower molar with five triangles, the opposite salient 
angles alternating. 

I know of but one species of this group, the A. oregona of Audubon and Bachman. 

1Arvicola agrestis, from Sweden, in the character of its skull and teeth, belongs strictly to the group having A. riparius for 

the type. The anterior lower molar has three lateral triangles on each side. 
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ARVICOLA.-C. PEDOMYS, Baird. 

Ears small, very broad; the anterior edge not inflected. Antitragus well developed into a valve. Feet very broad; 
anterior about half as long as posterior; claws weaker than in section D, the anterior shortest; soles with five tubel'cles 
only ; the tubercles well defined, elevated, as if set in the skin; the posterior very EmaiL Tail, with the hairs, a little Jess 
than twice the hind feet; about equal to the head Female with two pairs of teats, only; inguinal. Second upper molal' 
with one internal triangle ; third, with one external; anterior lower molal', with two internal and one external closed 
triangles. 

Size large. Hind feet moderate. Toes short. Fore feet about two-thirds as long as the 
hinder, bro~d, and fossorial. Posterior half of sole hairy. Ears small, concealed, about half 
as long as the hind feet, sparsely furred near the margins. Antitragus very large. Tail a little 
longer than the head, less than one-third the length of head and body. Plumbeous portion of 
the fur becoming darker just before the brown tip. 'l'ail duskier at the tip. 

Skull moderately broad. Interparietal truncate laterally. Nasal branch of interparietal reaching 
considerably beyond the.nasal bone to the interorbital region. Second upper molar, with four 
closed triangles, without any spur ~o the posterior. Third upper molar, with one anterior, one 
external and one internal triangle, with a posterior V. Anterior lower molar, with one posterior, 
two interior, and .one exterior triangle, with an anterior lobe or trefoil, with two salient angles 
on each side. Middle lower molar, with five triangles. 

The skull and teeth of A. amphibia resemble this, except that the anterior trefoil has but one 
indentation on each side, lacking the anterior shallow one. A. ratticeps has two lateral triangles 
on each side of the posterior upper molar, instead of one. The lower molars are much like those 
of A. riparia. . ATvicola agrestis falls in the group to which A. riparia belongs. 

At present I know of but three species for this section, A. anstera, cinnamomea, and haydeni. 

ARVICOLA-D. PrTYMYS, McMurtrie.1 

Ears short; the anterior margin and concha not inflected. The antitragus scarcely valvular. Fore feet more than two-thirds 
the hinder. Fore claws longest. Hind feet very short, with five tubercles on the soles. The tubercles broad, low, conical, 
apparently like mere elevations of the skin. Tail scarcely long-er than the hind feet; considerably shorter than the head. 
Female with only two pairs of teats, in the groin. Second upper molar with one internal triangle ; third with one external; 
antel'ior lower molar with two internal and one external closed triangles. 

Size very small ; body slender, depressed, closely resembling the shrews in compactness of 
fur; fore feet stout, broader than hinder, nearly as long, with longer claws, &c. Ears very 
small, concealed ; the meatus large, with a narrow auricle ; rather thinly coated with longish 
hairs. Antitragus very small. Tail very short, considerably less than the head, scarcely 
exceeding the hind feet. 

Skull very broad, wi'dth exceeding .60 of the length, convex above. Interparietal acutely 

angular lateralJy. Nasal branches of intermaxillary longer than the nasal bone, and reaching 
between the orbital spaces. Occipital foramen rounded, as broad as high. Second upper molar 
with four closed triangles, without any spur to the posterior. Third upper molar with only one 
lateral triangle on each side, an anterior triangle and a posterior V. Anterior lower molar, 
with two internal, 'one external, and one posterior triangle, and an anterior lobe or trefoil, with 
two salient angles on each side. Middle lower molar with four triangles, one lateral triangle 
on each side, the salient angles anterior to those opposite, and forming one triangle. Anterior 
surface of incisors nearly plane; one-third of lateral surface only covered with enamel. 

The American type of this section is A. pinetorum, of which there appear to be several varieties. 
1 Smaller McMurtrie, Am. ed. Cuvier, Regne Animale, I, 1831, 434; perhaps equal in part to .Microtus, Selys Longchamps 

Etudes de Micromammalogie, IB39, 86. 
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ARVICOLA (HYPUD AEUS) G APPERI, Vigors . 

Jlrvicola gappe1·i, VIGoRs, Zoo!. Jour. V, June, 1830, 204; pl. ix.-(Canada.) 

DEKAY, N. Y. Zoo!. I, 1842, 91. 
ScHINz, Syn. Mam. II, 1845, 252. 

7 Jlrvicolajif.lva, Auo. & BAcH. J. A. N. Sc. VIII, n, 1842, 295. 

? Jlrvicola dekayi, Auo. & BAcH. N. Am. Quad. III, 1854, 287. 

SP. CH.-Size small and slender, about like that of the dome~tic mouse (3~ inches long.) Skull about .9 of an inch. Ear 

large, two-thirds the hind foot; prominent above the fur ; well and closely furred, with short hair. Antitragus large. Tail 

vertebrre abeut twice as long as the hind foot. Back with a broad stripe of UJ!iform bright rufous brown ; sides sharply defined 

yellowish gray, mixed with bro.wn; muzzle similar; beneath, dull yellowish white. Tail sharply bicolor, grayish and bla!lk 

mixed above, whitish beneath, dusky at the tip. 

This species is of small size and of slender form compared with the others found in the northern 
and eastern States. The proportions are those of the house mouse, but the size is rather larger 
or about that of the white-footed mouse of the northern States. 

The hair is soft and full, but rather short, measuring about .35 of an incli above and half as 
much below. The head. is rather pointed, at lea3t in the dried skins. The whiskers are as 
long as the head; black and grayish white. The eye is rather large, and appears situated 
nearer the nose than the ears. The ear is large, longer than wide, and clearly visible beyond 
the fur at all times, which it usually exceeds by nearly a quarter of an inch. Its length is more 
than two-thirds that of the hind foot. It is uniformly and densely coated on both sides with 
short hairs, and has almost the finish of a squirrel's ear, thus differing much from the co~mon 
northern species. There is a large) nearly semi-circu~ar antitragus, apparently capable of closing 
the meatus. 

The feet are rather short, slender, and weak, the anterior long in proportion to the posterior, 
being more than half the length. There is a short, blunt claw enveloping the rudimentary 
thumb. · The sole is covered with close fine hair from the heel to the tubercles, or for a little 
more than one-third ; there is also some hair growing over the edge of the sole anterior to this 
point. The tail is long ; the vertebrre about twice as long as the hind foot, though the pro
portion varies in specimens ; it is also rather more than one-third the head and body. It is 
well covered with stiff appressed hairs, a little longer towards the tip, and at the tip forming 

a pencil.1 

The prevailing color of the upper parts is a lively uniform rufous or chestnut brown; the 
color commencing on the crown and passing backwards in a well defined dorsal stripe about the 
width of the head. The sides and anterior of muzzle are pale brow~ish gray, with a tinge of 
yellowish; the color well defined against the dorsal stripe, but passing rather insensibly into 
the yellowish grayish white of the under parts. · The sides of the muzzle are like the belly. 
There are numerous longer fine hairs interspersed among the fur of the back of a dark reddish 
brown or clear brown color ; ·but these do not obscure the brighter tints. The feet are grayish 
white. The tail above mixed grayish and brown; darker and almost black· near and at the 
tip. The under parts are like the belly. 

There are slight variations in the color of different specimens, the above description being 

1 The following notes are derived from a specimen in alcohol: This animal is much more like the long-tailed mice in ex

ternal form than the Arvicolae. The ears :tre larg" and prominent, the membrane thin, and not inflected at its anterior edge. 

The antitragus is well developed into a valve. The muzzle is quite acute, almost as much as in the mice ; the whiskers are full 

and long. The feet are slender, and not very long; the soles have six tubercles, the posterior inner rather small. 
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taken from an average winter specimen. There is usually a tendency in the rufous of the back 
to run down more or. less on the sides just anterior to the hind legs. There is frequently, also, 
a yellowish brown spot in the insertion of the whiskers, sometimes a dusky one instead. A 
midsummer specimen (864) is of a more vivid rufous, this color tinging the sides of body and 
head, (but not of the shoulder.) There is a bright fulvolJS yellow spot on each side the muzzle. 

Two specimens of Arvicola, borrowed from the . cabinet of Professor Agassiz, and labelled 
"Lake Superior," exhibit a close resemblance to the A. gapperi, and, in fact, are scarcely to 
be distinguished but by the rather larger size and a few other peculiarities. It is possible that 
they may be from Massachusetts, and labelled by mistake. Were this the case with the present 
materials only, I would have little hesitation in considering them the same; but if really from 
Lake Superior, (th~ north shore,) the remoteness of the two localities, and the difference in 
their zoological characters, might go fa.r to give a specific value to the otherwise trifling 
distinctions. 

The size is rather less than that of the common 4rvicolae of the eastern States ; the bead nar
row and rather acute. The ears are large, longer than broad, projecting beyond the fur, and 
always visible. They are coated with short close hairs on both sides. Antitragus large. 

The hind feet are quite large and broad ; the sole hairy for nearly half its length from the 
heel, and involving the first tubercle. The tail is quite thick, tapering but little to the tip, 
which is terminated by a pencil of hairs, and otherwise well covered.; it is considerably longer 
than the head, and more than one-third as long as the head an~ body. 

The upper parts, from the crown to the rump, are a bright and uniform rufous brown or 
chestnut, mixed with, but not obscured by, black hairs; the fur is generally soft and glossy. 
The entire sides of the head and body are a dirty brownish yellow, obscurely mixed with black 
hairs. The whole head anterior to the eyes is similar, with rather .. more black hairs. The 
color of ihe sides is well defined against that of the back ; beneath it passes not very sensibly 
into the yellowish white of the belly and under parts. The feet are grayish white. The tail 
above is light brown, bec_o~ing darker near and at the tip; beneath it is like the belly; the 
line of separation very distinct. 

The female is similar, but smaller, with a more slender tail. 
The specimens are very similar to those received from Mr. Jenks, except that the male has 

considerably sto~ter feet and tail. 'rhe belly is rather yellower. The size generally is larger. 
The nose appears to be longer. 

l~\50Ji (J, Lake Superior.-Tbe skull of this animal is rather long in proportion to its width, 
but at the same time considerably depressed. There is a decided indentation or shallow con
cavity in the forehead just anterior to the parietal bones. The nasal bones and nasal branches 
of intermaxillary are of equal length, and do not extend back as far as the orbit, reaching, in 
fact, but little posterior to the anterior base of the zygomatic arch. The contracted interorbital 
portion of the frontal bones is quite broad, as wide as is the muzzle, (.15 of an inch,) and 
exhibits a small hole or foramen in the bone on either edge, situated at the beginning of the 
contraction, and a little anterior to the middle of the longitudinal axis of the skull. 

The interparietal bone is somewhat lozenge-shaped, broadly obtuse anteriorly, more rounded 
behind, on either side extending outwards in an acute angle. The line connecting the extreme 
lateral points of the bone would cross about or a little behind its centre. The occipital foramen 
is nearly round. The distance from the line of upper molars to the posterior base of the inr.isors 
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is about one-third the distance from the incisors to the occiput. The line of molars is short, 
only about one-fifth the length of the skull, (. 20.) 

A rather striking peculiarity of this species and its allies is seen m the construction of the 
bony palate, which ends sharply like a thin shelf, with a cavity below and behind it, (when the 
palatal surface is superior,) the shelf with nearly a straight edge. In the other American types 
there is a step from the palatal surface to a fossa opposite the inner face of the posterior upper 
molar, from which there is an additional step to the plane of the basi-sphenoid and basi-occipital, 
the palatal surface ending in an acute angle behind, The incisive foramina are unusually long 
and open. 

The lower jaw is lower than in the large Arvicolae,· the coronoid 
to the level of the top ofthe condyloid, and more erect posteriorly. 
longer, narrower, and more horizontal. 

process shorter, not rising 
The descending ramus is 

The incisors are small, and narrower transversely than antero-posteriorly. 
small and narrow. There is little characteristic in the anterior upper one. 

The molars are 
The middle is 

composed of one anterior, one interior, and two exterior closed triangles, four in all; the pos · 
terior an outer one ; instead of five, the posterior an inner one, as in A. riparius, &c. The 
posterior upper molar is longer than the middle one. It is composed of an anteri~r triangle, 
two external and one internal, and terminating in a bent crescent-like loop, the back of which 
is external and nearly straight or slightly concave. There are four salient angles on the inner 
side, and three on the outer, besides the long nearly straight line of the posterior loop. 

In the molars of the lower jaw the outlines of the enamel ridges in the crowns are formed 
entirely by the indentations of one single outer enveloping sheet of enamel. When these 
indentations or re-entrant angles meet from opposite sides in the crown, their parietes are dis
tinctly double, instead of fusing into one. There is thus a much le.ss tendency to lateral enclosed 
triangles, the triangular spa0es when indented going usually entirely across the tooth. The 
posterior molar, as usual, is composed of three triangles, or sub-triangular spaces. The middle 
molar has two indentations on either side, which meet and divide the crown into three triangles, 
each extending across the tooth. There are three salient angles on each side, which, like the 
indentations, do not alternate with each other on opposite sides, but are opposite. The anterior 
molar has three indentations on the outside, and four inside, with four salient angles outside, 
and five inside, counting the angular sides of the anterior loop, (which are someti:rn,es quite 
obsolete.) The dentin~ of the anterior loop with its angular edges is continuous with that of 
the succeeding inner salient angle. 

In the female skull (J 957) the posterior external triangle of the posterior upper molar is not 
cut off from the posterior loop, but, on account of the shallow indentation behind it, is continuous 
with the loop. The anterior outer re-entrant angle of the middle lower molar slips a little past 
the opposite one, so as to form an imperfect lateral triangle on either side, instead of a continuous 
one completely across. The dentine of the anterior loop of the anterior lower molar is con
tinuous with that of the first external salient angle as well as the internal; indeed, there is a 
constant tendency to variation in the closeness of approximation of the opposing re-entrant 
angles, and the consequent number of complete enclosures. The angular outlines of the enamel 
lines are generally more rounded off. The skulls of specimens from Massachusetts in general 
agree in all essential respects, allowing for their belonging to younger animals. The inter

orbital portion of the skull is wider, measuring .18 of au inch. The muzzle is shorter and 
more arched. There is no important difference in the teeth. 
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The skull bears a very close resemblance to that of Arvicola rutila, so close, indeed, that with 
the limited materials at my command I am unable to indicate reliable characters to separate 
specimens from Massachusetts' and Lapland. 

This species exhibits a very close resemblance in many respects to Arvicola rutila of Pallas, 
as shown by a comparison with specimens from Sweden and Kamtschatka. The size, general 
shape, peculiar pattern of coloration, and characteristics of skull are nearly the same. Both have 
the rufous back well defined against the lighter sides, the whitish feet and under parts. The ears, 
however, in A. rutila are smaller and more densely covered with short hairs. ~he hind feet 
are shorter, scarcely over .65 of an inch; the sole much more densely pilose from the heel, 
beyond the first tubercles, or for more than half the length; the hairs longer. The most con
spicuous distinctive feature, however, in addition to the shorter, more hairy soles, is the 
shorter tail. The vertebral portion of this is shorter than the head, and not more than half as 
long again as the hind foot; it is very thick and does not taper till' very near the end. It is 
covered very densely with long, stiff appressed hairs, longer beneath and terminally than above 
and at the base1 and with a rounded pencil at the tip projecting more than one-third the length 
of the vertebral portion. The American species, on the other hand, has the tail thinner, 
longer than the head, nearly twice as long as the hind foot; less densely coated with shorter 
hairs, which are not appreciably longer in the posterior thari the anterior half; the terminal 
pencil in which is shorter. 

The species appears quite distinct from the Hypudaeus glareola of Keyserling and Blasius. 
The Arvicola gapperi was first described by Gapper in an article on the mammals of the d_is

trict of Canada between York and Lake Simcoe. He supposed it to be the A. noveboracert8is of 
Rafinesque, but Dr. Richardson having pronounced it undescribed, the editors of the Zoological 
Journal called it after its discoverer. It has not hitherto been indicated as occurring within 
the limits of the United States) though apparently not rare in eastern MaRsachusetts. 

I am very much inclined to consider the Arvicolafulva of Audubon and Bachman as identical 
with this spec:es. 

List of specimens. 

I' .c~~ : Measurements. 

ti i ~ . ~ 1·~ 1 .. ~ 
~ ! .tf~ ,; Locality. When col- Whence and how ob- Nature of spe- ! .9< ·~ ~ i ~ §' "" -5 ,_, 
~ § oo ;j Iected. tained. cimen. ~ ~ II g E ~ 'g ~ :-- "@ ~ fg 
~D~ rg ssss£~&~~~~~ 

~ ~ £ ~~~~~~~~~~~li 
-13591= ...... Halifax,N. S ...................... -;;:;o-:-== Mounte= ~=~~ ~~~~==~~=~~ 

910' 1956 rJ Lake Superior ..................... Prof. Agassiz ........ Skin ................... l.17 3.831.42:!.601 .40I .75'.1.03 .56, ,43 

911' 1957 9 ........ do ................................. do •• , ••••••••••••• d.o .................. ~.1.083.601.5011.751 .40I .70 .99 .5~~ .50 
~530 ••••.• 9 ........ do ................................. do ............. Inalcohol. •••• ,45 .9011.103.841.581 ..... 47

1

.73 ........ 1 ... . 

E84' 1936 rJ Middleboro' Mass •••••• July .•••••• J. W. P. Jenks •••••• Skin •••••••••• 

1 

........ ,.1.00 3.421.25[.1.501 .40 ,70 .9~ .501 .48 
885' 1937 rJ ........ do ................. do .............. do ................ do .................. 

1
1.08 3.251.2511.42· .35, .69 .97 .54, ... . 

2871 .................... do ................................. do ............. In alcohol ........ 40 .801.04 3.221.25r4~~.30 .75 ....... :···· 
2872 .................... do ................................. do ................ do .......... . 

1
.401 .75

1 
.9E 2 68.

1

1.1511.27 .28 .70i""" ....... .. 
2873 • • • • • . rJ ........ do.,............ • ................. do ................ do.... •• • .. • .421 .801.1.01 3.181.20

1

1.401 .40 . 70
1 
......... I .45 

2874: ...... 6 ........ do ............. ; ................... do ................ do •••••••... i.48
1

.851.163.50l.561.7SI.35 .721 .... ···<···· 
2875] ...... rJ ........ do ............. · ..................... do ................ do .......... 1.46 .85ro33.13it.33L58I .4o

1 
.12

1 
........ :.'.:.:~ 

• Measured before skinning. 

66 L 
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ARYICOLA RIP ARIA, 0 rd. 

Meadow Mouse. 

Arvicola riparilcs, Oml', J . A. N. Sc., Phila. IV, u, 1&25, 301>. 

Au». & BArn. N. Am. Quad. Ill, 1&54, 302, 

A7Vicola palustris, HARL. F. Am. 182&, 136. 

Arvicola pennsylvanica, (Om>,) A v». & BAcn. N. Am. Quad. I, 1849, 341; pi. x1v. 

? ? Anricola ripariw. Kennicott, Agri. Rep. U. S. Patent Office fo:r 1856, (1857,) 1(}4; pL xfif. (lonr;f:pili~t,') 

St•. C1r.-Size large. Head and body measuring 4~ inches. Tail more ·~han one-third this length. Feet ve>y Ia:rge, 

scaly. Hair rather ~;hort. Above, dark brown, varied with rrodish or yellowi!>h brown; beneath, pll're amy plumbeon& ; 
tail and feet dusky, the former iM)arcely lighter beneath. 

As I have not yet satisfied myself o.f the precise limits within which this animal may vary, 
and how far the numerous species described by authors are worthy of retention, I have concluded 
to give a minutely detailed description from ' a specimen so near in locality and appearance to 
the original A. riparia as to serve af:! a suitable ~tandard of comparison. I have a~;cordingly 
selected a f1·esh specimen caught at Carlisle7 Pennsylvania, in September, and agreeing e:::'!iactly 
with one from Philadelphia, presented by Major Leconte a.s the type of A. riparia. 

F~·esh 8pecimen from Carlisle, PennBYlvania.-Body broad and &tout. Head considerably 
pointed; the muzzle projecting .15 beyond the upper incisors. The upper lip is bifid to ne81Y 
the nose, to which there extends a shallow naked groove, continued aero~ the nose, sepav
rating the two nostrils, which are slightly swollen around their apertl!lre. The extreme tip 
of the no.se is thus naked, the hair, however, so far forward that this naked tip €annot be 
seen when viewed from above. The eye is small, about .15 an inch in longitudinal axis ; its 
centre midway between the nose and the ear. The ears are almost orbicular, nearly as broad 
as long; the antitragus much developed, almost semicircular; the chtYrd of its arc .2 long; 
its surfaces are thinly covered with long hairs, which project beyond the margin, but do not. 
obscure it,, 

The thumb of the fore foot is obsolete, the corresponding claw springing dirwt]y f:rom the 
skin ; this is well shaped, and similar to the others, but not so large and blunt at the point. 
The third and fourth fingers are about equal ; the second claw reaches the end of the third 
finger; the fifth claw reaches the end of the second finger. The sole of the hind foot is 
sparsely hairy from the heel to the tubercles. The central three toes are longest ; the fourth 
longest of all ; the first and fifth are inserted on shorter metatarsals than the central ones ; the 
claw of the first extends to the cleft between the second and third; the fifth toe (exclusive of 
claw) reaches the cleft between the third and fourth. 

The tail is about four-ninths the length of head and body; it is subquadrangular, tapering, 
and sparsely covered with stiff hairs, which do not conceal the annuli ; tl1ere is a scanty pencil 
of hairs at tip. 

Teats, four inguinal, ·a:nd four pectoral. 
The prevailing color of the back and sides is a reddish brown, the shade of reddish dis

tinctly appreciable, the hairs being broadly marked subterminally with this color. They are 
tipped with black, which, with the intermixture of black hairs, causes a strong shade of dusky, 
uniformly diffused. The lower parts of the sides are rather purer yellowish brown ; the belly 
whitish ashy, tinged with plumbeous, and the faintest possible shade ofbrown. The feet and 
tail are dusky, the latter scarcely paler beneath. 
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Measurements. 

Inchl.'.s. 

Nose to occiput................................... 1.40 

eye ............................... h..... , .55 

ear....................................... I.li 

root of tail., • • • • •. • • • • •. • • .. • • • • • . . • • • • • • . 4. 40 

end of outstretched hind legs................ 5.9(} 

Tail from root to end of vertebrm ................... ,, I. 15 

hairs....................... 2.00 

From long hairs of back to end ofvertehrre.... ..... . •• 1.45 

Ears, height, posteriorly ....................................... . 

anteriorly .............. -.............. .55 
internally above skull. • • • • • • • • • • • • • • • • • .35 

width........................................ .42 

Arm ......................................................... . 

length of fore arm ..................... , , • • • • • • • 66 

from el~ow to end of cla~s...... •. • .. ... .. .. .. • 1.15 

forefoot to end of claws .......... , ........... ,. .45 

long~Jst toe and claw........................... .27 

longest claw .................... ,....... • . • • .10 

Leg, from knee joint to end of claws ...... -........... 1.56 

tibia......................................... .90 

hind ~oot from heel to end of claws.............. .80 

longest toe and cl;tw ............. ,. ......... ,. .32 

Ionge_st claw. • • .. • • .. .. .. • • • ... • .. • .. • • .. • .. • • .11 

In giving an account of the skull, I have selected that belonging to the specimen of Major 
Leconte, above referred to, as perhaps serving better for the purpose I have in view than that 
of the animal just described. -

The skull in this specimen (\W) is unusually long and narrow; its width, 50! hundredths its 
length, or barely over half. The molars are about 23 hundredths of the total length ; the mea
surement being: Length of skull, 1.18 inch ; width .60; length of molars, 28. The occipital 
foramen is rather broader than high. The cranium projects antero-externally into the inter
zygomatic cavity as a well defined obtuse angle. The interparietal bone is long, and is truncated 
on the outer sides, sending out a point to the backward prolongation of the temporal bone. 

The upper incisors are broad; their cutting edges, taken together, about as long as the crown 
of the anterior upper molar. The anterior surface broad, convex, although, as usual, there is a 
very shallow concavity towards the outer edge. The last molar is a little longer than the middle 
one. It has three vertical groves on each side. There are three salient angles on the outside, 
besides the 0-shaped loop which succeeds those as a long curve, convex externally, and passing 
round to the inner side of the tooth. Here there are three salient angles; or four, including 
the end of the 0; in fact, the two ends of this curved loop constitute two of the four inner 
salient angles. There are in all five islands of dentine, completely enclosed by loops of enamel; 
one anterior, one posterior, one internal, and two external; all are triangular except the pos
terior, which is curved as described .. 
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In the lower jaw, the anterior molar occupies about one half of the entire grinding surface. 
There are five salient angles on the inside, and four on the outside, beside8 the terminal anterior 
rounded loop, which is slightly angular on either side, thus presenting an obsolete salient angle 
in addition to those described. It rounds off, however, obliquely, outwards, the direction of its 
axis being the same. The dentine in this loop is continuous with that of the adjacent salient 
angles on either side, so that there are but seven dentine islands completely enclosed by enamel ; 
one anterior, one posterior, three internal, and two external. 

This skull differs from V-l-.r:) from Middleboro, Mass., in being narrower and considerably 
more elongated; this excess of length is chiefly in the cranium; the occiput projects unusually 
far behind the interparietals. The zygomatic arch extends further behind. 'fhe muzzles are 
of about equal length. There is little appreciable difference in the outlines of the molars. The • 
interparietal is truncate externally, instead of extending outward to a point; there is, however, 
a point produced outward from the posterior corner of the truncation. 

Variety longipilis.-Specimens from West Northfield, Illinois, and Racine exhibit decided dif
ferences in many respects, but I am not prepared to consider them as distinct species, especially 
as all are either winter or early spring skins, and as such naturally different in color and texture 
of fur. I have not seen any, however, from other localities possessing the same characteristics. 
Further examinations must show their real position. They are ainong the largest of the United 
States species, and eminently characterized by the great length, fullness, and softness of the fur, 
in these respects considerably exceeding any other skins in the Smithsonian collection. 'l'he 
fur is so close that the skin cannot be seen between the hairs when these are blown apart. The 
shortest hairs of the back measure half an inch ; the long bristly ones three-quarters of an inch. 

The prevaling color of the upper parts is a very dark brown, almost black, without any of 
the reddish or yellowish impression which most of our other species convey. There is a slight 
shade of yellowish brown at the tips of the hairs, especially towards the sides. The under 
parts are ·of a plumbeous ashy, without any tinge of' rusty, or pure white. There is no line of 
demarcation between the colors of the back and belly, one passing insensibly into the other. 
The upper surfaces of the feet are plumbeous, (not brown nor reddish.) The under half of the 
tail is hoary plumbeous, rather lighter than the belly, and quite distinctly defined. 

The feet are moderately long; the soles with six tubercles, the posterior very large. 
The essential characters of this. animal are found in the very long and soft fur; _ and the 

nearly black color of the back and sides, without any of the prevalent reddish brown of other 
specimens. The under parts, too, are of an unusually pure plumbeous ash ; the tail very dis..; 
tinctly bicolor. If, as I think very probable, further investigation will prove this to be an 
undescribed species, the name of longipilis may be very appropriately applied to it. 

In the synonomy of this species I have omitted any attempt at introducing any of the many 
species of later authors which will, in all probability, find their place here. The only question 
that needs any special discussion here is in reference to the name A. pennsylvanica of Ord. 
This was based by him on the "meadow mouse" of Wilson, (Ornithology, VI; pl. 1, f. 3,) 
and first named in the second American edition of Guthrie's Geography, II, 1815, 292. I have 
not the description of Ord at hand to see how fully it agrees with his A. riparius, but the :figure 
of \Vilson amounts to nothing. In the account of .A. pennsylvanica by Harlan, (F. Am. p. 144,) 
the animal is described as brownish fawn above, grayish white beneath, eyes very small, ears 
short .and round. Length of head and body, four inches; of tail, three-quarters of an inch. · 
Teats of the female in the groin. Now this description applies quite well to A. pinetorum, 
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very much better than to .A. riparia, in wh~ch not one of these characters exists, the differences 
being in color, length of tail, and position of teats. Thus, the tail of riparia iR fully twice 
the proportional length indicated, the color is much darker, and there are two pairs of pec
toral teats, in .addition to the inguinal ones. Even if .A. pinetorum be out of the question, there 
is another species in Pennsylvania, which I do not now describe, of redder color and shorter 
tail than ripctria, and of nearly the same size. I feel, therefore, fully justified, in view of the 
uncertainties of the case) in preserving the name of riparia. 

ARVIOOLA BREWER!, Baird. 

Gray Mouse. 

Sr. Cu.-Size large. Feet very broad and stout; soles with six tubercles. Fur coarse. Ears small. Above, pale grayish 

yellow brown ; beneath, with the under surface of the tail and the upper surfaces of the feet strongly hoary or ashy white, 

with a tinge of yellow. 

This species is among the largest of those found in the eastern United States, in fact con
siderably exceeding any I have ever seen from within this limit. The head is very broad, the 
upper outline much curved; the ear only moderately large, orbicular, the antitragus much 
developed, the auricle well covered with hairs on both sides. 

The feet are broad and stout) the hind claws longest ; the thumb is armed with a short but 
pointed and curved claw, rather larger, apparently, than in some other species. There are six 
tubercles on the soles, the posterior inner large, the posterior outer quite small and incon
spicuous. 

The prevailing color of this species above is a yellowish gray, or grayish yellow brown; 
quite different in its pallid tint from any other American species I know of. The entire under 
parts arc of quite a pure yellowish white, this color extending nearly half way up the sides. 
The under part of the tail is similar) imparting to it a strongly bicolor appearance ; the upper 
surfaces of the feet are also white, with perhaps a faint tinge of plumbeous. 

The skull is strictly that of section A, but presents some peculiarities in the narrow dimensions 
behind the zygomatic arch, and other features. The most prominent among these is in the 
shape of the interparietal bone, which is longer than usual, and laterally sends out on either 
side a long point, the axes of which are in the same straight line, and but little behind the 
middle of the bone. In most of the other species this bone is truncate laterally, without the 

long point. 
This species differs decidedly from any other I know in the pallid tints above and the white of 

the under part, where the hairs are white for nearly half their length. The ~ur is very coarse, 

and not compaqt; much like that of Sigmodon. 
The only specimens of this species I have ever seen were collected by Dr. Brewer, on the island 

of Muskeeget) on the eastern coast of Massachusetts, where they are said to be abundant. 
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List of specimens. 

Measurements. 
;; 

..: ~ ..... 
"' 0 
,Q 

s 0 

" ;2: .; .. 
"" 

.., 
"' " .. 
" ~ "' .. 

" 3 ~ "' M 

"' 0 " 0 ::..; rn 

Locality. 

.: .ci .~ "' " .s :; "' -5 ~ " ;; "' .. When col- Whence and how " ·~ 
.. ..... 

" " -5 i ~ .; ~ ~ 
..... 0 

~ ~ Jected. obtained. 0 

"' ..... ~ " "' ~-
.. 

" 0 " 0 " 0 " "' 0 ~ 
~ g g g g "' ,£ ,£ g g 
~ ~ ~ " " 1: "' '3 '3 i!l i!l =; "' " 0 0 "' 0 iE ... ... 
~ :>; :>; z z EO< E-< !"< rn rn i--------· -------

2828 .... rJ Muskeeget Tsland, Mass. July, 1856 Dr. T. M. Brewer . . In alco.,. .57 1.12 1.37 4.60 1. 77 2.07 .42 .88 ........... , 

2829 .... 
1 

rJ ...................................................... 
1

! .. do...... .55 1.10 1.31 4.42 1.56 1.81 .41 .90 .......... .. 
28:!0 3213; Q ...................................................... Skin..... .56 1.08 1.35 4.30 1 65 1.94 .85 1.11 .65 

2831 3-214; rJ ... , .................... 
1 

.............................. 
1 
.. do.. .... .59 1.18 1.40 4.67 1.84 2.24 .45 .90 1.22 .69 

28~ 3215
1
. rJ ...................................................... 

1 
.. do...... 40 .81 1.04 3.00 1.28 1.48 .38 ,80 ......... .. 

!183:! .............................................................. i In alco... .40 .86 1.08 3.10 1.31 1.54 .40 .81 ........... . 

ARVICOLA RUFIDORSUM, B·a i r d . 

SP. CH.-Size large. .Above, bright rufous, or reddish chestnut; this tint paling very insensibly to the belly, where it 

changes rather abruptly to reddish whit!). No dorsal band. Feet reddish. Under surface of tail whitish. 

This species is of large size, nearly equal, indeed, to the A.. ripairus. There are no very . 
prominent peculiarities in form ; the ears being moderately large, well furred, and concealed by 
the hair of the head. The feet are large and broad; the soles with six tubercles ; the posterior 
rather longer than usual. 

The upper parts and sides a.re a bright chestnut red, slightly obscured by dusky tips to the 
hairs, although these are only visible on close examination. The under parts of body and tail 
are white, tinged with dull yellowish ; the feet are reddish. 

This species, in its bright colors, resembles no other found in the eastern portion of the conti
nent, except, perhaps, A.. pinetorum. This, however, belongs to a different section, with much 
shorter head, tail, and feet. From A.. gapperi, the uniform red of the back and sides will at 
once distinguish it. It comes much nearest to A.. occidentalis, but is larger; has the red more 
vivid, and hasno trace of the darker broad dorsal band. The tail, also, is shorter . . 

The only specimen of this species I have ever seen was obtained at Holmes' Hole, Massachu
setts, and -belongs to the Boston Society of Natural History. 

List of specimens. 

Co,. log' 1""""""""' 
Measurements. 

Locality. Whence and how Nature of 
"' '1:! '1:! ~-~ ~ ~ number. No. of skull. obtained. specimen. "' 2il ~ . 00 0 0 0 :E ~] "'~ ..g ~ 

"" .s] ..!:l ll= 0'" ~ 

""~ 
..... 

~ .. ~-00 '1j00 
p.,+' r.:::::'+-4" ..... ""' ~ ~ 

E.:: ~0 ~0 ~~ ~ .!4 
r:£1. r:£1. ----------

901 1946 Holmes' Hole, Mass. Boston Soc. N. H. Skin _______ 4.20 1. 55 1. 85 . 82 1.11 • 62 
(borrowed.) 
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ARVICOLA TOWNSEND!I, Bachman. 

Oregon Ground Mouse; 

Arvicola townseruiii, BACH!!AN, J. A. N. Sc., Phila. VIII, 1, 1839, 60.-In. · In Townsend's Narrative, 1830, 315. 
WAGNER; Wiegmann's Archiv, 1843, u, 53. 

Aun. & BAcH., N. Am. Quad. III, 1853, 209; pl. cxliv, fig. 1. 

SP. Cu.-Very large, (head andbody 5! inches.) Ears large; two-thirde as long as hind foot; weil furred. Tail, in· 
eluding the hairs, rather less than half the head and body; the tail vertebrre twice the length of hind foot. Thumb claw 

conspicuous. Toeis long ; one-third the whole foot. Fur measuring a little over one-third of an inch, with a slight gloss, 

Above, dark fuscous brown, with but little yellowish brown visible. Sides paler; beneath, ashy white. Tail almost 
uniformly brown throughout. Feet liver browri. S)rull, 1.27 + 71, or a~ 100 :56. 

This Species is one of the largest of its genus in North America, perhaps the largest of those 
occurring in the United States, though less than the .Arvicola amphibia of Europe. The head 
is broad and blunt; the whiskers are as long as the head; some black, the others light gray. 
The ears are quite unusually large and broad; .62 of an inch, 'or nearly two-thirds as long as 
the hind foot, (1.02 inches.) They are well covered with hair on both surfaces, except around 
the meatus, and project about an eighth of an inch beyond the fur when laid back flat. 

The feet are large; the anterior, measured from the carpal joint, as long as the ear, (.62 of an 
inch.) The thumb is short, and armed with a small claw with the point worn off; the third 
claw is longest, the fourth a little shorter; the second claw reaches a little beyond the base of 
the third ; the fifth is shorter than the second. The hind foot is about _half as long as the tail 
vertebrre ; the sole is hairy from the heel to the tubercles ; the toes are long j the middle one 
equalling half the rest of the foot.. The first claw reaches to the notch between the second and 
third toes ; the third toe is a iittle longer than the second and fourth; the fifth claw scarcely 
reaches the base of the fourth. 

The tail is long ; with the hair, it is a little less than half the head and body in the dried 
skin. It is covered with short stiff apptessed hairs of nearly equal length throughout, and ter
minated at tip by a scanty pencil. The hairs on the body are rather coarse, and measure a 
little over one-third of an inch above. There is a slight gloss to the fur. 

'rhere is nothing in the coloring of this species which distinguishes it speciaily from others of 
the genus in the east; the prevailing color above being a yellowish rusty brown, so much over
laid with black hairs as more or less to conceal it, especially along the back. The sides are 
paler, with much less black. The cheeks are a shade brighter than the sides. The under parts 
are dirty ashy white, with a very obscure wash of light brownish. The feet are pale liver 
brown. The tail is dark brown above, passing insensibly into a little paler shade beneath. 
There is a dusky tinge on the side of the nose, and the edges of the lips are.white. One speci
men (1382) has the under parts tinged with a very pale dirty yellowish brown. 

A skull of this species (1-.l-6945 ) is larger than that of any North American species with which 
I am acquainted, measuring 1.27 inches by . 71, and .4 from the molars to the incisors. The 
occipital foramen is higher than broad; with a distinct emargination above. The middle upper 
molar has but four triangles, the posterior having merely an inner heel, giving it a quadri
lateral shape. The posterior upper molar is composed of one complete triangle anteriorly, one 
interior, and two exterior. The posterior portion is composed of a closed crescent, with the 
ccnvexity exterior, and a spur on the inner face. 'rhe posterior loop of the crescent, however, 
is not an internal salient JJ.ngle) but a posterior; its inner side, however, is concave. There 



528 U. S. P. R. R. EXP. AND SURVEYs-ZOOLOGY-GENERAL REPORT. 

are thus three exterior salient angles besides the long curve, and four interior besides the pos
terior rounded point. The anterior Jower molar exhibits four salient angles on each side, and 
an angular lobe which almost presents a fifth external salient angle. There is one posterior 
closed triangle·, three exterior, and three interior. The anterior lobe is connected with the 

adjacent interior salient angle, but not the exterior. The middle molar is scarcely narrower 
than the anterior. 

The skin 1275, from Crater Pass, differs in having the upper parts more dusky, and the 
line of separation between the colors of the sides and belly more distinct. There is also a dis
tinct light tinge along the sides just above this line. The skull varies a little in having a 
simple crescent at the posterior extremity of the last upper molar, and only two external tri
angles in the anterior lower molar ; the trefoil having both lateral lobes. 

No. 1270, from the Upper Des Chutes, approaches near 1275, but is too young to determine 
with accuracy. I have preferred referring it to A. montana. 

This species was first described by Bachman from specimens brought from Oregon by Town
send. I am unable to speakof its relationships to the large Arvicola from the British territory, 

described by Richardson. 

List of specimens. 

=J Measurements. 
~ 

= .0 
0 

" ~ IS 0 <8 
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.Q "C) > .=: 
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.... 'Ci .... .... .... 
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" " 
0 :;; 0 0 0 
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" .s 
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~ " "' ::: .., 
0 " 0 0 w. 

--- --- -- - - - - - -

464'1595 ..•. Shoalwaterbay .......... . . 1854 ..... .. Gov.I.I.Stevens .... ; .. Skin.5.502.002.25 .621.02 .34 .621.27 .71 Dr.J.G.Cooper. 

580 .............. do .............. . .... Sept.1854 . . Dr.J.G.Cooper .... 19 1 .. do .. 5.002.002.25 ,601.02 .33 .60 ... . ........ ..... ...... .. 

1382' .... Q ...... do ................ , .. Aug.1855 ........ do ................. do .. 5.002.002.20 ,591.00 .32 .60 ....................... .. 

2396 ........ Puget's Sound. ... ... ..... 1856 ....... Dr. G. Buckley. .. . ... , .do . . 6.00 .... 2.00 ........................................ , 
1275 3235 .... Crater Pass, Cascade Moun- 1855 ..... , . Lt. R. S.Williamson .... I .. do .. 5.25 l. 75 2.00 .60 1.01 .35 .60 l.18 .68 Dr. J. S. New-

tains. I bery . 

1 When fresh this specimen measured 7ji inches with the tail; the ear f of an inch in length by tan inch in breadth. The iris was black. 
• When fresh this specimen measured to root oftail5.50 inches ; tail, 2.50; hind foot, 1.00; fore foot, .50;(?) ears, .50. 

ARVICOLA MONTANA, Pea 1 e. 

Arvicola rrwnt.ana, PEALE, Mamm. & Birds of U. S. Ex. Ex. 1848, 44.. 

AuD. & BACH. N. Am. Quad. III, 1854, 302. 

SP. Cu.-Size of A. riparia, or a little less, (4.75 inches.) Fur about half an inch long. Ears short, as long as fore foot, 

about half the hinder; sparsely coated with longish hairs. Feet short; hinder ones .80 of an inch. Tail long; about 

two-fifths of the head and body; vertebrre more than twice as long as the hind foot. 

Above, dull yellowish brown, uniformly and equally mixed with black; lighter on the sides ; beneath, dull whitish ash. 

No rusty tints. Tail distinctly bicolor. 

Skull, 1.12 + .62, or as 100: 56. Distance between upper molars and incisors less than one-third the whole length of.~ 

the skull. 

1269. This species is about the size of the largest of the Arvicola found in the Atlantic States, 
but is considerably less than the A. townsendii. The body is stout and full ; the hair rather 
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loose and not compact, quite bristly and coarse, with little lustre. The hairs on the back 
measure about half an inch ; those beneath, half as much. The ears are short, and probably 
concealed in the fur in fresh specimens ; they measure but little over half the length of the hind 
foot, (about .4 of an inch,) but about equal the fore foot from wrist; they are sparsely covered 

. with rather long hair on both surfaces) except around the meatus. There is a segmental anti
tragus of moderate size. 

The hind feet are rather short, (.8 of an inch,) about twice as long as the fore foot. The 
toes are rather short, about one-third the whole foot. The thumb is armed with a small blunt 
claw. 

The tail is moderately long, rather more than two-fifths the head and body in the dried skin; 
it is closely covered with appressed stiff hairs of equal length, and terminates in a scanty pencil. 

The prevailing color above is a dull yellowish brown, pretty uniformly mixed with black, and 
rather lighter on the sides. There is nowhere any rusty tinge. Beneath, the color is a dull 
whitish ash, mixed with the plumbeous of the base of the fur. The feet are brownish white. 
The tail is brown above; dirty white beneath, with a moderately distinct line of demarcation. 

The skull of this species is broad and short, 1.12 X 62, or as 100 : 56. The distance from 
the molars to the base of the incisors is about one-third the distance from incisors to occiput, 
(.35.) The line of molars measures .24. The posterior upper molar has three external salient 
angles in addition to the rounded crescentic lobe, which is simple, or without a supplementary 
lobe on the inner side, springing from the concavity. The anterior lower molar has one posterior 
closed triangle, three interior, and two exterior, with a trefoil lobe anteriorly, the lateral divisions 

of which each add a salient angle, making five interior and four exterior. The anterior and 
middle molars are nearly of equal width. 

This species is most nearly allied to A.rvicola edax, resembling it in size and color. The feet 
and ears, however, are much smaller, as will be seen by the table of measurements. From A.. 
townsendii its grayer colors, smaller size, smaller ears and feet, &c., will at once distinguish it. 

It is with very considerable hesitation that I refer No. 370, from Monterey, to this species. 
It comes very near A.. edax in color, but agrees much more closely with the present in the short 
feet aud ears. The line of separation between the upper and under colors of the tail is much 
more strongly defined. The feet are dirty white. The principal ground for suspicion as to the 
identity of the two species is based on the striking dissimilarity in the skulls. The proportions 
of breadth to length in \ 278r/' are l.OS to .61, or 100: 60 nearly, quite an unusual proportion 
in this group. The distance from upper molars to base of incisors (.30) is not quite one-third 
that from incisors to occiput; the crowns of the upper molars measure .25, or about one-fourth 
the total length of the skull. The anterior lower molar differs widely in having an additional 
lobe to the anterior trefoil on the inner side. There is one posterior closed triangle, three inte
rior, and two exterior, as usual; the anterior lobe, however, is not a simple trefoil open loop, 
as in the other species, but its anterior branch, instead of rounding off antero-internally, has 
a salient angle there, giving rise to six of such angles on the inside of this tooth and five on the 
outside, the anterior of the latter rounded, however, leaving but four very sharp angles. 

As, however, the teeth and skull often vary considerably in the same species, I do not feel at 
liberty to regard this specimen as distinct without further materials, although its locality is 
widely remote from that of the rest. Should future examinations substantiate the species, I· 
would propose for it the name of A.. trowbridgii, from its accomplished discoverer and collector, 
Lieutenant Trowbridge. 

67 L 
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The description of A. montana, given by Mr. Peale, is too short to describe fully its characters, 
and omits to mention some of most importance. As far as it goes, however, it agrees pretty 
well with the animals collected by Dr. Newberry, and, as both gentlemen gathered their speci
mens in much the flame region, I have given them the same name. Mr. Peale obtained hill near 
Mount Shasta, as he informs me. Several specimens belonging to Lieut. Bryan's collection, 
from the upper waters of the Platte, though differing in some slight points, I refer to this 
species, rather than to make a new one. 

List of specimens. 

Measurements. 
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1263 2219 (J Upper Des Chutes, 1855 ••.•• ••• Lt. R. s. 1Vi1Vam· •••• Mount'd •••••••• .•••• 3.50 1.33 1.53 .36 • 77 • • • . .. • . .42, .25 Dr. New-

0. T. son. berry. 

1270 2221 (J ...... do ............ 1855 .............. do ......... . ...... do .... .......... .. .... ...... ............ .. .... ..... ....... do .. . . 
1269 2222 (J Upper Klamath Lake 1855 .............. do .. ............ .. do ................. 4.75 1.802.00 .40 ,791.12 .62 .44 .27 .... do ... . 

1271 2223 .... [,ostRiver, Cal. ... . !855 .............. do ....... .. .. ...... do ................ 4.501.55

1

1.70 .37 .81 ..... ..... 40 .23 .... do ... . 
? 2534 3-219 .... Petaluma, Cal ..... 1855 ........ E. Samuel>.; ........ . Skin... .55 .... 1.38 .... I. 76 .. .. .42 .801.16 . 70 ................. . 
? 370 1284 .... Monterey, Cal .............. . ... Lt. Trowbridge ....... Mount'd ............ 4.001.401.50 .39 .74 ......... 44 .24 .......... . 

??1907' 2607 .... Pass Creek, Ncb .... Aug. 10,1856 Lt. F. T. Bryan ... 243Skin .. . ........ 1.2515.00 1.752.00• ........................ W. S.Wood. 

?11926 3218 .... Medicine Bow Creek, Aug. 26,1856 .. .... do .......... 307 .. do.... .45 .90,·1.10
1

3.281.20 .. .. .40 . 73 . ............... .... do .... . 
Nebraska. 

?!19-25 ............ .. do ................ do ............. do .......... 309Inalc ... 40 .80il.lOI3.201.19 ..... 37 .70 ................ . .. . do ... .. 

??1924 ........ ...... do .............................. do ............... do .... . 45 .88!1.15
1

3.101.25 ..... 38 .72
1 

.... .. .............. do .... . 
?!1923 ........ Laramie river, Neb .. Aug. 5, 1856 •• ; , .. do .. . ... .... 201 .. do ..... 571.20il.40 ... . .... . .... 45 .80 .... ... .. . ........ do .... . 

1 Measured before skinning. 

ARVICOLA LONGIROSTRIS, Baird. 

SJ!'. Cu.-Size large, (4! inches.) Skull, 1.08 inch. Fur long, .55 of an inch above. Ears rather small, .three-fourths 

the length of hind foot, sparsely coat ed with short hairs. Feet very short ; hinder ones less than three-quarters of an 

inch long. Tail t the body, the vertebrre twice as long as the hind foot. 

Above dull yellowish chestnut, or rufous brown, mixed with black, yet without any distinct rusty. Beneath dirty 

whitish ash. Line separating the colors rather distinct. Feet light brown. Tail nearly uhicolor, paler beneath at .the 
base: 

Skull 1.08 X .61, or as 100 to .55. Muzzle of skull very long. Distance between upper molars and incisors more than 

one-third the whole length of the skull. 

(H·H Q.) This specimen is indicative of a large and stoutly built animal, nearly equal to the 
largest eastern species. The whiskers are not as long as the head, and mostly of a light gray 
color ; a few black ones are interspersed. The hair is rather loose and coarse, with but little 
lustre; this may, however, be owing to immersion in alcohol. The hairs on the back measure 
about .55 of an inch in length and about half as much on the belly. 

The ears are rather small, almost as broad as long, or nearly orbicular, and about three
fourths the length of the hind foot, or longer than the fore foot ; they are thin and coated on 
both sides with rather sparse and short hairs. The antitragus is not large. The feet are quite 
unusually short for members of this group, the hind foot measuring less than 'T5-100ths of an 
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inch. The tail, in the dried specimen, is about two-fifths the length of the body; it is well 
covered with hair and has a scanty pencil at the tip. 

The npper parts in this species are of a dark dull yellowish chestnut, or rufous brown, mixed 
with black; no indication of rusty, however. The under parts are dirty whitish ash. The feet 
are light brown ; the tail brown ; slightly paler at the base beneath. The line of separation 
between the colors of the sides and belly is rather distinct. 

Skull.-The skull belonging to skin 1268 has some striking peculiarities, which distinguish 
it from others with which it has been compared. It measures 1.08 inch by .61 (100:55.) The 
most prominent feature is the length of the skull anterior to the molars. Thus the distance 
from the molars to the base of the incisors (.37) is considerably more than one-third that from 
the incisors to occiput, or even rather more than one-third the length of the entire skull. The 
molars are thus thrown further back than in other species. The line of upper molars measures 
.24 of an inch, or less than one-fourth the length of the skull. 

The posterior upper molar has three exterior salient angles besides the posterior bent crescentic 
lobe, which is without any supplementary loop on its inner side. On the inside there are 
three salient angles, in addition to that of the posterior branch of the loop, or one anterior 
triangle, two exterior, one interior, and a posterior crescent, with two loops, both pointing to 
the inner side of the tooth. The anterior lower molar has one posterior triangle, three internal, 
two external, and an anterior trefoil lobe, the lateral loops of which are somewhat reduced. 

This species differs from .A. townsendii in the smaller size and the proportionally less feet 
and ears, while it approximates to it in color. From .A. edax its color and the smaller feet and 
ears will distinguish it. It is of a darker and more rufous color than .A. edax and montana,(?) 
while its wider head and longer muzzle separate it from the latter, which it otherwise resembles 
in the small feet and ears. The feet are still smaller, however, than in the .A. montana. 

List of specimens. 
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1268 22-20 Q Upper Pit River, Cal. •. Lt.R.S.Williamson Mounted. 4.50 1.50 1.60 ,40 .73 1.08 .61 .45 .26 Dr. Newberry. 

ARVICOLA EDAX, Leconte. 

California Ground ltlouse. 

Jlrvicola edax, LECONTE, Pr. A. N. Sc. Phila. VI, 1853, 405. 
Aun. & BACH. N. Am. Quad. III, 1854, 270; pl. cliv, fig. 2. 

SP. Cu.-Size moderate (head and body four inches;) less than Jl. riparia Ears large, longer than the fore feet; as long 

as hind feet, minus the toes; well furred. · Tail about two-fifths of head and body, little over one and a half times as long as 

hind foot. Hind foot .9 inch; toes long. Color above, pale dull yellowish brown, without any rufous; uniformly sprinkled 

with black. Beneath grayish white. Tail strongly bicolor. Feet grayish white. 

The fur of this species is loose and harsh, not lying compactly, and without gloss. The hairs 
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are rather long, those on the back measuring about four-tenths of an inch, those on the belly 
about half as much. The whiskers are mostly whitish gray, the upper shorter ones are black. 
The ears are large and broad, measuring as much as the hind foot, exclusive of the toes, or .55, 
and exceeding the fore foot. The tail is well covered with short hair, which does not quite 
conceal the scales; it measures about two-fifths the length of the dried skin. 

The fur at base is a dull lead color, not so dark as in many species. The upper parts are a 
dull pale yellowish brown, without any rufous tinge whatever, and only thinly mixed with 
black, distributed uniformly over the upper parts., and not concentrated along the back. The 
sides are rather lighter. Beneath the fur is tipped with dirty grayish white. The feet are 
brownish white; the tail brown above and at the tip, dull white beneath; the line of demarca
tion very well defined. 

The incisors of this species are orange yellow ; the upper ones have an obsolete groove along 
the inner edge of their faces. 

The preceding description is taken from a specimen collected in California, somewhere south 
of San Francisco, by Dr. J. L. Leconte, and is the original of the species as described by Major 
Leconte. 

This species differs from the A. townsendii in its smaller size, grayer color, smaller fore 
feet, &c. 

I am not perfectly sure that it will not be necessary to unite A. montana and edax, although 
the difference in the ears is quite appreciable. The edax seems to be confined to southern 
Califurnia, while montana is more boreal. In alcoholic specimens from San Diego, the tubercles 
of the soles are large; the soles themselves densely hairy from the heel to thf} first tubercle. 

List of specimens. 

'3 Measurements. 
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- ------ ---- --- - ----- - ----
...... . ..... California, s. ofS. Fr. Maj. L econte ..... .. Skin .... ······ ...... ...... 4.00 1.25 1.60 . .50 

2525 ...... Monterey, Val ........ A. S. Taylor ...... .. In ale . . . .52 l.OV 1.30 4.15 1.90 ...... .40 

25241 3215 ........ do .................. . do . ....... .. Skin .... • 58 1.27 1.40 4.52 2.00 .46 

2526 ...... San Diego, Cal. ...... Dr. J . F. Hammond. In ale ... .52 1.10 1.30 4.30 l.8U .45 
2527 3217 ........ do ................... do . ....... .. Skin .. .. .45 .99 1.20 3.40 1.58 .40 

In ale ... .52 1.10 1.40 4.40 1.90 ' .50 ...... ?2528 3216 .. ..... . do ................... do ........ .. 

J. Measured before skinning. 

ARVICOLA CALIFORNICA, Pea 1 e. 

Jb·vicola Californica, PEALE, Mamm. & Birds, U. S. Ex. Ex. 1848, 46. 
L ECONTE , Pr. A. N. Sc. Phila. VI, 1853, 408. 

AuD. & BAcH. N. Am. Q.uad. III, 1854,293. 
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Sr. CH.-About the size of .11. riparia or little less. Fur very long and soft ( .6 of an inch.) Ears moderate, five-eighths the 
length ofhind foot, which is .8; well furred. Fore feet half as long as hinder. Tail twice as long as hind feet, more than one.
third the head and body. 

Above lustrous and distinct light yellowish brown, obscurely mixed with black ; sides paler ; 
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belly grayish white, the colors passing quite insensibly into each other. Tail bicolor, upper 
and lower surfaces not distinctly separated. Skull, 1.14 by .65, or 100: 57. 

This animal in size nearly equals the larger species of the Atlantic States, and is provided 
with soft and unusually long fur, measuring nearly six-tenths of an inch above. The whiskers 
are as long as the head, and grayish white in color. The ears are rather large, and scarcely 
concealed beneath the fur, about five-eighths as long as the hind foot; they are well covered 
with long hairs on both sides, except about the meatus, and have a distinct segmental anti
tragus. The feet are broad and stout, the hinder rather short, the anterior a little more than 
half as long as the postPrior. The thumb of the hand is obsolete, and its place indicated by a 
blunt claw. The tail is moderate, about twice as long as the hind feet, tapering considerably, 
and uniformly coated with appressed hairs to the pencilled tip. 

The prevailing color above is lustrous, light yellowish brown, varied with the black or dark 
rufous brown points of the longer hairs. These do not obscure the ground color much, however, 
leaving the general tint a yellow brown or brownish reddish yellow. The sides are rather 
paler. The under parts are grayish white with a yellow tinge, due, perhaps, to alcohol. The 
feet above are brownish gray; the tail is dark brown above, passing insensibly into a paler 
beneath. The feet and tail have a rufous tinge, in addition to the colors described. 

Skull.-The skull of this species is large and broad ; the width about 57 hundredths of the 
length. The muzzle is long in proportion, and the narrow interorbita.l portion of the frontal 
bone widens out behind at a point about midway between the end of the nose and the occiput} 
instead of being considerably forward of this point, as in A. occidentalis. The anterior extremity 
of the upper molars is distant from the posterior face of the incisors one-third the distance from 
the incisors to the occiput. . 

The posterior upper molar has one anterior triangle, two exterior and one interior, besides 
the posterior bent crescent. This sends out a short lobe outwards near its posterior portion or 
bend, a character rarely observed in American Arvicolae. We have thus, instead of three 
external salient angles with a rounded space behind them, this last mentioned space indented 
by a shallow furrow, so as to produce two short, blunt salient angles, making five external in 
all. The anterior upper molar has one posterior triangle, three interior, two exterior, and an 
anterior tri-lobed trefoil, the lateral e:llterior lobe of which is produced backwards to form nearly 
as decided a salient angle as the three behind it. There are thus four external salient a.ngles 
and five internal, besides the sub-angular anterior loop of the trefoil. 

Measur.ements. 

Inches. 

Head and body (dried)--------.--------------------. 4. 00 

Tail, (vertebrre) •••• -•-. -- •• -- ... ----.------------. l. 50 

Tail, with hairs----------------------------------· 1. 65 

Hind feet, fromheel--------------------------------- . 80 

Longest toe. ___ .---- __ -_---.- -•--. --~-- -----.--.-- • 40 

Fore foot, from wriot------------------------------- . 50 

Ear---------------·--------------···-------·----- .50 
Length of skulL ________ --------------- . --- ..... -- 1. 14 

Width ... ___ ._ .. -.---------- .... ---.-.- .•... --- .. - . 65 
Proportions of skulL_ .100 : . 57 . 

.. . ..;·.-----------------
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The specimen described was collected by Mr. Peale in California, and is the original of the 
species as presented in the Report on the Mammals and Birds gathered by the United States 
Exploring Expedition under Captain Wilkes. 

This species and .A. occidentalis differ in their decided clear and bright rufous tinge from any 
others I have yet seen from the Pacific coast. Indeed, there are none belonging to their division 
&omong .Arvicolae which resemble them among E:astern specimens, except one from Holmes' Hole, 
Massachusetts, already described on page 526. 

From its ally, A. occidentalis, the A. calijornica differs in being larger, with shorter tail and 
feet, and longer ears. The fur is longer. The color above is more yellowish and more inter
rupted by the dark tips of the longer hairs, and the tints of the back, sides, and belly pass much 
more insensibly into each other. Indeed, there is but little difference appreciable between the 
back and sides in this respect. 

ARVICOLA OCCIDENTALIS, Peale. 

Arvicola occidentalis, PEALE, Mamro. and Birds, U. S. Ex. Ex., 1848, 45. 

LECONTE, Pr. A. N. Sc. Phila. VI, 1853, 408. 

Aun. & BACH., N. Am. Quad. III, 1854, 294. 

SP. Cu.-Size rather small. Length 3! inches; tail half this length or more; nearly twice as long as the head. Ears short 
concealed, less than half the hind feet, well furred. Feet large; anterior half the posterior. Hind toes two-fifths the rest of the 
foot. Fur soft, short, .35 of an inch. 

Above, uniform bright rufous, paler on sides, grayish white, tinged with yellow beneath; colors not distinctly separated. No 
appreciable mixture of black hairs above. Skull, 1.12 ~ .62, or as 100 : 55. 

The fur of this species is soft and fine, with considerable lustre; it measuresabout 35 hundredths 
of an inch on. the back and half as much ·beneath. The whiskers are light gray and black, 
shorter than the head. The ears are short and rounded, concealed by the fur which projects an 
eighth of an inch or more beyond them; they are a little less than half the length of the hind 
foot, ooated on both sides with rather short hairs which are more closely implanted than in 
many species; the region around the meatus, however, is bare. The antitragus is moderate. 

The feet are quite large ; the anterior, measured from carpal joints, are about half as long as 
the posterior. There is a short, rather obtuse claw to the thumb. The hind feet are hairy 
beneath from the heel to the tubercles ; the toes are rather short ; the longest scarcely reaching 
fth the length of the tarsus and metatarsus. The tail is large, nearly twice as long as the head ; 
thick and tapering, uniformly coated with hair of equal length to the tipJ which is terminated 
by a pencil. 

The predominant color of this species is a rather bright and uniform rusty along the back 
and cheeks, paler and more yellowish on the sides; grayish white, with a tinge of yellow 
beneath, the line of demarkation not distinctly defined. There are the usual long hairs inter
spersed among the shorter ones on the back; these, however, are tipped with very dark rufous 
instead of black, and to them the darker color of the back is mainly owing. The feet above are 
sparsely covered with rufous hairs; the tail is also rufous ; passing insensibly beneath with a 
slightly paler tint. 
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Me'asurements. 

Inches. 

Head and body, (dried)---------------------------- 3. 50 
Tail vertebrro. -- •••.••••.•••• ---- ___ •• __ • __ • ___ •• 2. 00 

with hairs •• ----- ••• _ •••••.• ___ • __ • _ _ _ _ _ _ _ _ _ 2. 20 

Hind feet, from heeL--------------------·-----·--- . 90 
Longest toe .•••••••••••••.• _______ ._ ••••• __ ._____ • 27 

Fore foot.·----···-·-·---------------··-···------ .45 
Ear............................................. .41 

Skull, length •••••••••••••••••••• _. __ . _ ••• • •••••. 1. 12 

width •••• ·-···----·--······------····-·--- .62 
Proportions of skulL •••• _ •••• 100 to 55. 

Skull.-The skull of this species has rather a short muzzle, and a long cranial portion which 
' ' 

when it is narrowed into the interorbital space, is anterior to the middle point of the skull. 
The distance from the upper molars to the posterior face of the incisors is one-third that from 
the incisors to occiput. The posterior upper molar has a supplementary internal lobe projecting 
from the inner edge of the posterior bent crescent, making :five internal salient angles, and. 
three external, besides the posterior rounded space. The anterior lower molar has one posterior 
triangle, three external and three internal, besides the anterior trefoil, the external lobe of 
which is thus converted into a triangle ; in this trefoil, again, the indentations between the ante~ 
rior loop and the lateral on either side come so close to each other as very nearly to isolate the 
anterior loop from the inner lateral, and add a fourth internal triangle. There are :five well 
developed salient angles internally, and five externally, the :fifth formed by the anterior loop of 
the trefoil, the inner side of which almost produces a sixth internal angle. 

The specimen described above was collected by Mr. Peale on Puget' s Sound, and is the original 
of the species, as established in his report of the Mammals and Birds of the United States 
Exploring Expedition under Captain Wilkes. 

ARVICOLA MODESTA, Baird. 

SP. Cn.-!Size of A. pinetorum, or larger.' Ears moderate, well furred, rather shorter than the large fore feet, (· 35 to . 40). 

Tail vertebrre scarcely longer than the head, (. 9) ; with the ha,irs, one-third the head and body. Fur long, soft, . 4 of an 

inch. 
Above, almost black, hairs with faint yellowish brown tip. Beneath, hoary plumbeous, the line of separation not very 

distinct. Taillike the corresponding regions of the body. Feet dark brown. 
Middle upper molar with five triangles, although the indentations between the two last do not quite meet. 

Although the specimen collected of this Arvicola is not quite grown, the skull shows that it 
would not attain to much greater sizeJ and that it consequently is among the smaller of the 
American species. The whiskers are nearly as long as the head. The ears are entirely con
cealed beneath the fur, although they are quite large, .35 of an inch long, and about as broad, 
with well developed antitragus; they are covered quite densely with long hair on both sides. 
The hind feet are somewhat mutilated, so that it is difficult to determine their exact proportions, 
but they appear short in proportion to the fore feet. These, indeed, seem unusually long, 
measuring .4 of an inch, as far as can be made out; the longest :finger, .22. The estimated 
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length of the hind feet is a little less than . 7 ; the longest toe, .23 ; the tail is about an inch 
long, well covered with hait~'·"' 'The fur is long and loose, the under hair measuring .4 of an 
inch. Much longer hairs are thickly interspersed; some are .55. 

The specimen described appears almost black, its general tint is so dark. The hairs, how
ever, on the back and sides have short tips of grayish brown, barely with a pale fulvous tinge, 
most conspicuous along the side of the head. The under parts are dark lead color, with a hoary 
gray tinge caused by the colored tips being hoary, the general impressing being a plumbeous 
hoary. The line of separation between the colors of the sides and belly is appreciable, but not 
distinct. The tail is dark brown above, plumbeous hoary beneath. The feet are dark brown. 

The posterior upper molar has one anterior triangle, one interior, and two exterior, besides 
an unusually long posterior bent crescent which occupies nearly half the tooth. The posterior 
outer triangle, however, is very small, and rests on the curve of the crescent. The crescent 
sends forth a supplementary lobe from its inner side. There are four salient angles on the 
inside of the tooth, besides the posterior loop of the crescent, which may be called a fifth, and 
three exterior ones, besides the convexity of the crescent. The anterior lower molar has one 
posterior triangle, three exterior, and three interior; the anterior trefoil thus has its external 
loop converted into a closed triangle, the anterior loop and inner lateral one opening broadly into · 
each other . There are five interior salient angles, besides a partial one produced by the bending 
in of the anterior loop. The exterior angles are four, besides the convexity of the anterior 
loop. 

A still younger Arvicola (593) was brought from the same locality, Sawatch Pass, and is 
probably distinct, although too immature to characterize with any safety. The feet and taii 
are shorter in proportion. The ears are similar, and also concealed beneath the skin. The 
upper parts and sides have a clear uniform wash of yellowish rufous, with a slight mixture of 
black, which scarcely obscures the color. The belly is an ashy white, showing the plumbeous 
base of the fur ; The .. feet are brown ; the tail brown above and white beneath. 
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ARVICOLA (CHILOTUS) OREGONI, Bachman. 

" . Arvicolaaregoni, BACIIMAN,J. A. N.Sc. Phila. VIII,I, 1839,60.-IB. inTownsend'sNarrative,1839,315. 

AuD. & BAcn. N. Am. Quad. III, 1853, 232; pl. cxlvii, f. 3. 

SP. Cn.-About the size and shape of Arvicola pinetorum, (3~ inches). Skull . 92. Fur . short, (. 3 of an inch). Head 

short, broad. Ears moderate, barely concealed, quite naked, with a few scattered inconspicuous white hairs. Antitragus 

small. Tail vertebrre not one-third the head and body, longer than the head, one and one-half times the hind feet. Soles 

hairy for posteriort hird, (. 65long). For additional characters see Ohilotus, page 516. 

Above, dark brown, without any rufous tint. · Hairs with obscure tips of yellowish brown. Beneath, lustrous hoary 

plumbeous ash. Tail corresponding in color to the body, but not sharply bicolored. Feet grayish brown. 

This diminutive .Arvicola is about the size of northern specimens of .Arvicola pinetorum. 
The head is short and broad; the whiskers about as long as the head, mixed gray and black. 
The ears are moderate ; barely covered by the fur ; the upper margin in:fle~ed ; the auditory 
aperture is small; the antitragus ~hort a.nd low. The membrane of the ear is rather thick; at 
first sight it appears perfectly naked on both sides, but a close examination reveals a few short 
scattered hairs, except on the upper part of the convexity, where they are long, as on the neck. 
The feet are moderate, the hinder ones proportionally longer than in .A. pinetorum. The sole 
is hairy for rather more than its posterior third. The tail is longer than the head and about 
one and a half times the length of the hind feet ; it tapers gently to the tip. 

The fur is compact, close, and has considerable lustre ; it measures about three-tenths of an 
inch, rather less beneath. The prevailing color above is a dark brown, without any distinct 
rufous or chestnut; the hairs are tipped with yellowish brown, but so much overlaid with black. 
tipped hairs as to produce a fine and equal mixture of the two. The under parts are ashy 
plumbeous. The feet are light grayish brown. The tail is brown above, plumbeous ash 
beneath, the colors passing insensibly into each other. 

Skull.-The skull is short, broad, and depresl'Jed; less so, however, than in .A. pinetorum. 
The interparietal portion is widest at its posterior portion, the lateral extremities being obliquely 
truncate. The nasal bones and nasal branches of the intermaxillary are of equal length, and 
reach back as far as the lachrymal. The distance from the 1l.nterior extremity of the upper 
molars to the posterior base of the incisors is not quite one-third taat from the incisors to the 
occiput. The line of upper molars is contained about four-and-a-half times in the total length· 
of the head. The width of the head is about 58 hundredths the length. 

The middle upper molar has four triangles, the posterior one exterior. The posterior molar 
has one anterior triangle, one internal and two external, besides the posterior loop, which is 
somewhat Y-shaped, if the posterior outer triangle be included in it; the loop has a re-entrant 
angle indented in its inner side. There are three ~alient angles on the exterior of the tooth, 
with a long concave line behind them-three inside, or even four, counting the angle behind the 
indentation of the posterior loop. The first and third upper molars are about equal, the middle 

one a little smaller. 
The anterior upper molar on the left sid-e has one posterior triangle, and three on each side, 

besides an anterior trlilfoilloop, the external lobe of which is obliterated. That of the right 
side is similar, except that there are but two external triangles, the first anterior outer being 
confluent with the anterior loop, and forming the outer lobe of the trefoil wanting in the tooth 
of the opposite side. There are five internal salient angles and four external, besides the anterior 
loop. 

68 L 
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The only American species with which this Arvicola need be compared are those of which A. 
pinetorum is the type. From these, however, it differs not only in its much darker color) but 
by the large, more orbicular and naked ears) smaller fore feet, larger hind feet. The fore claws, 
also, are not longer than the hind. The differences in the skull are considerable. 

A specimen in alcohol, from Steilacoom, received sibce the preceding description was prepared, 
is, in size, much as described. The ears are low, orbicular, the membrane thickened, the mar
gins or concha! portion much inflected or incurved, like a halfopen apple blossom, the concha 
being inflected all round. The antitragus is well developed, but rather low. The surfaces of 
the ear appear perfectly naked, with, however, a ciliation of long hairs towards the roots of the 
concha, on the dorsal surface. A close examination of the auricle in the dried specimen shows 
a few scattered, very shart, white hairs. 

The structure of the ear, though in many respects similar to that of A. pinetorum, is yet 
essentially different. Thus the upper and lower roots of the margin of the ear meet anteriorly 
eo as to form even a. low rim to the meatus anteriorly, completely enclosing the aperture; the 
edge of the concha is inflected ; the region inside the auricle, around the meatus, naked, and the 
antitragus so much developed as to be capable of completely ·closing the meatus. In A. pine
torum the roots of ~he upper and lower margins of the ear are widely separated, by a space of a 
quarter of an inch, the space between these roots and anterior to the meatus perfectly plane; 
the edges of the concha, or of the auricle, not inflected at all; the inner space around the meatus 
partly hairy; the antitragus very slightly developed, not valvular, nor capable of closing the 
meatus at all. 

The eyes are very small ; about as in A. pinet01·um. The feet, also, resemble that species ; 
the sole is hairy from the heel to the :first toe. 

An alcoholic specimen from Tomales Bay agrees with this in nearly all respects, except that 
the ear is smaller, and, though nearly naked, has a few long hairs on the inside of the ear, just 
within the concha. 

I cannot make out the character of the tubercles on the soles of the Steilacoom specimen; in 
that from Tomales Bay there are but :five, as in A. pinetorum; a sixth may be pr.esent, but it is 
v~ry rudimentary. 
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Shoalwat.- Bay, W. T ... Aug. 1855 Dr. J. G. Cooper •.••• Skin ••••.. •• •••••••••• 3.50 1.10 1.25 .38 .65 .92 .51 .28 
Steilacoom, W. T........ 1855 Dr. e:. Buckley . .. ... In ale •.. . 43 .75 1.00 3.23 1.20 •••• , • . 40 1.61 .......... .. 
Tomales Bay, Cal........ 1855 E. Samuels ............. do ..... 40 .80 1.05 2.88 1.08 ....... 35 .56 .......... .. 

• Length of body before skinning, 3.60; of tail, 1.13. 
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ARVICOLA (PEDOMYS) AUSTERA, L e co n t e. 

Prairie Meadow-Mouse. 

A.rvicola austerus, LECONTE, Pr. A. N. Sc. Phila. VI, 1853, 405. (Wiscomoin.) 
Aun. & B.l.cH. N. Am. Quad. III, 1854, 289. (From Leconte.) 
KENNICOTT, in Agric. Rep. U. S. Patent Offj.ce for 1856, (1857,) 97, pl. xii. 

539 

&>. CR.-Size of A. ripari.us (4l inches.) Skulll.10 inch. Winter fur long (half an inc.h.) Ears short, concealed, more 
than half the length of hind foot; thinly coated with long hair. Fore feet long and broad, more than half as long as hinder, 
which measure .8 of an inch. Half of sole hairy. Toes short. Tail short, scarcely longer than head, less than one-third the 
head and body ; the vertebrae 1~ times the hind foot. 

Above, pale cinnamon rufous, :variegated with black, paler on the sides. Bentlath, pure pale cinnamon, brighter than 
above; the colors of the back, sides, and belly melting insensibly in each other. Tail shll.rply bicolor, like the correspond
ing regions of body; darkest at tip. Basal plumbeous of the fur becoming d~rl.;:er towards the extremity. 

Skull r!Lther broad. Length to width as 100 to 56. Line of molars about one-fourth as long as the head. 

This species is of rather large size1 and very stout in proportion to its length. The fur is 
only moderately soft, and thickly interspersed with long bristly hairs projecting considerably 
beyond the rest and overlaying them. The winter fur measures about half an inch above, half 
as much below, the summer fur about .35. 

The muzzle is short and broad, the whiskers shorter than the head; brown and plumbeous. 
The ears are short and broad, completely concealed under the fur ; more than half the length 
of the hind foot; they are thinly covered with long hair on both si.des except around the meatus; 
the antitragus is very large, semicircular, and apparently capabl.e of closing the meactus 
entirely. 

The hind feet are rather small in proportion to the anterior, which are broad and quite 
fossorial. There is a short blunt claw attached to the obsolete thumb; the third finger is longest; 
the fourth a little shorter, the second claw extends to or a little -beyond the base of the third; 
the tip of the fifth barely reaches the base of the fourth claw. The hind foot is apparently 
covered with hair for the posterior half of its lower surface, although a careful examination 
shows that the median line of this hairiness anteriorly is bare and overlapped by the lateral 
hairs. The toe5 are rather short ; the first shortest, its claw scarcely reaching to the fi~sure 
between the second and third; the third is longest, the fourth barely shorter; the second still 
shorter ; the base of the fifth claw is opposite the fissure between the third and fourth. The 
claws are rather long, and considerably curved. 

The tail is short, the vertebrae ~carcely longer than the head, in some specimens even shol'ter, 
it is well coveroo with appressed stiff hairs about equal in length, and there is a scanty pencil 
at the tip.1 

The upper fur is dark lead color, becoming a little darker just before the grayish pale cinnamon 
tips. There are many long black hairs equally interspersed whicli relieve the cinnamon, and 

1 The following account of the head and feet, taken from an alcoholic epecimen, will serw ttl give a more accurate 
idea of the portions of the body than what I have derived from the examination of skins merely. 

The head of this species is short and broad, as in the Arvicolae generally ; the eyes rather large for the genus ; the 
muzzle hairy except on the septum. '!'he upper lip is emarginate, but not actually cleft beyond the base of the incisors. 
'l'he ear is quite large ; the membrane thickened; the an~erior edge apparently not inflected; the antitragus much developed 
into a semicircular valve capable of closing the meatus. The inferior edge of the ear, near its lower root, or what, perhaps, 
corresponds to the antitragus better than the v:tlve, just referred to, is dilated more than in other forms of Arvicola, so as to 
render the auricle considerably broader than high, 

The palms are rather weak, the soles naked, with five tubercles. The hind feet are short, stout, and with but five 
tubercles, the posterior one on the outer edge of the sole being obsolete, or wanting entirely. The ~ole is densely hairy 
from the heel to the first tubercles. 
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in some specimens they predominate along the back. The sides are rather paler. The belly 
is a pale cinnamon, brighter than that of the upper parts ; the colors of the sides and belly 
melt quite insensibly into each other, The basal lead color of the under fur is generally seen 
to a greater or less extent. The feet and upper part of the tail are colored somewhat like the 
back, or cinnamon brown lined equally with black, the tail darkest, sometimes nearly uniform 
blackish brown, especially towards the tip; the under part of the taillike the belly. 

There does not appear to be much variation in the colors of this species, except that in a 
midsummer specimen the colors are a little brighter and darker cinnamon. Winter specimens 
are paler. A skin from St. Louis has the longest fur of all the skins in the collection, and has 
the cinnamon color of the belly very distinct. 

1469. 1 No. 740.1 No. 987? No. 266.~ 

Inches. Inches. Inches. Inches. 

Head and body ..•••••••• 4 4.50 4.60 4.25 

Tail, vertebrre .•••• • ••••• 1.20 broken. 1.00 1.30 

hairs .•••••••••.••. 1.35 ............ 1.20 1.50 

Hind foot. .••••••••••••. .80 .80 .80 .80 

longest toe .•.••••. .20 .22 .28 . ........... 
Fore foot. ..••••••••••••. .45 • 43 .43 . ........... 

longest toe •••••••• .25 • 22 ············ ............ 
Ear •••••••••••••••••••. .35 .45 .42 ............ 

1 From West ·Northfield s From Racine. 

1999. The skull of this species is of average breadth among Arvicolae, its dimensions being 
(in N o.1999) 1.10 inch by 63, or as 100 : 57. The cerebral portion is rather short, the narrow
ing of the interorbital space commencing about the middle of the axial line of the skull, . or even 
a little behind it. The nasal branches of the intermaxillary extend further back on the fore
head than the nasal bone, and in some cases pass the line of the htchrymals. The line of 
molars is short in the upper jaw, less than one-fourth the length of the skull. The distance 
from the upper molars to the posterior face of the incisors is about one-third that from the 
incisors to the occiput, or a little more in some specimens. 

The posterior upper molar is about equal to the middle one, and shorter than the anterior; 
it is composed of one ·anterior triangle, one exterior, one interior, and one posterior loop or . 
hook. This loop is somewhat .V-shaped, connected with tla.e pedicel of the interior triangles by 
its outer leg; it is rather acut~ behind, and both legs are slightly concave both on the inner face 
of the tooth, and the outer. There are thus but three salient angles on either side, including 
the posterior loop. 

The anterior lower molar is less than half as long as the other two. It presents five internal 
salient angles and four external, besides the anterior loop which is angular on the side and may 
be considered as forming an additional angle, especially externally. There are, however, of com
pletely closed triangles, one posterior, two internal and one external; the anterior lobe has two 
salient angles on either side, and an anterior sub-angular loop, the dentine in all broadly 
communicating. 
· In one specimen, 1997, the skull of which is larger than others, the teeth are wider; the first 
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anterior pair of re-entrant angles in the anterior lower molar come so close together as to cut off 
the isthmus of dentine ; the result of this is to divide the anterior indented lobe into two spaces, 
an anterior sub-quadrangular and a posterior sub-triangular, and extending across the tooth. 
This can scarcely be considered an exception to the characteristics given above, however. 

This, the most common arvicola about West Northfield, varies a good deal in its characters, 
being sometimes almost black above ; sometimes the dull faded cinnamon of the belly is 
brighter, sometimes paler; occasionally almost absent, leaving the basal plumbeous color most 
distinct. 

The description I have given of the species differs somewhat from that of Major Leconte ; but 
his original (belonging to the collection of the Smithsonian Institution) is one of the few in 
which the cinnamon tips of the hairs are inappreciable. There can be no question of their 
being the same. 
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------1---------------1----1-------- ------------
266 1999 ... • Racine, Wio ........... Dr. P.R. Hoy ......... Skin ..................................................... 1.12 .62 

2928 .. .. .. (J ...... do .. • . .. .. .. .... • A. C. Barry ............ In alcohol.. .49 .Ul 1.19 3. 75 

2897 .................. do ............... Dr. P.R. Hoy ............ do .. .... ,45 ................. . 

2923 

2925 

2931 

2932 

2933 
2936 

2893 

(J West Northfield, Ill .... R. Kennicott ............. do .... • • .41 .88 1.10 3. 75 

r3 ...... do ..................... do .................. do...... .42 .88 1.05 3.25 

Q ...... do ..................... do .................. do...... .50 .99 1.26 4.18 
r3 ...... do ..................... do .................. do ..... • .48 .98 1.30 4.00 

r3 ...... do ..................... do .................. do...... .45 .93 1.19 3.40 

Q ...... do.' .................... do ................ do ....... 50 .98 1.26 3.70 
...... ...... St. Loms .............. Dr. Engelmann ........... do...... .47 .85 1.10 3.35 

572 1647 ;,,,, ....... do .................... do ............... Skin ........................ 4.00 

1.25 l.44 
1.17 1.42 

1.11 1.31 
1.04 1.14 
1.27 1.53 
1.28 1.61 
1.21 1.48 
1.17 1.40 

1.00 1.13 

1.20 1.40 

,38 ...... ...... . ..... 
.37 .73 ...... ...... 
,38 .72 ...... ...... 
,37 .72 ...... ····· 
.40 .81 ...... ...... 
,38 .71 ...... ...... 
.40 .75 ....... ······ 
.35 .70 ...... ...... 
32 .72 ...... ...... 

.30 .80 1.06 .61 
453 1587 ...... Calcasieu,La .......... G. Wurdemann .......... do ...................................................... 1.10 ... .. 

A.RVICOLA (PEDOMYS) CINNAMONEA, Baird. 

iilP. CH.-Size of .fl. austerus, 4.50 inches. Skull 1.12. Head narrow. Fur coarse, .4 of an inch above. Ears small; well 

furred ; half as long as the hind feet. Feet rather large; hinder ones hairy beneath for half their leng-th. Tail vertebrre one

third th& head and body ; not twice as long as hind feet. 
Above and on the sides, yellowish brown, mixed finely with black, but not obscured by it ; lesi black on the sides. A wash of 

dark rufous along the back. Belly pale cinnamon. No distinct line of demarcation between the colors. Fur above darker 

plumbeous, just before the brown tips. Tail strongly bicolor, colored like the corresponding regions of the body; darkest at 

the tip. 
Skull very narrow. Length to width as 100 to 50. Muzzle very long. Line of molars scarc&ly one-fifth as long as the head. 

This species is of rather large eize, and stout in proportion. The fur is rather coarse and 
stiff, especially the longer bristly hairs ; it measures about four-tenths of an inch above. The 
ears are small, longer than broad ( .4 inch) ; rather thickly covered with long hairs on both 
sides so as to hide the margin ; the antitragus is of considerable development. The feet are 
large a.nd stout; the thumb of the fore foot rudimenta1:y or obsolete, enveloped or encircled in 
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its upper half by a broad, blunt nail. The first toe of the hind foot is short; its insertion far 
back and falling opposite to the middle of the foot, or even posterior to this point. The under 
half of th(sole':is hairy from the heel. The tail is rather long for species of this group ; ex
clusive of the hairy tip, it is about one-third the length of the head and body; well covered 
with hairs to the tip. 

The upper fur is plumbeous from the base to near the tip, where the color deepens in intensity, 
and is succeeded abruptly by a yellowish brown tip. Interspersed are numerous hairs entirely 
bl(lck, which mix with the yellowish brown without obscuring or overshadowing it. This con
dition prevails on the upper parts and sides generally ; the side of the body being only a little 
less mixed with black. There is also a faint wash of darker rufous brown along the middle of 
the ba.ck. Beneath, the lead colored fur is tipped with pale rufous or cinnamon. The feet and 
tail above are brown, finely lined or streaked with pale rufous or cinnamon in less quantity 
than the brown. The tip of the tail is brown; its under parts like the belly. The sides of 
the muzzle and the tip of the chin are dark brown, but the bend of the lips is whitish. 

The skull is remarkable for its elongation, especially of thE) nasal portion. It is just twice 
as long as broad, measuring 1.12 by 56, or as 100 to 50. The na11al branches of the intermax
illary extend backward beyond the lachrymals, and exceed the truncated extremity of the nasal 
bones by one-tenth of an inch. The distance from the anterior extremity of the line of upper 
molars to the posterior base of incisors is more than one-third the distance from the incisors to 
the Qcciput (.3'7 to 1.05). The line of upper molars is short, (.2'7,) or about 24 hundredths 
the total length. The nasal bones measure .33 of an inch, or .29} of the total length. 

The posterior upper molar has three salient angles on both the exterior and interior sides; 
the posterior outer, however, is quite small, and even almost obsolete. The indentations of 
enamel are such as not to cut off any lateral triangles, there being one anterior and one middle 
one going entirely across the tooth, instead of an anterior and an exterior and interior. There 
is also the usual posterior loop. The anterior lower molar has one posterior clOiied triangle, 
two interior, one exterior, and an~anterior lobe with an indentation in each side, making fiye 
internal salient angles, four external ones, and an anterior loop. 

Judging from the skin alone, it would be rather hazardous to establish this Arvicola as dis
tinct from A. austera, the external differences being but slight. The skull, however, has 
several peculiarities which I have not observ~d in a considerable number of specimens; none of 
those in the collection from Wisconsin, Illin~is, Missouri, or Louisiana, sharing them in any 
way, although varying considerably among themselves. The rudimentary thumb nail is armed 
with a nail rather larger than usual, being, in fact, like one of the other claws, with the point 

~- worn off bluntly, and not continuous beneath nor enveloping the phalanx below. The tail is 
longer than in the others; with the hairs, measuring over 1! inch, or one-third the length of the 
head and body; it is thinner than in all the allied species. The ears are smaller. The cin
namon of the under parts is rather deeper, as is the brown about the muzzle. 

The points in which the skull of this specimen differs from those of A. austera are the nar
rowness compared with the length (one-half); the elongation of the nasal bones, and of the 
muzzle generally ; the shortness of the lines of molars ; ~he absence of any lateral triangles in 
the posterior upper molar, &c. 
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List of specimens. 

Measurements. 

Locality. 1:1 ~ -~ ~ ¢l :a Whence and how ob- Nature of "' f "" '3 . s- .... ._ .s ~ ~ Remarks • 
tained. specimen. " ~ 

0 0 ,£ ~ " "" "" "' " 0 = 
._ .... .... .... .... = 0 0 0 s s " " 0 0 

s s -5 .;: .;: "' ~ 1ll :ll "" "' '"' :;; =a " " " 0 0 " " " " z ~ E-< ~ E-< "" "" "" 
::Q 

--1---1--------j·------·1----1-- ----------------1----
591' 1714 Pembina, Minn ......... C. Cavileer ............ Skin ...... 1.25 4.50 1.42 1.66 ............ 1.13 .57 ...... Fresh .... .. 

...... 4.20 1.30 1.50 .40 .79 ...... ...... ,40 Skin ..... .. 

1 Measured before skinning. 

ARVICOLA _(PEDOMYS) HAYDENII, Baird. 

· SP. Cn.-Larger than .A. austera. Length, 4z inches. Tail vertebrre one third this length; not quite twico the hind 

feet. Fur coarse, half an inch long above. Ears short, half as long as hind foot ; sparsely furred with longish hairs 
Feet broad; sole hairy for half its length. 

Above, yellowish brown, uniformly mixed with black; the whole with a gray tint. Sides grayer and with less black. 

Beneath, grayii;h white without any c.innamon. Line separating the sides and belly distinct ; cheeks light colored. Tail 

sharply bicolor; colored in correspondence with the body. Plumbeous of fur deepening just before the brown tip. Skull 
1.14 by .65, or as 100 to 57. 

This species is amongst the largest of those occurring within the limits of the United States. 
The head is broad and rather obtuse. The whiskers are shorter than the head, black and gray. 
The ears are short, almost broader than long, rather sparsely covered with long hairs on both 
sides, except around the meatus; the antitragus large and semi-<!ir<~ular. The feet are stout, 
rather large; the nail-like claw of the rudimentary thumb well developed. The sole is hairy 
beneath for half its length from the heel; the insertion of the fir.st toe is opposite the centre of 
the foot. The tail is short, about one-third as long as the head and body, tapering to a slight 
pencil at tip, and coated with stiff hairs throughout. 

The hair is quite coarse and bristly, especially about the head; on the back it mea~ures about 
half an inch ; half as much on the under surface. 

The fur is plumbeous from the base to near the tip, where there is a penultimate deepening 
in color, succeeded by a tip of yellowish brown. This being relieve!l by black tipped hairs 
gives a uniformly mixed color above, the prevailing tint of which is a grayish yellowish brown. 
The sides are grayer and less mixed with black. The under fur is broadly tipped with grayish 
yellow white, having a tinge of pale yellowish :rusty across the belly. There is, however, no 
trace of cinnamon. The feet are pale rusty yellowish white above, with a few black hairs; the 
tail above is brown ; beneath, like the belly, with a very distinct separation! 

The skull resembles more 4rvicola austera in shape than .A. cinnamonea, although the con
traction of the interorbital portion does not extend so far back, falling anterior to the central 
point of the skull. The distance from the anterior extremity of the upper molars to the pos
terior base of the upper incisors is one-third that from the incisors to the occiput. The line of 
upper molars m€asures .25 of an inch, or .22 of the total length. . The posterior upper molar 
ha,s an anterior triangle, ne:x:t one exterior, next one interior, and behind these a broad V-shaped 
loop, with concave exteriors. The lower jaw is very massive; the anterior molar with one 
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posterior triangle, two internal, one external, and an anterior lobe indented on each side eo 
deeply that the enamel nearly meets ; there is also a shallow indentation anterior to these on 
each side. There are thus five dist¥1ct salient internal angles, four external, and a slight addi
tional one on each side of the loop anterior to the others. 

This species is rather larger than the Arvicola austera. It differs from it also in the more 
bristly character of the hair. The ears are shorter and broader. The colors differ considerably 
in a prevailing grayer tint above. The cheeks are much lighter, as is also the side of the 
muzzle. The under parts are whiter, the light tips being longer; they are without the 
cinnamon tinge of the other species. The feet are whiter. 

In some respects this lipecies seems to approach the A. drummondii. The latter, however, is 
said to have the tail shorter, (one inch,) and the prevailing color above, a brownish gray tinged 
with red. In the A. haydeni, how-ever, the tail is 1! inch long, and the prevailing color grayish 
yellow brown, without any tinge of red or chestnut whatever. 

List of specimens . 

.... 
0 Measurements. 
~ 

t: ~ 
~ ~ t 

When col- Whence and bow Nature of -~ .....: 'Q ~ ~ .S .g -· ~ Collected by-
lected. obtained. specimen. g '.§ -g ~ ..r ~ :g ~ g 

s s g g ~ ~ ~ ~ m 
11) <1,)- -"C-- ( .... brl 

"" Z E-< E-< III rn rn 1"1 ~ 

"' ..: = " " .c " s .. = Locality • 
" . 5~ .; 
" """" .. 
" " " " 0 "" .. 

~ " 0 

" ... ~ 
«i ... 

C5 " 0 rJ1 
! ~ ~ ~ ·= ~ ~ I ~ § 

----,--1-------1--- ....::_------1----1----------------0 

1854. .... .. Col. A. Vaughan... Skin ...... 1.25 4.50 1.50 1.60 .... 1.14 .65.... .. .. Dr. F. V. Hayden • 

• .... .. .... .... ........ .. .. .. .. .. .. ... . .... .... 4.251.401.55 .81 ........ 1 .40 .35 ................. .. 

' The fir.t line gives the measurements taken before skinning; the second, those of the dried skin. 

ARVICOLA (PITYMYS) PINETORUM, Leconte. 

Psammmnys pinetorum, LEcONTE, Annals N. Y. Lyceum, III, r, 1829, 132 ; pl. ii. 

Pitymys pinetorum, McMUR'l'Rilll, Cuvier, R. A. Amer. ed. Appendix, I, 1831, 434. 

Pinemys pinetorum, LESSON, Nouv. 'l'abl. R. A. 1842, 12. 
Arvicola pinetorum, Aun. & BAcH. N. Am. Quad. II, 1851, 216; pl. lxxx. 

LEcoNTE; Pr. A. N. Sc. Phila. VI, 1853, 409. 

Arvicola scalcpsoid~, Auu. & BACH. J. A. N. Sc. Phila. VIII, n, 1842, 299. (Long Island.) 

WAGNER, Wiegmann's Archiv, 1843, n, 53. 

? LEcoNTE, Pr. A. N. Sc. Phila. VI, Oct. 1853, 409. 

? Arvicola apella, LECONTE, Pr. A. N. Sc. Phila. VI, 1856, 405. 

SP. CR.-Length, 3~ inches. Body elongated; head .obtuse, short. Ears concealed, rounded, lees than half the hind 

foot, covered with short; close hairs. Antitragus nearly obsolete. Tail shorter than the head. Fore feet large, three-fourths 

as long as the hinder, shrew-like ; fore claws longest . Hind feet six-tenths of an inch long. 

Fur short, close, lustrous, about one-fourth of an inch long. Above, dark, clear, ch.estnut brown; paler on the sides; 

beneath, hoary plumbeous. Feet light brown. Tail pale rufous beneath. 

Skull, . 95 by • 58, or as 100 to 61. Muzzle rather short; its projfictio• beyo11d the root · of the zygoma less than the 

length of the line of upper molars. 

Body cylindrical, narrow, and elongated. Head short and blunt. Whiskers shorter than 
the head; mixed black and gray. Eyes very small. Ears short, nearly orbicular, but broader 
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than long ; less than half the length of the hind foot; covered with short close hairs ; entirely 
Qoncealed under the fur. Antitragus nearly obsolete. Hind feet very small, and fore feet very 
large, the latter with its claws, nearly as long as tb.e former without them. Middle fore claws 
longer than hind ones; rudimentary thumb enveloped by a rather large blunt nail-like claw. 
Third finger longest; fourth and second successively shorter ; claw of fifth reaching to the base 
of the fourth claw. Hands broader than the feet. Hind feet very short, about two-thirds the 
length of the tail vertebrre ; the soles hairy for about the posterior third from heel, the hairs 
not reaching to the tubercles. The tail is very short ; the vertebrre not so long as the head, 
tapering very slightly to near the tip; the hairs short, appressed, and with a short close pencil at 
the tip. 

The fur above is very short, soft, and compact, scarcely over a quarter of an inch long ; little 
shorter beneath; there are no longer bristly hairs projecting beyond the fur. In the smothness 
and lustre of the fur, the cylindrical and elongated body, the short tail, and large and broad 
palms, there is a close resemblance to the larger American shrews. 

The color of this species appears to present some variations with season. The upper parts 
and sides are a rich and rather dark chestnut brown, minutely and almost inappreciably lined 
with black. This last,shade is imparted not only by interspersed hairs entirely black, but by 
black extremities to most of the chestnut tipped hairs. The sides are rather lighter chestnut. 
The under parts are dark plumbeous, with a wash of hoary whitish gray, and J.n some specimens 
a faint trace of pale rufous. The lead color is that of the base of the fur, and shows most con~ 
spicuously on the chin and throat, where the hair is very thin. The feet are light brown ; the 
tail dusky at the tip; mixed brownand grayish above, and pale rufous below. 

Specimens are sometimes so dark above as scarcely to convey the impression of a rufous or 
chestnut tinge to the fur. 

The following table of measurements may serve to illustrate the difference between specimens 
before being skinned and after. 

Measurements. 

879. 879. 882. 882. 1224. 1224. 1229. 1229. 

---11---11---1---1---· ---11---1·---

Fresh. Dry. 

IIead ---------------------------------- 1. 00 

IIead and body------------------------- 3. 00 

Tail, vertebrre -------------------------- 1. 00 
with hairs ____________ .• _. ___ .• _. _. 1. 12 

IIind foot ...• ___ •.. ___ ..• __ ... ----.- •. -- --------

longest claw ... _ .. ___ .... -.- .. ---.-. --------

Fore foot ••.•. __ -------- •.. _-------- ..... --------
longest claw •... ____ ._ .. _. ___ •.. -- ... -------

Ear·-----------------------------------------·· 

Length of skull ___ .••••••••• _.---------- --------
Width of skulL _________________________ --------

Proportions as 100 to-------------------·----···-

69 L 

3.00 

. 85 

1. 00 

. 65 

.10 

• 45 

.11 
• 22 

• 95 

. 58 

61 

Fresh. Dry. Fresh. Dry. Fresh. Dry. 

1. 18 

3.50 

• 50 

. 67 

--------I 
1. 10 

3.70 

• 80 

1. 00 

3.00 

. 60 

.70 

. 60 

.11 

. 40 

.13 

. 25 

1. 00 

• 58 

3. 40 3. 10 

. 70 .. 90 

1---~~~-- : :~ ~--~~~~--
:-------- .10 
~-------- .43 

[~~~~~~ : ~: 
1---------------- --------
1-------- . 60 -------· 

58 r·------ _______________ _ 

3.50 

.78 

,92 

• 60 

. 10 

.45 

.13 

.25 

• 94 

.55 

59 
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· In the alcoholic specimen the body is elongated and cylindrical; the fur short, close, and 
compact; the muzzle very blunt and rounded; the eyes very small, rather nearer the muzzle 
than the ear ; the upper lip emarginate, but scarcely fissured or even furrowed beyond the 
emargination. The ears are very small, not as long as the adjacent fur; the concha . slightly 
inflexed above; the two roots of the margin separated by a plane interval.. The antitragus 
moderate, appearing scarcely sufficient to close the meatus; the surfaces of the ear apparently 
naked, with only a small fringe of long hairs on the concavity, near the superior margin. The 
legs are very ehort and weak. The fore feet very large, compared with the hinder, or rather 
longer than from heel to base of toes. Fore claws longest; thumb with a distinct, though 
short and obtuse-pointed claw; palms with five tubercles. Soles with only five tubercles; one 
at the bases of the third and fourth toes ; one each at the bases of the second and :fifth, and a 
fifth near the inner edge of the sole, as far behind that of the first toe as this is from the tubercle 
of the fifth; its anterior edge is about midway between the heel and the end of the balls of 
the toes. These tubercles are all large and conical, or pyramidal, and nearly of equal size. 
There is no trace of the sixth, usually seen near the exterior of the sole. The sole is hairy 
as far as the anterior edge of the posterior tubercle, though the hairs do not coine up very close 
around it. The tail is very short, scarcely twice as long as the hind feet, which reach as far as 
its middle; it is well covered with hairs. 

In a suckling female but two pairs of teats (inguinal) could be detected. 
The skull of this species (1933) is very short and broad; the proportions of breadth to length 

being .60 to .97 of an inch, or as 64 to 100. The upper surface is considerably convex in every 
direction. The muzzle is short, the projection anterior to the base of the zygoma being .24, or 
about one-fourth the total length. The nasal bones are subtruncate behind, and extend back a 
little beyond the anterior of the external outline of the zygomatic arch ; the nasal branches of 
the intermaxillary pass about a twentieth of an inch beyond or into the interorbital region. 
The interorbital portion of the forehead is rather broad, as wide as the widest part of the 
muzzle; about .19 the axial length. The cranium narrows suddenly to form the posterior 
portion of the orbit proper, the outline passing directly to the narrowest part of the interorbital 
portion perpendicular to the axis of the head, which is intersected a very little anterior to it 
middle points. The distance between the vertices of the angles of the cranium is .35 of an inch, 
or rather inore than half the diameter of the head. The interparietal bone is subtriangular, 
obtuse angled anteriorly, slightly and irregularly convex posteriorly; the lateral extremities 
acute angled, sometimes blunt or rounded, scarcely truncate, nor with a projecting point from 
a posterior corner, as in A. riparia. The occipital foremen is nearly round, a little wider than 
high. 

The lower jaw is short and stout, the coronoid process long and curved, rising a little higher 
than the condyle ; the condyloid process rather deep. 

The incisors are rather narrow. The upper are deeper antero-posteriorly than wide; their 
anterior surfaces nearly plane or rounding off very slightly; the width of the cutting edge 
about equal to the length of the anterior upper molar ( .09 inch.) The distance from the pos
terior base of the incisors to the anterior extremity of the molars is one-third that of the occi
put. The line of the molars is one-fourth the length of the skull (.24 of an inch.) The bony 
palate posteriorly has a fossa on either side against the inside of the posterior molar. 

The anterior molar is composed of one anterior, two exterior, and two interior closed· tri
angles; the first or anterior lateral triangle is interior, the last exterior. The second molar 
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has one anterior, one interior, and two exterior angles, the :first and last lateral being both 
exterior, or the reverse of the :first molar. The posterior upper molar has hardly any lateral 
triangles, the indentations of opposite sides being opposite and meeting, instead of alternating. 
There are, then, an anterior and a middle transverse triangle, with a posterior V-shaped loop, 
the outer leg of which connects with the adjacent inner salient angle. This V is usually 
slightly concave on either side, so as to make a Y. There are thus three inner salient angles, 
and two external, besides the V; the upper part of the external leg of this may sometime~:~ carry 
a small additional external salient angle. 

In the lower jaw the anterior molar is about as long as the two succeeding; the middle 
longer than the last, which is narrower than the prececling. The anterior molar has one 
posterior triangle, one external, and two internal ; the anterior lobe has a deep re-entrant acute 
angle on either side, cutting off salient angles, and the sides of the anterior terminal loop are 
slightly indented, so as to be concave. There are thus an anterior loop, :five salient angles on 
the inside, and four on the outside. The dentine of the two anterior on either side communicates 
with that of the loop. 

The middle lower molar has an anterior and a posterior triangle, and a lateral on either side, 
making four. The posterior has the two lateral thrown into one transverse, making three 
transverse t riangles. 

With a limited number of specimens before me, when I :first took up the examination of this 
species, I felt constrained to establish several species on what I considered good characters. A 
revision of the subject, however, with much more material at my command, has shown so many 
connecting links between the species, as established, that I can scarcely ~o less than throw them 
all into one. The size of the ear and of the body varies in different specimens from the same 
locality. The colors vary from rather bright chestnut to a darker tint, almost brown. This 
seems to be more usually the case with specimens from Illinois, although some are very similar 
to South Carolina skins. As a general rule, specimens from the low lands of the southern coast 
are smaller than those in the mountains or to the north. A specimen in alcohol, from Long 
Island, (Sag Harbor,) the locality of the original Arvicola scalopsoides , of Audubon and Bachman, 
exhibits no difference of apparent importance. 

In one skin from Society Hill, the middle of the back is of a dark rufous brown; the 
sides bright yellowish chestnut as a broad stripe sharpiy defined against the color of the back; 
the belly is hoary whitish ash. The tail is bicolor. The contrast of color between the. back. 
and sides~ I have observed in no other specimen. 

It is quite possible that there may be more than one species included in the specimens enumerated, 
and it is more than likely that those from Illinois may eventually prove distinct .1 Their most 
striking characters are the longer and looser fur, and its darker or more purplish color and gloss. 
I find no permanent characters, however, by which to separate the Long Island scalopsoides 

from the southern pinetorum. 

1 Should this Illinois species really be distinct, it may very appropriately be called Arvicola kennicottii. It cannot, with 
propriety, bear the name of scalopsoides. 
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Locality. 

List of specimens. 

Whence and how 
obtained . ~ 

" E 
:l5 
0 z 

Measurements. 

--1---------1------- ------------------· - -------
Columbus, Ga......... . Dr. Gesner ......... In alco . . . 
...... do ...................... do ............... do .... .. 

.45 

.47 

Prairie Mer Rouge, La,. James Fairie ...... Skin ..... ..... . 

...... do ...................... do ............ .. do .. ........ .. 

.90 1.16 3."90 

.92 1.19 3.60 

.so 

. 78 .93 

.40 

.46 

.62 

.62 
2837 

2841 

248 

249 

596 1719 .... .. Georgia ........ ... ...... J. J . Audubon ....... do ..... . ...................... .. 

1364 ...... ...... South Carolina? ........ W. Cooper ......... . do ...................... .. 
2876 ............ Society Hill, S.C ....... M.A. Curtis ......... do ............................ .. 

674 1846 

879 1930 

882' 1933 

2842 

2843 

2844 
1224 

1229 

Raleigh, N.C ................ do .............. do ........... . ............................ .. 

Q Tarboro', N.C ......... J. L. Bridger ......... do .................. 1.00 3.00 1.00 1.07 .... .. 

(J .•.•.. rlo ...................... do .............. do .................. 1.17 3.50 .50 .66 .40 

Clover Green, Va ....... A. W.Massey ...... In alco ................................ . 

Clark county, Va. •••• Dr. Kennerly ........ do.. .... .42 • • .. .. • . .. •• .... .64 .35 

...... do ................ .. .... do .............. do...... .43 .83 .••••• .••••• .70 .88 .40 

...... do .......... . ........... do .............. do... ... .48 .95 1.19 3.60 .74 .89 .40 

...... do ..... ............ ... .. do ......... ... Skin ... .. .... .. 

.... .. ...... do ...................... do .............. do ...... .......... .. 

.61 .12 .10 .20 

.63 

.64 

.66 

1441 2294 Q Bladensburg, Md ....... B. 0. Lowndes ..... do., .. .. ............ 1.17 4.17 .R3 .93 .45 .69' .14 .10 .28 

2919 

2845 

2846 

2847 

2848 

2836 

978 

2834 

2835 

2838 

2839 

2840 
2920 

294 

743 

2880 

0 

0 

...... ..... . 
(J 

..... do ...................... do ............ In alco ......................... .. 

Carlisle, Penn .......... D. Miller,jr .......... do...... .44 .85 1.15 3.53 

...... do ...................... do ............ .. do...... .42 .84 1.05 3.38 

• 75 ,93 

• 78 1.00 

...... do ...................... do .............. do...... .44 .83 1.13 .70 .90 

...... do ................ ... ... do .............. do...... .46 .90 1.15 .78 .97 

Sag Harbor,Longisland E . N. Byram ......... do... ... .43 .88 1.13 2.99 .82 

Ohio................... R. Kennicott....... Skin ..... 

West Northfield, Ill .......... do ............ Alcohol. .30 .60 ,84 2.27 .30 

...... do ..................... do .............. do .... .. 

...... do ...................... do .............. do .... .. 

...... do ..................... do .............. do .... .. 

...... do ................. .. ... do .............. do ..... . 

...... do ...................... do .............. do .... .. 

.46 

.36 

.42 

.35 

...... do ........ .. . ... .... .. . do ....... . ... .. do .......... .. 

.88 

.72 .97 260 

.83 1.15 3 .05 

. 74 1.00 2 .60 

.80 

. 78 .98 

. 78 

..... . do ..... . ................ do ......... . .. S kin .. ... ...... ... . .. 3. 50 . 75 . 85 

Anna, Ill .... .. .............. do .............. do ... ....... .. 

I Skull, .98 by .57. 

.40 .62 

.38 .60 

.38 .62 

.40 .63 

.40 .65 

.51 

.28 

.33 

.28 

.30 

.30 

.. 25 

.40 

.36 

.35 

.35 

.60 •••••• .. •• • . .38 

.44 

.65 

.67 

.64 

.65 ............. 30 

. ..................... . 
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Having thus described all the species of North American .Arvicola which I am now prepared 
to present, I shall proceed to an enumeration of the remaining ones described by authors, taking 
them up alphabetically. Most of these belong to section A. of Hemiotomys, and the greater part 
will, in all probability, prove to be synonyms of other species. 

ARVICOLA ALBO-RUFESCENS, Emmons. Massachusetts. 
Arvicola albo-rufescens, EMMONS, Rep. Quad. Mass. 1840, 60. 

DEKAY, N. Y. Zool. I, 1842, 89; pl. xxiv, f. I. 

This species is characterised as having the fur entirely white; the hairs pale yellowish brown at the extremities; beneath 
white; upon the belly and chin paler than above. Feet and tail brownish. Head and body 3.80; tail vertebrae 1.30 ; 
ears .25; hind legs 1.00. · 

From the peculiar character of the white fur, colored only at the tips, this would seem, as sug
gested by .Audubon & Bachman, to be merely a variety of some other species, such features 

being so far unknown as permanent ones in the .Arvicolae. The two specimens collected by 
Professor Emmons were foun'd at Williamr;town, Mas~achusetts. 

ARVICOLA APELLA, Leconte. Pennsylvania, (in fields.) 
Arvicola apella, LECONTE, Pr. A. N. Sc. Phil. VI, 1856, 405. 

AuD. & BACH. N. Am. Quad. III, 1854, 289, (from Lee.) 

Above, brown, redder on the sides ; beneath, gray, inclining to brownish on the chin and throat. Head short, blunt ; 
ears very short, slightly hairy on both surfaces, entirely concealed. Legs very short; feet pale brownish. Tail very short; 
above brown, beneath grayish. Head, 1.00; head and body, 4.00; tail, .70; ears, .. 20; hind leg, 1.10 (including tibia). 

This species, in all characteristics of form, and apparently of color, is the Pennsylvania 
.Arvicola pinetorum, referred to above ; at least I am unable to appreciate any difference from 
the descriptions. 

ARVICOLA BOREALIS, Rich. Great Bear Lake. 
Arvicola borealis, RrcH. Zool. Jour. III, 1827, 517.- IB. F. Bor. Am. I, 1829, 127. 

AUD. & BACH. N. Am. Quad. III, 1853, 134; pl. cxxix. 
Hypudaeus borealis, WAGNER, Suppl. Schreb. III, 1843, 593. 

Tail as long as the bead. Fur very long and fine, (ten lines;) thumb nail long, strap-shaped, somewhat as in the Lem
mings. Fore claws longer and stronger than the hinder. Color above, dark umber or livo:r brown, without spots; beneath, 
lead gray, a rufous spot under the ears. Tail brown above, grayish white beneath. 

In the description of Audubon & Bachman from Richardson's specimens, the prevailing color above is described as dark 
reddish brown ; the hairs on the feet ochreous white. 

Head and body, 4.50 inches; tail, 1.00; head, 1.25, height of ear, .33; width of ear, .25; fore feet, .38; hind feet .63. 

The characters of this species are quite remarkable, and seem, as Richardson suggests, to 
indicate a connecting link between the meadow mice and the Lemmings. Nothing is said of 
the character of the soles, as to hairiness, &c. 

ARVICOLA DEKAYI, Aud. & Bach. N. New York. 
Arvicola dekayi, AUD. & BACH. N. Am. Quad. III, 1854, 287. 
Arvicolafulva, AUD. & BACH. J. A. N. Sc. Phila. VIII, II, 1842, 295, (name preoccupied.) 

WAGNER, Wiegmann's Archiv, 1843, II, 53. 

Fur short, smooth, compact, and lustrous; ears prominent, rising two lines above the fur. Tail longer than the head. 
Legs long and slender ; the whole animal having the appearance of lightness and agility seen in the mouse. The hairs, 
which are very short, are above tipped with brown, causing a bright chestnut color; legs and toes a little lighter; color 
cine1·eous beneath. Incisors yellowish white. Head and body, 3.75 inches; tail, 1.33; height of ear, .21; tarsus, .60. 

This animal, in all probability, will be found to belong either to Hypudaeus gapperi, or to 
a closely allied species. It is very different from most other American .Arvicolae. Unless the 
learned author~ have actually compared their specimens with those of Dekay, I should be 
:inclined to consider them mistaken in quoting A.. oneida as a synonym ; at any rate, the descrip
tion of Dekay would seem to indicate an entirely different animal. 
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Audubon & Bachman first quoted their species as probably coming from Illinois. In theN orth 
American Quadrupeds, however, they speak of receiving their specimen from Mr. Fothergill, 
who obtained most of his animals (and very probably this one) in St. Lawrence county, New 
York. Should the species of Dekay and of Audubon & Bachman be the same, the name of 
the former must be retained. 

ARVICOLA DRUMMONDII, Aud: & Bach. Rocky Mountains of British possessions. 
Jlrvicola noveboracensis, RICH, F. B. A. I, 1829, 126. 
Hypudaeus noveboracensis, WAGNER, Suppl. Schreb. III, 1841, 591. 
Jlrvicola drummondii, Aun. & BACH. N. Am. Quad. III, 1853, 166; p1 cxxxv, (fig. with short tail.) 

Ears projecting slightly from the fur. Tail more than half the length of the head, with scant hairs not concealing the scales. 
Le~rs very short; feet small; claws weak. Thumb with a nail. Fur coarse; on the back about eight lines long. Hair above, 
grayish black with a reddish brown subterminal annulus, and tipped with black. Prevailing colors above, a mixed dark reddish 
brown (or dark umber brown in some lights) and black; beneath, yellowish gray; aroun1 the eye, yellowish red, or a rufous spot 
beneath the ear. Tail above brown, beneath grayish white. Feet dark gray, tinged with rafous. Head-and body, 4.25; head, 
1.33. Tail, 1.42, (according to Aud. & Bach. only 1.) Length of feet not given. 

This species is found in the northern Rocky Mountains, in company with A. xanthognathus. 
I had at first been inclined to refer the Arvicola haydeni to this species, but its much darker 

and redder color, as described, appeared sufficient ground for distinction. It very possibly 
belongs to the same section, Pedomys. 

ARVICOLA HIRSUTUS, Emmons. Mass. 
Jlrvicola hirsutus, EMMONs, Rep. Quad. Mass. 1840, 60. 

DEKAY, N.Y. Zool. I, 1842, 86; pl. xxv, fig. 2. 

Above tawny, or reddisR brown, intermixed with black tipped hairs; beneath, ash gray, never white. External ears partly 
concealed in the hair. 

According to Dekay, the color above is similar to that of the brown rat ; this passes . on the belly into slaty gray. Feet dark 
brown. Tail brownish, lighter beneath. Length of head and body, 5 inches; of tail, 1.90. 

This species appears to be very similar to A. riparia, to which it is referred by Audubon and 
Bachman. 

ARVICOLA HYPOLEucus, \Vaguer. Labrador. 
Hypudacus hypoleucus, WAGNER, Wiegmann's Archiv, 1843, II, 142. 

I have not found where, if at all, this species is described. It is only named in the above 
quotation. The author refers to a notice by Schubert in Miinchner Gelehrte Anzeige, XVIII, 
417, of Animals of Labrador, where the vernacular name, but no description of the ani'mal, is 
g1ven. 

ARVICOLA LABRADORA. 
I have seen somewhere a reference to such a species, but cannot find that it is anywhere 

described. It may possibly refer to the same animal as the preceding. 

ARVICOLA NASUTA, Aud. & Bach. Mass. 
Jlrvicola nasuta, Aun. & BAcH. J. A. N. Sc. Phi!a. VIII, II, 1842, 296.-In. N. Am. Quad. III, 1853, 211 ; pl. cxliv, 

fig. 2. . 
? LECONTE, Pr. A. N. Sc. Phila. VI, 1853, 407. 

Very large. Tail shorter than the head; hind feet very short, little more than one-fourth the head. Nose sharrer than 
usual. Color above rusty brown ; the tips of the hairs yellowish brown and black ; beneath soiled yellowish gray; legs and tail 
light brown ; chin soiled white. 

Head and body, 5 .75; head, 1.83; tail, 1.17; hind foot, .50. 

This species presents a combination of characters in the acute nose, large size, and short tail 
and feet, I have never seen at all. I can hardly help thinking there must be some mistake in 
reference to the brevity of the hind feet, so much less in · proportion than that of any other 
known species. 
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I have had several skins of Arvicola exhibited to me as belonging to A. nasuta, principally 
on account of the sharpness of the nose. This, however, has proved to result from a neglect to 
replace the muscle of the head in stuffing; in none ~as there been any approach to the short
ness of the hind feet described. In hundreds of specimens in alcohol, examined from Massachu
setts, Vermont, and New York, I have seen nothing of the kind. 

ARVICOLA OCHROGASTER, Wagner. North America. 

Jlrvicola ochrogaster, WAGNER, Suppl. Schreb. III, 1843, 592. 
ScHnlz, Synopsis, II, 1845,247. 

This species, supposed to have come from America, is of a mixed yellowish brown and black ; beneath light ochry yellow, more 
rusty towards the sides. The middle of the throat is whitish. Toil dark brown above, ochry yellow beneath, the two colors 
sharply defined. Length of the larger of two specimens along the curve of the back, 4 50 inches ; in a straight line, 3.94 ; tail 
vertebrae, 1.08 ; with the hairs, 1.25. 

I have never seen nor heard of any authentic American ArvicoYa of an ochry yellow beneath. 

-ARVICOLA ONEIDA, Dekay. New York. 

Jlrvicola oneida, DEKAY, N.Y. Zoo!. I, 1842, 88; pl. xxv, fig. 1. 

Ears nearly hidden in the fur. Above, brown or dark mouse color, with a slight mixture of tawny. (In the diagnosis, amber 
brown should probably read umber brown.) Beneath, light blue gray. Feet brownish black. Length of head and body, 3.20; 
tail, 1.25 ; fore legs, .40 ; hind legs, . 70 (feet?). Fur about .20 long. 

This species, as described by Dekay, presents few appreciable characteristics to distinguish it 
from young specimens belonging to the type of riparia. Audubon and Bachman are, I suspect, 
in error in referring their A. fulvus to this animal, probably belonging to Hypudaeus gapperi. 

ARVICOLA RICHARDSONII, Dekay. Rocky Mountains of · British America. 

Arvicola riparius, (Oan) RICH. F. B. A. I, 1829, 120. 

Arvicola richardsonii, DBKAY, N. Y. Zool. I, 1842, 91. 

Aun. & BACH. N. Am. Quad. III, 1853, 163 ; plate cxxxv. 

Ears somewhat concealed by the fur ; tail about the length of the head; thumb armed with a nail ; hind claws longest ; 

incisors very large. Fur on the back about .66 of an inch, not very fine. Color above, dull dusky dark brown ; the 

shade nearly uniform. Beneath, blush gray; margin of upper lip, chin., and feet, dull white. Tail, dark brown above 

whitish beneath: these colors separated by an even line. Head and body, 7 incheg; tail, 2. 

This species appear to be well characterized and distinct from A. riparia. By a curious 
coincidence the same name was given to it by Dekay and by Audubon & Bachman, the latter 
authors not aware of what the former had done in the case. 

ARVICOLA RUBRICATUS, Richardson. Behring's Straits. 

Arvicola rubricatus, RICHARDSON, Zool. of Blossom, 1839, 7. 

WAGNER, Suppl. Schreb. III, 1843, 594. 

Aun. & BACH. N. Am. Quad. III. 1854, 297. 

Size, a little. greater than the common mouse. Slate color on the back; belly, ash-colored; sides, nearly scarlet; tail, 

rather short. 

This species, were the ~olors of back and sides transposed, might be reasonably referred to 
the Kamtschatkan Hypudaeus rutilus. The well defined areas of dorsal and lateral colors 
distinguish it from Arvicola occidentalis of Peale, or A. rujidorsum of Baird. 
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ARvrcoLA RUFESCENS, Dekay. Northern New York. 

Arvicola rujescens, DEKAY, N. Y. Zool. I , 1842, 85; plate xxii, fig . 1. 

Ears large ; rounded. Soles with six tubercles. Fur about three lines long. Upper molars with ni~e external angles. 

olor above, a bright reddish brown ; the hairs light rufous at tips, intermixed with black pointed hairs. Beneath, bluish 

white ; lighter on the inside of the thighs. Muzzle, darkish brown. Feet, light brown. Tail, dark brown above, cinereous 

beneath. Length of head and body, 3 inch 0s ; of tail, 2. 

Whether this species is more than a rusty variety of some other, I am unprepared to say. It 
does not attain the vivid and continuous chestnut brown of the .A. rufidorsum. 

ARVICOLA SAYI, Bachman. 

I have somewhere seen a reference to a species under this name) but c~J.nnot find that it has 
been anywhere described. 

ARVICOLA TEXIANA, Audubon and Bachman. Texas. 

Arvicola texiana, AuD. & BACH. N. Am. Quad. ill, 1853, 229; plate cxlviii, fig. 2. 

Smaller than the cotton rat; ears large, ovate, extending beyond the fur. Outer and inner hind toes of equal length; 

the central three much longer, and n early equal. Soles naked from the heel. Back brownish yellow, spotted with irregular 

small blotches of black. When the hair id laid smooth there is an obscure black stripe on the sides of the back, running 

from behind the shoulders towards the rump, and converging across the buttocks to a point at the insertion of the tail; the 

remainder of the back is irregularly or slightly waved or barred with dark brown spots on a yellowish ground. Head, 

yellowish brown. Sides of neck, and along the flanks to the hips, brownish yellow. A narrow line of yellowish white 

under the chin and on the belly. Tail, grayish white beneath. Ears, brownish yellow. Length to root of tail, 4.60 

inches; to ear, 1.25; to eye, . 50. Tail, 4; hind foot, 1.25. Found first on the Brasos, afterwards seen along the Nueces 

and Rio Grande. 

This species is, in every probability, a Sigmodon, as shown by the short and nearly equal inner 
and outer toes, the naked soles, the long tail) &c. It appears to differ in important points of 

coloration from S. berlandieri, (page 504.) Should it really be a Sigmodon, there will be no 
record of the occurrence of .Arvicola in Texas. Indeed, the only species of this genus I know, 
from the southern and gulf States, are the A. pinctor~tm and .A. auFdera~ 

ARVICOLA XANTHOGNATHus, Leach. Labrador and Hudson' Bay Territory. 

Arvicola xanthognatha, LEAcH, Zool. Misc. I, 1814, 60, pl. xxvi. 

J. SABINE, Zoo!. App. Franklin Narr., 18 , 660. 

RicH, F. B. A. I, 1829, 122. 

Auv. & BAcH. , N . Am. Quad. III, 1853,67; pl. cxv, (description from Richardson.) 

Ears large ; tail shurter than the head , palms broader than the soles, the posterior half of the latter hairy. F ur long and soft; 

nine lines long on the back. Color above, a mixed dark brown and black, without spots, and varying in shade with the light ; 

sides a little paler. Beneath, silvery bluish gray, darkening into blackish gray in two patches anterior to the shoulders. A 

blackish brown stripe along the centre of the nose, on each side of which is a reddish brown patch extending from the mouth to 

the orb;t. Tail whitish beneath. Length to root of tail, 5~ to 8 inches. Head, 1.83,; tail 1.50 ; ears, .60 ; hind foot, .83. 

This species has never been established as occurring within the li~its of the United States. 
DeKay1 , indeed, gives it as found in New York, but, as suggested by Audubon and BachmaB, 
he probably had a variety of some better known species before him. 

lArvicola xanthognatha, DE KAY, N. Y. Zool., I, 1842, 90; pl. xxiii, f. 2. 
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I have thus mentioned all the residuary species of N. American Arvicola that have come to 
my knowledge. There are still some others described as Arvicola, but really belonging to other 
genera, and have been already quoted under their appropriate heads. · These are principally as · 
follows: 

Arvicola campestris, And. & Bach.= Hesperomys campestris, Lee. page 485. 
ferrugineus, Harlan= Sigmodon hispidus, Say & Ord., page 502. 
hortensis, Harlan= the sal,Ile species, probably. 
nuttalli, Harlan= Hesperomys nuttaUi, page 467.· 
oryzivora, And. & Bach.-- Hesperomys, (Oryzomys) palustris; page 482. 
sonoriensis, And. & Bach.= Hesperomys sonoriensis, Le?. page 474. 
texana, And. & Bach. = Hesperomys texana, Woodhouse, page 464. 
texiana, And. & Bach.· Sigmodon texiana?, page 552. 

Hypudaeusleucogaster, Max. =.Hesperomys (Onyohomys) leucogaster, page 480. 
The species in the preceding enumeration most likely to be additional t~. those I have described 

in detail are : Arvicola borealis, drummondii, nasuta,? richardsonii, rubricata, and xanthognathus. 

'TO L 
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MY 0 DES, l' a 11 as. 

Lemmings. 

Myodes, PALLAs; Zoog. Rosso-Asiatica I, 1811, 172. 

Fore feet large; its claws very long, fossorial, longer than the hinder. Soles (and palms?) hairy to the roots of the toes. Tail 

shorter than the hind foot. ~kull very broad ; the zygoma high. Posterior lower molar composed of four subtriangular priBms, 

the anterior of not more than five. Root of lower incisor not passmg beyond or under the posterior molar, as in .8rvicola. 

The Lemmings, with the same general appearance as the Arvicolas) can be readily distinguished 
externally, by the more or less hairy soles, very short tail, and long sickle-shaped claws, fitted 
for digging, the external ear either very small, or altogether wanting. The last lower 
molar is ccmposed of four or five triangular prisms which alternate with each other as in Fiber, 
instead, as in Arvicola, of having three prisms composed of a greater number of triangles 
placed with their bases opposite each other and confluent, (the indentations opposite also,) and 
the tooth exhibiting therefore only three prisms, or three islands of dentine. 

The species of tliis genus are confined to the arctic regions of the northern hemispheres. 
Three or four species belong to North America, but none have yet been found within the United 
States. 

Not having access to all the authorities, I am unable to say whether the name of Myodes or 
Lemmus should be retained for this group. Pallas includes the Arvicolae with the Lemmings 
in establishing Myodes; and it is to Keyserling and Blasius that we owe the restriction of the 
name. It is possible that Lemmus was established by Linck after Myodes, and with the same 
wide application; in which case Myodes will be left :for the Lemmings; ArvicC?la having been 
made by Lacepede in 1803 for the genuine field mice. 

In any event the name of Georychus, used by Richardson and Audubon and Bachman, is 
inapplicable to the true Lemmings, as it was constructed by Illiger to receive the cape rat of south 
Africa, Georychus capensis; which, however apparently similar in external form, is so essen
tially distinct as to belong to an entirely different family. 

In the absence of any specimens of typical Myodes from America, I am obliged to select one 
of the European species for the illustration of the genus. Of the four species in the collection _ 
of the Smithsonian Institution, M. lemmus, torquatus, obensis, and schisticolor, I choose the 
first mentioned as the best known type. 

The body is stout ; the head very broad and short ; the legs are short and strong ; the tail 
shorter than the hind foot. The hair is very coarse and bristly. 

In the general character of the muzzle Myodes agrees with Arvicola. According to Keyser
ling and Blasius, the whiskers are arranged in five horizontal series. The ears are short and 
orbicular, and margin narrowly the large auditory aperture. They are thickened and nearly 
naked; very sparsely coated with short whitish hairs. (In M. lemmus they project above the 
head .2 of an inch; in some species they are much shorter.) There is no antitragus at all 
prominent, as in the Arvicolae. 

The feet are short and strong; the fore feet much developed in size, measuring with the claws 
as much as the hind feet without them. The fore claws are very long, stout, and fossorial; 
considerably longer than the posterior. The palms are naked. The thumb is very short, 
nearly obsolete, armed with a compressed elongated strap-like nail, truncate at the end, .1:5 of 
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81n inch long, and reaching to the base of the second claw. The third nail is longest; the fourth
is a little shorter ; the second reaches beyond the base of the third. 

The hind feet are short and broad. The soles are densely hairy, except under the toes; the 
tubercles are naked, however. The three central toes are longest and nearly equal; the first 
claw extends nearly to the base of the second; the fifth beyond the base of the fourth; the first 
claw again reaches as far as the middle of the fifth. The longest toe, with claw, is about one
third the whole foot; without the claw, about one-sixth. The claws are long, curved, and _ 
compressed, channelled beneath; more curved than the anterior, which likewise are much 
channelled and blunted. All have ~tiff bristles covering their bases. 

The tail is very short, shorter than the hind feet ; densely coated with hair. 
Myodes thus differ from Arvicola in the much broader head, shorter t&il, much more fossoried 

fore feet, with very long claws ; along compressed strap-shaped nail to the thumb. The sole 
of the hind feet with hair to the roots of the toes. 

The skull of this species is very massive and broad, measuring 1.30 by .87, or as 100 to 67 
neady. The muzzle is long in proportion, projecting beyond the zygoma between one-third 
and one-fourth the total length. It slopes very rapidly downwards in nearly a straight line; 
viewed from above, the nasal bones and nasal branches of the intermaxillaries are of equal 
length, and reach a little behind the anterior outline of the anterior root of the zygomatic arch, 
not to its posterior. The orbits proper are very large;· the temporal fossre small; the outline 
of the cranium proper nearly square. The interorbital region is much contracted, considerably 
narrower than the muzzle; there is an acute central crest, which bifurcates at the end of this 
region, and; passing backwards in a sigmoid curve to the nearly plane and vertical occiput; 
encloses a plane space on the top of the head. The interparietal bone occupies the posterior 
part of this plane; it is quadrangul&r, a little wider than long. The zygomatic arch is 
emarginated ariteriorly at its base; its lateral outline is very high. 

The bony palate ends behind in a shelf, projecting a ·little over the cavity of the internal 
vases; the structure here is intermediate between that {If Arvicola and Hypndaeus. Thus, there 
is a fossa on each side against the inner side of the posterior molar, but these, in a measure, are 
pushed under the posterior extremity of the palatine arch. This posterior outline is broadly 
emarginatet 

The line of molars is rather short, about one-fourth the total length ; it is situated far back, 
the centre of the axis falling about opposite the middle of this line, or a very little anterior to 
it. The distance between the molar~ and incisors is more than one-third the total length. The 
lines of molars converge anteriorly, their inner outlines meeting at the incisors. 

The incisors are thick and large; very much rounded anteriorly. The upper are bevelled on 
the exterior so much that no dentine is visible laterally. In fact, the to.oth is an enamel tube, 
nearly meeting on the posterior side, their lower or terminal half, with half the tube cut away 
behind, and enclosing very little dentine. 1 

The anterior molars of both jaws are longest; the others, successively, a little shorter. The 
lateral indentations of the enamel or re-entrant angles are very deep, extending almost entirely 
across the teeth ; very conspicuously different in this respect- from Arvicola, the triangle, also, 
being generally very narrow and elongated. The first upper molar is composed of five 
triangles, one anterior and two on each side ; the first lateral being internal, the last external. 

' The root of the lower incisor ends on the inside of the line of molars opposite the middle of the posterior molar, instead of 

passing under the p<>sterior molar; and extending to the posterior edge of the condyloid process. 
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There are two re-entrant and three salient angles on each side. The middle molar' has four 
narrow elongated triangles-the first and second entirely transverse ; the third internal; .the 
fourth external. The first and second triangles are in contact on the inner edge of the tooth. 
There are three external .and two internal salient angles, and . two re-entrant external, onl:l 
internal. The posterior . molar has four triangles, the two anterior entirely transverse, and 
united on the inner edge of the molar, as in the middle mqlar; the two posterior triangles 
likewise transverse, but united on the exterior of the tube ; the stem Connecting the second and 
third a little exterior to the middle. There are three salient angles, and two re.:entrant on 
each side. 

The lower anterior molar has one posterior, one external, and two internal triangles, and 
an anterior small quadrangular loop. The middle molar _is .very similar, the !J,ntetior 
quadrangular loop, however, replaced by an internal triangle, making two lateral on each side, 
or five in all. The posterior has four triangles, the two posterior entirely transverse, and con,. 
nected on the exterior ·of the -tooth; the outlines of each distinct. The other tria:ilg]es are 
lateral on either side. 

To sum . up the whole statement in ·. reference to the molars, .the anterior in both jaws have 
five .prisms_, each with closed triangular or sub-triangular ,sections .; the posterior with Jour; 
the middle upper has four~ the middle lower five. · The posterior molars are as wide as _the 
anterior. 

Myodes schisticolor differs a little from . lemmus ii a Jess hairy sole, smaller fore ulaws, . a 
rather narrower head, pentagonal interparietal, and a few other minor features of skull and teeth, 
to which I need not here enumerate. Both have the palate ending as in Hypudaeus, n'ot .Arvicola; 

By the preceding description it will be seen that there are many points of difference between 
the skulls of Myo_des and .Arvicola, as inthe former we .have a ID'!ICh greater width of head, 
more contracted interorbital space, longer interparietal, deeper zygomatic itrch. In the teeth 
the differences are very striking, especially in the depth of most of the re-entrant angles, which 
so often extend to the opposite side of the tooth. The posterior lower molar is eompo:sed of 
four sub-triangular prisms, not three, the anterior lower of five, while in .Arvicola the number 
is always much greater. · · , , , . · 

I have given a minutely detailed description of the external anatomy of a European species 
of Myodes, (M. lemmus or Lemmus norvegic1ts of authors,) for the sake of illustrating a very 
remarkable specimen received from Mr. William Cooper, of Hoboken, arid having all the external 
appearance of an .Arvicola. · In fact, truly a Myodes in its teeth, it constitutes a perfect link 
<;onnecting the two genera. I cannot now say whether any of the Lemmings of arctic .America 
are like it or not, but judge from the descriptions that they are all true Myodes. 

The specimen in question, (No. 1367,) is in very imperfect condition, the tail, skin of the 
head, and all the feet, except one of the anterior, being deficient. A smaller skin, (1368,) 
lacking both tl:1e skin of the head and the skull, accompanied it, and probably belongs to the 
same species. No locality was assigned, but the animal is undoubtedly North American, prob
ably from the New England States, or New York ; possibly from Iowa or Minnesota. 

The size is a little less than that of A. riparia. The fur js remarkably soft and fuJ~, over 
half an inch long, and has longer black hairs interspersed. The color . is a light yellowish 
brown above, relieved by black, precisely as in .Arvicola; the sides are rather paler .; the under
parts are hoary white. 

'rhe single remaining fore foot has lost the palm and the thumb claw, the re~;t of the hand is, 
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however; -_:~s · in ; .Arvicola,- . and is; indeed/rather weaker than ustial ...... the · claws· no longer it). 
proportion; 

The se0ond specimen referred to is probably of the same species. In it the fore feet have a 
thun::tb 'clawtatheflonger and more iinear than in A1·vicola, but not as large as in Myodes. The 
hind feet are short ; the soles sparingly hairy to the roots of the toes ; more pilose than in 
'Arvicola usually....:..less than in Myodes; the toes about two-thirds as long as the rest of the foot. 
The proportions_ are as in :.Arvicola. The t'ail is short; densely hairy; the longest hairs on th~ 
terminaJ third, where the tail also appears to be depressed ; it is about one and a half tiines a~ 
long as the hind foot. The feet and tail beneath are whitish ; tail above, brown, with a distinct 
line ' of separation ~ ' -

The skull is broader than in Arvicola, though the exact proportions cannot be ascertained; 
owing to its mtttilated condition. , The line of molars -is long, and about equal to its distance 
from the · posterior bas·e of the incisors. The nasal bones and nasal branches of intermaxillary are 
equal, and scarcely pass the anterior line of the root of the zygoma: . The cranium projects into 
the inter-zygomaticcavity much more than in .Arvico7:a, filling it, as in Myodes, at the expense 
mainly of the temporal portion of the fossa. The zygoq~.atic arch is very high in the middle 
portion, as in Myodes. The posterior extremity of the palate ends in twofossre, as in .Arvicola, 
not in a projecting shelf; as in Myodes' and Hypudaeu8. 

;. The low:er jaw differs considerably from .Ar~icola in thegreater size of the descending ramus·, 
and the width of its posterior edge. As in Myodes, the root of the incisor passes along the inner 
and lower edge of the bony of the jaw, and ends opposite the inner side of the root of the posterior 
molar, instead of passing on under this molar to the posterior edge of the condyloid process, a~ 
in .Arvicola. The passage of the incisor along theiriner edge ofthebody of the lower jaw gives 
to the jaw a very great massiveness, as se~n ' from below, ·The deep excavation between the 
molars and the ascending ramus of .A1·vicola is wanting here. 

The incisors are very thJqkandstrong . . - Theupper have the inner edge rounded~ little, but 
the exterior is so strongly bevelled that nearly the entire surface is antero-external, instead of 
anterior. There is a conspicuous, rather ~read, groove riear the exter[l.al edge of the tooth. 
Viewed laterally, the anterior two-thirds of·the tooth is covered with enamel. .The end of the 
incisor is channelled deeply in its centr~lJ?ortion; . 

The molar teeth have exactly the structure of Myodes. The re-entrant angles are very deep, 
extending· mostly to the opposite side of the tooth. The anterior upper molar is composed of 
five triangles-an anterior and posterior, two internal and one external lateral-though the 
posterior triangle may be considered as an e~ternallateral. The mi~dle . molar has :four triangles, 
an anterior, posterior, and one lateral on each side. The first and second triangles, however, 
really extend' across the tooth the inner being the only truly lateral one. The posterior 
Plolar has four elongated triangles extending entirely across the tooth. 

The anterior;lower molar has five trian•gles, of . which the anterior and two posterior extend 
entirely across the tooth. The first lateral is internal, and next to the anterior triangle; the 
second alt~rnates with this, and is very small. The middle molar has four triangles, the ante--: 
rior and two posterior g9ing entirely across the tooth; the fourth is external, next to the anterior 
triangle, and hardly distinguishable. The posterior molar has, likewise, four prisms or triangles .; 
it is a little smaller, but otherwise almost exactly like the middle one, The posterior molars of 
both jaws are equally wide with the rest. 

The only difference in the teeth of this animal from Myodes is in having only four triangles 
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in the middle lower molar, the anterior fifth one of M. lemmus and schisticolor being deficient; 
Neither of these last species has anything like the conspicuous groove on the extero-anterior face 
of the upper incisors. 

The differences from Arvicola are too great to need special expression. The four prisms of 
the posterior lower molar and the five of the anterior are all sufficient as characteristics. 

Although there are not the means at hand to characterize this animal perfectly, either 
generally or specifically, yet its peculiarities are such as to render it not improper to give it a 
place in the zoological system by calling it Synaptomys, (S. cooperi,) in refe~ence to the close 
connexion it exhibits of the characters of Arvicola and Myodes. 

I have already stated that no specimens of true Myodes from North America have fallen under 
my examination. For the sake of completing the account of the North American mammals, I 
propose to introduce brief diagnoses of the species described by .authors. According to Midden
dorff,1 who has bad unequalled opportunities of investigating this genus in its native localities, 
many nominal species have been introduced into tho system by describing the Old and New 
World Lemmings as distinct, when, in reality, they are the same; and this author finds a further 
source of error in the fact that the very different coloration of varying age, sex, and season, so 
little understood before the publication of his paper, has been made the basis of other nominal 
species. Middendorff reduces Richardson's four species, with a fifth from Sitka, described by 
Wagner as Myodes albigularis,2 to two, M~ torquatu8 and M. obensis. His synonomy, as relates 
to our species, is as follows : 

MYODES TORQUATUS. 

Mus torquatus, PALLAs, N. Sp. Quad. Glirium, 1778,206. 
Myodes torquatus, KEvs . . & BLAs. Enrop. Wirb. 1740, pp. vii and 32. 

MmnENDORFF, Sibir. Reise, II, n, 1853, 87; pl. iv to vii, and x. 
Mus hudsonius, PALLAs, N. Sp. Quad. Glirium, 177S, 208 
Myodes hudsonius, WAGNER, Suppl. Schreber, HI, 1843, 604. 

MmDENDORFF, Bull. Classe. Math. Phys. A cad. Imp. St. Petersb. III, XIX. 
WIEGMANN's Archiv, 1845, n, 34. . 

Mus lenensis, PALL. N. Sp. &c. 1778, 195. 
Lenirnus hudsonius, Sabine, Suppl. App. Parry, 1824, 18B . 
.llrvicola (Gerychus) hudsonia, RtcH. F. B. A. I, 1829, 132. 
Georychus hudsonius, Aun. & BAcH. N. Am. Quad. III, 1853, 81; pl. cxix. 
Mus g1·oenlandicus, TRAILL in Scoresby's Greenland, 1823, 416 . 
.llrvicola ( Georychus) groenlandictts, RICH. F. B. A. I, 1829, 134. 
Cuniculus groenlan<licus, WAGLER, lsia, 1832, 1220 . 
.M!Jodes groenland-icus, WAGNER, Suppl. Schreb. III, 1843, 606. 

J. E . GRAY, Pr. Zoo!. Soc. Loud. XVI, 1848, 43.-IB. Rae's Narrative, 1850 •. 
Georychusgroe11landicus, Aun. & BAcH. N. A. Quad. III, 1854, 315. 
Lemrnu.~ ungulatus, BAER,-ill Baer & Helmersen Beit~iige IV, 1841, 283. 

From the preceding list it will be seen that Middendorff makes Myodes hudsonius and groen
landicus synonyms of torquatus. The peculiarity of hudsonius is in having the two middle fore 
claws very large, much compressed, the extremities ~lunt, and divided by a terminal notch 
into two points, or;e above the othPr. 'l'his, however, has been observed in Asiatic specimens to 
a still greater degree than in American, giving rise to· the Lemmus ungulatus of Baer. 

There seems no good reason to contest the decision of Middendorff in regard to the species, 
as he examined all the English specimens upon which the descriptions of Richardson, Audubon 
and Bachman, and others, quoted above, are based. His article is very full, describing and 

Middendorff, Sibirische Reise, II,n, Wirbelthiere, 1853, 87-108. 
Wagner, Suppl. Schreber's Siiugethicre, III, 1843, 602. 
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figuring the variations of color, the osteology, &c. The animal is strictly circumpolar, coming 
further south, along Behring's Straits, than elsewhere. The N. P. Exploring Expedition, 
under Captain Rogers, collected specimens on the island of Arikamtchichi, in Behring's Straits, 
near the Asiatic shore. 

MYODES OBENSIS, Brants! 

Myode& obenm, BRANTS, Muizen, 1827, 55. 

KEYSERLING & Bus. Wirb. Europ. 1840, VI, pp. vii and 32. 

MmDENDORFF,_Sibirische Reise, II, m, 1853, 99; pl. ii, figs. 7-9; pl. viii, ix. x. f. 2. 

Arvicola (Georychus ?) helvolus,. RICH .. F. B. A. I, 1829, 128. 

Georychus helvolus, Aun. & BACH. N. Am. Quad. III, 1853, 84 ; pl. cxx, f. I. 

Arvicola (Georychus) trimucrcmatus, Rrcli. Parry 2d voyage, 1825, 309.-IB. F. B. A, I, 1829, 130. 

Georychus trimucronatus, Aun. & BACH. N. Am. Quad. III, 1853, 86, pl. cxx, figs. 2. 3. 

Myodes altigularis, WAGNER, Suppl. Schreber, III, 1843, 602. 

This species is distinguished prominently from the preceding, according to Richardson, by 
the existence of a strap-shaped nail (claw?) to the thumb, instead of having the thumb very 
rudimentary, and without any nail. 

The remaining species of myodes found in the Old World are M. lemmus, in Norway and 
Sweden, the typical Lemming ofold authors; M. schisticolor, in Norway, and recently obtained 
on the west coast of the sea of Ochotsk, and M. lagwus, on the Ural river, and the steppes of 
Grand Tartary. Good specimens of all the known Old World species are in the collection of 
the Smithsonian Institution, with the exception of M. lagurus. The following diagnosis of the 
species is taken chie:fl.y from Keyser ling and Blasius. 

a. With a sharply defined dm·k dorsal stripe from the middle of the crown to the tail. 

1. A whitish collar, bordered before and behind with brown. CY ery obsolete in 
some specimens.) Above, watered with pale yellow ~nd reddish brown; paler on 
the sides, Beneath, whitish. Whiskers black ....................................... ...... torquatus. 

2. Without white collar. Above, pale gray, mixed with dark brown hairs. 
Beneath,whitish gray. Upper whiskers brownish, lower whitish .......•.............. lagurus. 

b. Without a sharply defined dark dorsal stripe. 

3. Above) uniform brownish yellow, mixed with black hairs; the sides brighter 
yellowish. Under parts and legs, pale rust-yellow; toes and feet yellowish white; 
throat white ........................................................................................ ... obensis. 

4. Black areas on the rusty red ground of the upper parts. Head, neck, and anterior 
part of the back· brownish black; the hinder half of the back and the remainder 
of the upper part of the body with irregular black spots. · Two -elongated spots of 
yellowish red between the ears; beneath, rusty yellow; toes, dark brown; feet, 
yellowish ............................................................................................. . lemmus. 

5. Nearly uniform slaty plu~beous all ove.r, with a reddish spot on the back. Fore 
claws but little developed ..... ................................................................... schisticolor . . 
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FIBER, Cuvier. 

Fiber, CmER, "Le9ons d'Anat. I, 1800." 
Form somewhat arvicoline', except the tail, which is long, much compressed vertically, with scant }:lair; hind feet partlY:. 

webbed ; fore feet with stiff bristles. Teeth ·arvicoline", the posterior lower molar composed oftour or, perhaps, five ·prl.sms;~ 
the re-entrant angles alternating, (if four, the anterior with a re-entering angle.) 

. . 
The genus Fiber, based on a single species--'--'-the well known muskrat-:is confined to North 

America, where it has an extensive range, except, perhaps, inits extreme northern and south
ern extremities. Although, in many points similar to the Arvicolas, yet the peculiarities of 
the tail and feet .are not found in any .A~vicola, all of whic;h it greatly exceeds in size. .The 
skull, too, although very similar in the two genera, yet possesses some appreciable distinctive 
characteristics. 

The outlines of any single series of molars are formed by two straight lines . approximating 
a little behind, more so above than below. The first upper niolar is longest; the third i~ longer 
than the second, though not so wide. The crown of the first has two re-entrant angles on 
each side (and, of course, three salient ones) ; the. second, two outside and one inside; the 
t.hird, three outside and two inside. There are five prisms .on the first molar, four ori the 
second, and five on the-third; these are mostly sub-triangular. The enamel loops, in all cases, 
alternate with each otlier, and extend across to the opposite enamel, completely isolating the: 
dentine in each prism. In the first molar, the anterior indentation or re-eritrant angle is: 
internal, in the other two it is external. 

In the lower jaw the first molar is much larger than the others; the second and third about 
equal in length. The .first has five indentations or re-entrant angles inside and four outside; 
the second and third have· each two on each side. These, with the triangles separated by:· 
them, are alternate, not opposite; most anterior in the first molar inside; in the others outside·, 
as in the upper jaw; when the corresponding teeth.of the twojaws are superimposed, howevE:lr, 
these conditions are reversed. There are. nine prisms in the first molar, and five in each of_ 
the others. 

The re-entrant enamel folds in all the teeth extend across to the enamel on the opposite side, 
except in the case of the anterior pair of the first lower molar, which do not meet, and, perhaps, 
the posterior pair of the last upper molar. 

The upper incisors are rather broadest; plane anteriorly, but conside~ably bevelled or ' 
rounded off at the outer edg·e; the lower are still more bevelledexternally, so that their section 
is a spherical triangle with. roullded corners. 

A striking peculiarity of the skull in Fiber consists in the great expansion over,.the head, of 
the temporal bone, which, by the great compression between the orbits (the skull reduced to· a 
less width than that of the end of the muzzle,) anteriorly forms a right angle projecting far into 
or over the orbit, the anterior legs of the two angles on opposite sides of the headl.n a straight 
line perpendicular to the axis of the head. The parietals are reduced to a small sub-orbicular . 
space with various angles. The interparietal bone is nearly as long as broad, and one-third as' , 
large as either parietal. The occipital foramen is as broad as high. · · 



FIBER ZIBETHIOUS. 

Oastor zibethicus, LINN. Syst. ·Nat. 1:, 1766, 79. 

Eax:i.:EriliN, Syst. 1777, 444. 

BoonAERT, El. Aili'm. I, :1784, 166. 

PALLAS, Zoog. Rdsso-'Asiat. T, 1>!,'4. 

·Mus zibethicus, GM'ELLV, Syst. Nat. I, 1788, 125, 

ScHREBEB, Sangt. IV, 1792, 638; tab. clxxvi. (Ondatra in text.) 

SHAW, Gen. Zool. :M:arrii:n. II, 1801, 44; pl. cxxix. 
My<icastor zibeihic!is,l ·KERR's Linnreus, i 792. 

Fiber 'zibethieus, buviER, R. A. 1:, l8i7, 192. 

D:EsM:A:R'ilsT, Marilin.. IT, 182·2, 279. 

H:Al!.LAN, F, Aili. 1825, 132. 

GRIFF. Cuv. V, 1827, 208. 

RICHARDSON, F. B. A. I, 1829, 115. 

DEKAY, N. Y. Zoo!. I, 1842, 75; pl. xx, fig. 2; pl. xxxii, fig . 3. (Sku:tl.) 

Aun. & BACH. N. Am. Quad. I, 1849, ros ; pl. :xiiL 

K'ii:N'NtdO'rT, Agl':h Rep. U. s, Pat. Off, for 1:856, (1857) ; ·plate xiv. 
Lerriinus zi!Jethi6us, FrsCHER, Synopsis-, 1829, 289. 

Ondatra zibethir:us, WATERHOUSE, Charlesw. Mag. N. H . III, 1839, 594, (fig. of skull.) 

Musk beaver, PENNANT, Hist. Quad. 1781, No. 252.-In. Arctic Zool. I, 1784, 106. (Leverian .Museuin.) 

661 

Body thick ana clumsjr ; in shape res'embling the arvicoias. N'eck indistinguishable. F~et 
moderately large. Tail about e·qual to the body without the head, 

Head broad, depressed, acute. Eye very small; its long diameter not equal t'ci the width 'Of tlie 
two upper incisors; its cen~re about midway betwe'eu the tip of the nose and the posterior mar
gin of the ear. The ear is quite small; nearly as broad as high : truncate and rounded ab'ove; 
there is no distinct tragus, the cartilage being entirely straight in this region. The antitragi.ts 
is, however, quite protninent, as a rectangular projection at the bottom of the external eat; there 
does not appear to b~ any natuhH arrangement in the ear to'exclude water; but the dense fur 
with which both sides are coated; and completely concealing it, answers the same purpose; 
The external surface df the otlter ear; however; is only hairy near the upper margin posteribrly; 
leaving the test of this surface to the anterior etlge of the ear, and around and above the tneatus; 
entirely naked. . The septum of the nostrils is thick, as wide as the upper incisbrs; and is 
marked longitudinally by a broad shallow groove. There is a small papilla on the posteribf 
edge of the nostril which may serve as a valve to close it ·under water. The upper lip is hot 
split, brit is haity betweeu the ithiisors and the nbse; 'The lips ate thick and fleshy, the upper 
covered with hair a little within the margin, On each side of the upper lip there is au internal 
projecting flap) which, when the two ate brought together; completely o'\"erlap and con.eeal the 
anteriOt portion Of the palate, and reduCing the opening of the mouth to a square apertUre; 
There are somt:iWhat similar flaps o:ii the lower lip folding over the base of the incisors; On 
the inside of the upper lip, again, arid placed behind the flaps above mentioned, is a squati3 
patch of stiff hairs pointing backwards and inwards; and when the flaps are brought together, as 
above described, are in contact with each other, and serve to ditnin.ish the size of the ftee open
ing of the inner mouth; these patches are completely isolated from all the other hairs. There 

'The genus was established for Myopotamll1J coypus-should not Kerr's name take precedence for this? 

71L 
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. are six horizontal rows of whiskers, the central with the most bristleR. There is a short series, 
also, over the eye and under the chin. 

The thumb of the fore foot is quite rudimentary, with a distinct claw as broad at the base, 
bnt little more than half as long as the second claw. The third claw extends considerably the 
furthest; the fourth is a little shorter; the second and fourth claws reaching to the end of the 
bulb of their adjacent fingers. There are two very large tubercles at the base of the hand, 
nearly of equal size, separated by a deep groove; anterior to these on the palm are three others, 
the exterior at the bases of the second and fifth fingers ; the central one between the bases of the 
third and fourth. The hind feet appear as if twisted slightly, the inner edge being consider
ably posterior to the outer, although the anterior edge of the foot is really formed by the fourth 
metacarpal. This arrangement enables the animal to "feathet· the oar,'' technically speaking, 
or bring the foot forward in swimming. The fourth claw extends rather the furthest; the third 
is but little shorter ; the second a little shorter still ; the tip of the first and fifth claws do not 
reach the bases of those adjacent to them. The hind claws are all short, compressed and deep, 
not much curved and rather blunt : the fore claws are similar but not so deep. There is one 
very large elongated tubercular callosity on the inner edge of the base of the metatarsals. 
Anterior to these, there are three quite small depressed tubercles, situated respectively at the 
base of the first toe, the base of the second toe, and between the bases of the fourth and fifth ; 
none to the third toe. The under surface of all the feet is entirely naked, the skin of the 
hinder black and finely wrinkled, as if possessed of much tactile sensibility. All the feet have 
a distinct web between the basal half of the digits ; their upper surface is covered with very 
short lustrous hairs, and the edges of the feet and digits generally, especially behind, are cili
ated with close laid stiff bristly fringes. 

The tail is cylindrical at the base, but almost immediately becomes greatly compressed, 
especially on the middle half, where it is from two to three times broader than high, th:e dispro
portion increasing posteriorly. When the tail is stretched out, the upper and lower edges are 
gently convex, the tip somewhat pointed; in its natural position, however, the tail is sickle- · 
shaped, the lower edge concave. The tail can be bent into a complete circle in a vertical plane 
towards the belly, but is capable of but little flexion upwards and backwards. The skin of the 
tail is entirely black and covered with small isolated but contiguous hexagonal scales, arranged 
in quincunx, without any traces of annulations or whorls; at first sight it appears naked, but 
sparse hairs may be detected, most abundant along the upper and lower edges and the tip. 
The uncovered portion of the tail is nearly as long as the body without the head. 

The hair is of two distinct sorts; the basal, long, silky, fine, and slightly wrinkled; this is 
very close and compact, especially on the belly; it is light bluish gray, except at the tips, which 
are light rusty brown. Interspersed among this and concealing it on the upper surface, are 
longer coarser hairs, which are of a rich chestnut brown on the belly and sides of head and 
body. The upper parts generally, from the nose to the tail, as well as the outside of the hind 
legs, are very dark brown or nearly black, with paler hairs intermixed anteriorly, and on tha 
thighs ; on the lower part of the back the color is uniform. 

'l'he preceding description was taken from a specimen (No. 951,) before being skinned. The 
following measurements were also made while the animal was fresh. 
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Measurements. 

No. 851. 

Inches. 

Nose to occiput............................... 2.83 Arm, from elbow to end of claws ....... , ... , •. 

eye............... .. ................. 1.30 fore foot .............................. . 
ear .................................. 2.75 longest claw . ......................... . 
root of tail .................... , • .. • • • 11.50 Leg, from knee joint to end of claws .......... . 
naked part of tail.................... . 13.50 tibia .............. !'''"""""''"''' 

end of outstretched hind legs ........ ,.. 17.50 hind foot from heel to end of claws .. , ••••. 

Tail from root to end of veitebrre ............ , • . 11.00 longest claw ......................... .. 

hairs.................. 11.17 Skull,l length ............................. . 

Uncove~ed portion of tail...................... 9.50 width ............................. .. 
Ears, height posteriorly .•• ,'.,................. .92 

anteriorly .................................. .. 

internally above skull... • • • • .. • • • • • • 70 

above notch .. .. .. .. • • • .. .. • .. • .. .83 . 
width.................................. · .80 

1 The largest skull I have seen is No. 2300 from Washington; this measures 2.85 inches by 1. 75. 
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No. 851. 

Inches. 

3.50 

1.33 

.40 
5.50 

2.93 
3.17 

.48 
2.62 

1.63 

Specimens vary from the preceding description in a more fuscous character of the tips of the 
under fur, the reddish here sometimes nearly replaced by grayish brown, giving a much darker 
impression to the animal. This is more particularly the case in winter killed skins. The size 
is sometimes consrderably greater than that described. 

The well known musk rat of the United States appears to have as wide a range throughout 
North America as the beaver, and, unlike this species, ~aiutains its foothold successfully 
against the destructiveness of mankind. It extends at the present day from the Atlant~c to the 

. Pacific, and from the Rio Grande to the barren grounds of arctic America. The species is 
quite abundant in Washington Territory, and appears to extend almost to the extreme north
western point of America. It was at one time supposed, indeed, that the musk rat was found 
on the Asiatic side of :Behring's Straits; but it appears now to be ascertained that the skins 
obtained from the Tschucktchis, of Kamschatka, are procured from the tribes on the American 
shore. 

·I have seen no specimens of muskrat from California; but there is every probability of its 
occurring there. 

Brandt mentions a dealer in St. Petersburg who possesses the art of so dressing the musk rat 
as to impart to it the appearance of the fur seal, both as to color and quality; 



List · of· sp(lcirnens. 

Locality. Whe.n 
collected. 

Whence and how 
obtained. 

Original Nature of 
number. specimen. 

--------------------·-- --·--...,-j-------1!---- ----

961 ·••••••••••••• Q Middleboro', Mass . ........ Oct, 1855 J. W. P. Jenks ............... Skin ...... . 

1576 ' 2406 E~sex county, N . Y ............... ·~ ..... Dr. S. E. Hale ..... : ......... , .do ....... . 

851 1907 (J Saranac lake, .N.Y ....... SepL 7, 1855 ·s. F. Baird ..................... do ....... . 

189 
1902 

2Q§7 
276 

2002 

Grosse Isle, Mich ........................ C. Fox ...................... , .. do •••.•••• 

2603 (J Pass creek, Neb .... ·~ ..... Aug.: ,10,185& Lt. F. T. Bryan 1 • • • 242 •. do ...... .. 

... • ... • • .. • • . ...... Fort Thorne, N. M ..................... . Dr. T. C. Henry .... :, .... , .. , • ,do ...... .. 

.................... Fort Steilacoo-m, W. T •••. Jan. 28, 1854 Gov. I. I. Stevens •. 5 .......... .. 

.............................. do.............. 1856 Dr. Suckley . .... ,.. . 117 .• do ....... . 

.... ~ .~"'' .................... Oregon ....... ................. , ........ Dr. J . . Evaps ....................... ~ ..... ! 

1 Collected bv W. S. Wood. • ·Collected by Dr. Suckley~ 



FAMILY. 

HYSTRICTDAE. 
Molar teeth, !:! ; muffle, or terminal portion of the muzzle, . clothed with 1:mall hairs; the skull with a larg.e ante

orbital opening through which a portion of the masseter muscle passes as well as the infra-orbital nerve. Lower jaw with 

the angular portion joined to the outer (not the UBder) surface of the bony covering of the in-ferior incisors. Tibia and 

fibula distinct: 1 · 

The family of Bystricidiw, of which the porcupine is a well known example, is almost entirely 
American, and in fact chie:fly confined to the southern portion of the continent, where most of . 
the species ofRod(mts belong to it. The only Old World. species belong to the genera Hystrix-, 

..Aulacodus, and Petromys. North America possesses bnt one genus, Erethizon, but Mexico, in 
addition, has Cercolabes, and perhaps some of the South American types may be found on its 
southern borders. A few species occurin the West Indies, of which Capromys fournieri is the 
most remarkable. 

The family HystriCidae, embracing as it does so great a variety of different forms) .cannot -be 
so sharply defined as that of' Leporidae with its two genera. Very great diversity of opinion 
has in fact existed as to the arrangementof the genera, many of which have been widely sepa
rated from their allies in a natural system ofclassification. By uniting those having the 
features given at the head of the article, it will be. found that .the :forms ·most closely7 al1ied.in 
reality arebroug.l).t ,together; ,and-.an .eq~al .degree .. of h-a:rmo-ny,is ,established incthe· geogra.phi~wL 

distribution :of the species~ 
The Hystricidae; as arranged by Waterhouse, ,a:r:e:divisible into six·:.su·b,f.im.ilies~ .viz;: : Hysfri-i

cinae, Dasyproctinae, Echimyinae-, .Octodontinae, Ohinchillinae, andOaviintilie:; of:th~se:,· only ·o.n:e;· 
viz. , Hy8tricinae; is represented , in ,the United , S.ta.tes by species oLErethizon; erroo.:eonsly refel'rl3dc 
by most American .authQrs to: Hy_strr,ix, ,a .genius of ·a different 'division oft he su~h:,;family; . Me:xieo:, ·· 

however, has .. a .n additional · genus) Cercolabes, belonging to -the:.same·.division. 
The chief characteristics of the.six .suh~families of :Hy!!tri·cidae; ,aecording .. . to :Waternoilse·~ are : 

asJollows: 
I . CA:vtiNAll.~ Molars J'Ootless, .. divided by folds oLeBamcl so Rs ·to form: lobes having ·aoute ·angles··; the 'series of molMs · 

on oppos~te sides of. .. the upper j~;tw converg~ng .and nearly. meeting in .frontt; incisor .. teeth .·comp!,l;ratively short, those · of 

the lower jaw not being extended .. backwards as far. as .the springing. of the angular portion or• descending ramus. Four ' 

toes to the fore feet, and three to the hirid. Tail wanting, or rudimentary. Upper lip entire. A strongly _developed hori

zontal ridge on the outer surface of the ·lower jaw; the angular portion of this jaw produced much beyond the condyloid 

podion, . descending, below the :level. of :the dentany :pt')rtion; and with a curved lower margin. Cl!tviclEis wantirig. 

The-principal generaof ithis ·familyare'·Dolibhotis, Cavia, andHydioclwerus, the latter, in

cluding the Capybara, or Capinclw, the largest of living Rodents. 
II . . CHINCHlLLLNAli.'C-MolaTll' roothisa,-with .parallel or nearly ·parallel tr'ansverse plates of enamel ; the series of molars on 

either .. side. of each >jaw convergipgin • front. • . Tail1ong, or of moderate 1ength; recurved and· bushy; Clavicles perfect, · 

slender.. Fibula very slender. Hind .feet with less. than fh·e toes:· 

I Waterhouse. Nat. Hist. Mamm. II, 1848; 147. 
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The species of this sub-family inhabit the mountain regions of Chile and Peru, one only 
occurring in the plains of La Plata. They belong to the genera Lagostomus,. Lagidium, and 
OhincMlla; the latter embracing the species which furnish the valuable fur called chinchilla. 

III. OcTODONTINAE.-Molars rootless, with but. a single indenting fold of enamel 0:1 either side, or rarely with an extra 

fold on the inner side of tho molars of the lower jaw. Zygomatic arch, with an angular process on the lower edge. Hind 

feet with five toes; fore feet likewise with five toes, sometimes only four. 

This family is readily distinguished from the other sub-families with rootless molars, Oaviinae 
and Ohinchillinae, by the possession of five well developed toes on the hind foot; the presence of 
a distinct tail separates it from the Cavies, while the short hairs of the same member prevent it 
from being confounded· with the Chinchillas. The genera Habrocoma, Octodon, Schizodon, 

Spalacopus, and Otenomys, are all confined to the middle and southern regions of South America, 
occurring on both sides of the Andes~ Most are of small size, and ~orne present quite a close 
resemblance to forms of other families. Thus Otenomys, with its short tail, enormous incisors, 
broad depressed body, small ears, and very long fossorial claws, resembles Geomys most remark
ably, except in wanting the external cheek pouches. 

IV. EcHUlYINAE.-Molar teeth complicated and (with one or two exceptions) rooted. Malar bone with a distinct angular 

process on the lower edge. Both fore and hind feet with five toes. 

The genera of this sub-family are Oapromys, Plagiodonta, JJ1yopotamus, Oercomys, Petromys, 

Dactylomys, Lonchm·es, Mesomys, Echimys, and Aulacodus . . These are confined to South America 
and the West Indies, excepting Petromys and Aulacodus, which are African. The species are 
more numerous in this than in any other sub-family of Hystricidae. 

V. DASYPROCTHIAE.-Molars semi-rooted and arranged in parallel series. Cranium elongated; nasal bones rather short 

and broad; malar bones destitute of a descending process on the lower edge. A tolerably distinct post-orbit!Ll process 

formed chiefly by the frontal bone, but in part likewise by the squamosal. Scapula, with the emargination in the fore part 

of the spine, but moderately deep. Clavicles wanting. Feet formed for running, with the toes 5~3 or 5~5, terminated 

by sub-solid nails, which are but little arched. 'fail rudimentary. Body clothed with hair only, no admixture of spines. 

The two genera, Coelogenys and Dasyprocta are inhabitants of South America, ranging as far 
south as Paraguay and Bolivia, occurring also in some of the West India islands. The genus 
Osteopera of Harlan was founded by him on a skull picked up on the banks of the Delaware, 
and erroneously supposed to have :floated down from the interior of Pennsylvania, where it 

existed as a native. It has, however, proved to belong to a Paca, Ooelogenys paca, which had. 
probably died in some menagerie and been thrown into the river. 

VI. HYSTRIOINAE.-Molars rooted or semi-rooted. Skull with the malar bone destitute of angular process on the lower 

margin. Frontal bones very broad. Feet short; the toes 5-5, 4-5, or 4--4. Body more or less armed with spines. 

The species of the group as thus defined are found in both the Old and New World. Water
house, however, is inclined, with Brandt, to establish two main divisions of the porcupines, 
and even to- raise them to the rank of independent sub-families. These may then bear the 
names of Hystricinae proper, and Oercolabinae; the former confined to the Old World, the 
latter to the New. The characteristics of these sections are as follows, beginning with the 
Philogaeae, or 

Hystricinae.-Consisting of porcupines which live on the ground and seek shelter in burrows 
which they themselves form. They have five toes to both the fore and hind feet. The soles 
are naked and smooth. The upper lip is divided by a vertical groove which runs up to join a 
transverse fissure which unites the nostril openings. The skull is more or less elongated and 
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provided with a distinct lachrymal bone which partly encloses the lachrymal foramen. The 
molars are semi-;ooted, and arranged in parallel series; those of the upper jaw have one internal 
fold of enamel, and three or four folds entering from the opposite side of the tooth, but which 
soon assume the form of small isolated areas, disconnected with the margin of the tooth. The 
lower molars are like the upper, but with the enamel folds reversed. All the species are 
peculiar to the Old World. Genera Hystrix and Atherura. 

The next section, called Philodendreae by Brandt, on account of the habit of living in trees 
possessed by the species, may be characterized as follows : 

Oercolabinae.-Feet usually provided with but four toes, and these nearly equal in length, 
armed with long compressed curved claws; sometimPs the hind foot has five toes. The soles 
of the feet are thickly studded with minute depressed warts. The upper lip not divided by a 
vertical groove. The skull is short and broad, provided with a minute lachrymai bone, which 
forms no part of the lachrymal canal; the portion of the palate which lies between the molars 
is distinctly on a lower level than the anterior portion, and the bony partition which separates 
the incisive openings~ (being part of the intermaxillaries,) runs back above the palatal portion 
of the superior maxillary bones ; whilst in the Old World porcupines the incisive septum joins 
the superior maxillary by a serrated suture, and is continuous wit.h the plane of the palate, 
which latter is throughout on the same level. (Distinct anterior and posterior clinoid processes 
bound the pituitary depression in the skulls of. the Old World porcupines, but are wanting in 
the New World species.) The series of molar teeth of· opposite sides of the jaw converge in 

front ; these teeth are distinctly rooted. Each molar has a distinct fold of enamel on either 
side, and the crown, wh.:m but little worn, presents a deep transverse cavity, surrounded by 
enamel on each of the two. lobes, which are separated by the enamel folds. Incisor teeth small. 
To tl1is division belong the genera Erethizon, Oercolabes, and Ohaetomys, the latter differing 

considerably in the structure of its molars from the others. 
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ERETHIZON, F. Cuvie-r. 

Erethizon, F. CuvrER, Mem. du Mus. IA, 1822., -426, 43.2. 

For the principal characters of the skull and teeth, I would refer to the diagnosis of:the family 
Hystrieidae and sub-family Oercolabinae. In distinction from Oercolabes, the tail is short, 
thick and depressed; covered above at the base with ha1rs and spines, at the apex and on the 
under surface_ with stiff bristles. Nostrils closely approximated. Feet ·short and broad. Toes 
(4, 5,) all armed with long and curved claws. 

The genus Erethizon is con£.ned to North America, extending, perhaps, into Mexico on the 
south, :and ranging to the parallel of 67° on the north, an~l from the Atlantic to the Pacific. 
It is very closely allied to the South American and Mexican Gercolabes, but is readily distin
guished by the much shorter and stouter tail, which is well covered with hairs and spines, and 
is incapable of prehension. 
extremely narrow partition. 
others. 

The nostrils are more approximated, being separated by an 
The anterior molar is usually considerably larger than all the 

The hind feet differ in having a distinct inner toe, which is ·armed with a large 'Claw ; the 
feet lack the projecting semi-circular lobe on the inner side, seen in Oercolabes. The naked soles 
are covered with minute tubercles. The upper lip is slightly notched above the incisor teeth, 
but there is no dividing groove, or naked mesial line, as in the Old World porcupines; even 
the narrow septum between the nostrils is not destitute of hairs. The body is stout, and 
covered on the upper parts with a long and dense fur, which bides the spines. The limbs are 
short and strong. 

The most important differences between Erethizon and Hystrix will be ·found detailed in the 
characters of the sub-families to which they respectively belong. 

ERETHIZON DORSATU~. 

White Haired Porcupine. 

Hystrix dorsata, LINN. Syst. Nat. (ed. 10) i, 1758, 57.-IB. (ed. 12) I, 1766, 76. 

ERXLEBEN, Syst. 1777, 345. 

BoDDAERT, El. ~nim. I, 1784, 128, (from Pennant.) 

GMELIN, Syst. Nat. I. 1788, 119. 

ScnREBER, Saugt. IV, 1792, 605; tab. clxix. 

SnAw, Gen. Zool. Mamm. II, 1801, 13; pl. c~xv. 

KunL, Beitrage, 1820, 70. 

DESMAREST, Mamm. II, 1822, 345. 

CozzENs, Ann. N.Y. Lye. I, I, 1823, 191, (habits.) 

HARLAN, F. Am. 1825, 190. 

GRIFF. Cuv. III, 127, 206, original fig.-IB. V, 1827, 263. 

FISCHER, Synopsis, 1829, 368. 

AuD. & BACH. N. Am. Quad. I, 1849, 278; pl. xxxvi. 



RODENTIA-HYSTRICIDAE-ERETHIZON. 569 

Erethizon dorsatus, F. Cuv. Mem. du Mus. IX, 1822, 432; tab. xx, f. 1, 2.-IB. Diet. des. So. Nat. XLII, 531. 

BRANDT, Mem. Acad. St. Petersb. 1835, 387. 

WATERJIOUSE, N. H. Mammalia, II, 1848, 27. 

GIEBEL, Siiugt. 1855, 478. 

Erethizon dorsata, WAGNER, Suppl. Schreb. IV, 1844, 27. 

Hystrix pilosus, (CATESBY,) RICH. F. B. Am. I, 1829, 214. 

DouGHTY's Cab. N. H. I, 1830, 241; pl. xxi. 

Hystrix hudsonius, (BRISSON,) DEKAY, N. Y. Zool. I, 1842, 77; pl. xxvi, f. 1; pl. viii, f. 2, a, b, c, (skull.) 

Pore epie de la Baie de Hudson, BRISSON, R. A. Quad. 1756, 128. 

C!anadaporcupine, PENNANT, Syn. 1771, 266.-IB. Hist. Quad. 1781, No. 257.-IB. Arctic Zool. I, 1784, 109, (sp. 

in Leverian museum.) 

Porcupine; Canada porcupine; hedgehog; Vuwo. 

Sr. CH.-Fur, dark brown; the long projecting bristly hairs, dusky, with white tips; spines white, the points dusky. 

Nasal bones not more than one-third the length of the upper surface of the skull. 

I regret not to have a sufficiently perfect specimen of the common eastern porcupine before 
me to furnish a sat].sfactory description. The differences, however, from the E. epixanthus 
are not very great, consisting chiefly in the color of the tips of the long hairs, and one descrip
tion will answer very well for both, except where the peculiarities of each are specially indicated. 

The range of this species is much more limited than previously suppo~ed, as it is replaced 
west of the Missouri by the E. epixanthus. It is found as far south as northern Pennsylvania, 

in some localities, in which State it is not rare even now. Northward it reaches to the Barren 

Grounds. 
For an elaborate and very satisfactory account of the porcupine, both as to its external features 

and its habits, I would refer to the article in the Quadrupeds of America by Messrs. Audubon 
and Bachman. 

Catalogue 

number. 

38 

List of specimen. 

Corresponding No. Locality. Whence obtained. Nature of 

of skull. specimen. 

-----

931 St. Lawrence county, N. Y ---------- Dr. F. B. Hough------------------
Skin _______ 

ERETHIZON EPIXANTHUS, Brandt. 

Yellow-haired Porcupine. 

Erethizon epixanthus, BRANDT, Mem. Acad. St. Petersburgh, 1835, 389, 416; table i, Animal; table ix, fig. 1-4, 

SkulL-lB. Mamm. exot. 55, (same as preceding.) 

SCHrnz, Synopsis Mamm. II, 1845, 266. 

WATERHOUSE, N. H. Mamm. II, 1848, 442. 

SP. CH.-General color dark brown, nearly black; the long hairs of the body tipped with greenish yellow. Nasal bones 

nearly one half or two-fifths the length of upper surface of the skull. 

This animf!.l is of large size, almost equal to the beaver. As usual in the porcupines, the 

l The Erethizon bu_ffoni of F. Cuv., based on the Coendu of Buffon, is supposed to be merEly a Canada porcupine, with the 

quills exposed by the absence of the long hairs, as is frequently the case. 

72 L 
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muffie is entirely hairy . There are but four fingers on the fore feet, without any rudiment of a 
thumb; the palms are sub-quadrate, longer than broad; flat, and closely granular-tuberculate. 
They are divided by a transverse fissure from the fingers, which are likewise naked beneath. 

The soles are plantigrade, very broad ; the surface of the sole, like that of the palm, plane, 
without any prominent tubercles, but covered with a pavement of depressed granulations, re
sembling very much that of a bear in general appearance; it is about 1-! inch wide, by 2-! long. 
This is separated by a furrow from the toes, the bases of which are hairy beneath, but naked 
towards the balls; even these appear hairy from the overlapping of the long bristles of the 
side. The first toe is very short, the remaining four appear of nearly equal length. The 
claws of all the feet are very long, nearly equal ; the posterior stoutest. The tail is short, 
very thick, and much depressed. 

The animal is covered on the upper parts and sides with a dense growth of short spines. 
These 'become thinner and thinner, till on the lower part of the sides they pass through 
thickened spinous hairs, to coarse bristly hairs. On the middle of the belly there are no spines 
at all, nor on the lower part of the limbs. The muzzle is also free from them. 

The under fur of this species is rather soft and of a dark sooty brown, nearly black, much 

like the hair of the black bear. This is, however, mostly concealed by long bristles, six to 

eight inches long, the tips of which are of a greenish yellow. The concealed portion is dark 
brown, except the extreme base, which is whitish. The proportion of light and dark varies 
with the hair and the specimen. The central line of the belly is sooty brown, lighter than 
above. The limbs also are brownish, where not covered with spines, with their inner surfaces 
tinged with ashy. The spines are yellowish on the back, whitish on the sides, tipped with 

brown. 
There are certain peculiarities in the skull of this species, as compared with that of E. 

dorsatus, which appear to be constant, at least as far as the specimens before me go. The chief 
of these is the great size of the nasal bones. These are of nearly uniforn width throughout, 
the sides nearly parallel, except that at about the posterior third they are wedged in between 

the frontals, the two forming an acute angle, projecting back as far as the eye-ball. This length 

of the bone is always two-fifths of the upper surface of the skull, sometimes even more. This 
character is well shown in Brandt's :figure. 

In E. dorsatus, the nasals begin to narrow almost from the anterior extremity, and do not 
extend as far between the frontals. Their length is rather less than one-third that of the upper 
line of the skull, or, at most, not exceeding one-third. 

In both species, the anterior molar of both jaws is considerably larger than the rest. 
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The following table will illustrate the peculiarities of the nasals above referred to : 

822 

1263 

1262 

2594 

2595 

Species. 

E. epixanthus --- --- ------- --·--

--------rlo .. .. •••.... ......• . . 
_______ .do . .. •·-..... _ ...• -- ... 

________ dO- ------------------ 
--------do . . .......••......... 

3.83 

3.70 

3.40 

4.23 

4.23 

3.57 

3.48 

3. 15 

3. 95 

4.00 

2. 82 

2.55 

2. 37 

2. 85 

2.85 

!)31 E. dorsatus ------ · ------------- ---- ---- -··· - --- -··-----

676 ________ do.--------------- - -- -
2356 ______ __ do . . -- -------------·--
3066 1----- - --do . .................. . 

3. 58 

3.90 

4.35 

3. 35 

3.70 

3.75 

2 55 

2.75 

2.90 

1. 40 

1. 40 

1. 25 

I. 6D 

I. 80 

1. 08 

1. 20 

1. 30 

1. 21 

• 90 

. 76 

. 68 

• 80 

• 96 

• 65 

• 65 

.76 
. 78 

Locality. 

Upper Missouri. ____ . _. __ ~ _. __ 

Bill Williams' Fork._._ ._. __ •• 

--------~-do ...... .........•. 
Republican Fork •• • ••••••••••• 

__________ do ___ ___ __________ _ 

St. Lawrence county, N.Y .••• • 

Pennsylvania-------- - - · -----
Essex county, N. y ______ ____ _ 

---- - -----do . .. . . . ....•.. . ... 

This species was first separated from the common American porcupine, by Brandt, in 1835. 
It appears well worthy of specific distinction. Brandt's specimens came from California and 
U nalaschka. This will give a wide range to the species, as it probably replaces E. dorsatus 
everywhere, from the Upper Missouri, north and west. 
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Collected by-

- --- - -·--------- 1--- --1 ---·-------- - - -- - - ---- - - - -------
822 Fort Union, Neb •• •••• ·.•. .. .•• ••.. T. Culbertson •••.• . . -. .. •• . . Skeleton •. • •• • ........... . . . . .. ... . .. .............. . 

1896 2594 Republican Fork .• .•• •. Oct. 6,1856 Lt. F. T . Bryan........ 370 Skin' • •. 6 .50 26.00 6 .50 8. 75 W. S. Wood •••••••• 
1897 2595 (I; ........ do . . ... ••• •.... Oct.7,1856 .•..••• do •...•..••••••. 371 Skin' .•. 6 .75 25.75 7.00 8.50 •• ••.• do .•• •.•.•••..• 
348 1262 . . . • . . Bill Williams' Fork, 1854 Capt. A. W. Whipple.. ••••• Mounted •• ••• . •• • • . . • . •• • . • • . . . Dr. Kennerly and H. 

N . M. B. Miillhausen. 

349 1263 .•••• . . • .• .. .. do............. 1854 .• ••• .. do ............ . ......... . do; .. . .............................. ...... ........ .. 
1189 .. .. .. .. .. .. Fort Reading, Cal. ..... ........ · .... Lt. Williamson.. .. .... .. .. .. Skin.... .. .. .. . .. . . . ... ........ Dr. J . S. Newberry . . 

~ Measurements taken before skinning. 



FAMILY. 

LEPO'RIDAE. 
Incisors.:'., molars:=~ Ol' :-:, rootless. Skull with the two optic foramina united. 

The general characteristics of the Leporidae have already been adverted to in the remarks 
upon the Rodentia. The following more detailed remarks, from Waterhouse,! will serve to 
complete the diagnosis of the family. 

" Openings of the skull large; palate, imperfect; nasal processes of the superior maxillary 

bone perforated; orbits very large, meeting in the mesial line of the cranium; temporal fossae 

small. Incisors and molars more numerous than in any other rodents. The extra pair of 

incisors in the upper jaw is small and placed behind the principal pair, which is grooved in 

front. All the incisors are less deeply implanted in the jaws than in other rodents and are 

always white. 'fhe molars are always rootless. 
"The stomach is simple or partially divided internally; the coecum, which is very long, is 

divided into numerous cells by tendinous bands, the partitions being indic3ted externally by a 

corresponding number of constrictions; similar constrictions are discernable on the first part of 

the colon, but this soon contracts to a diameter which is nearly equal to that of the small 

intestines. At the point of junction of these latter with the coecum is a small glandular 

cui de sac. 

"The spine of the shoulder blade or scapula terminates in a n:ioderately long acromion 

process, which, near its extremity, sends down a long l>ranch at right angles with the spine. 

The fore feet are provided with five well developed toes, the hind feet with four. At the lower 

half of the shank the two bones (tibia and fibula) are always anchylosed. 

"The inner surface of the cheeks is clothed with small hairs; at least there is a moderately 

broad band of skin which is thus clothed, running backward from the angle of the mouth. 

The tail is rather short and bushy, and carried erect or exists only in a rudimentary 
condition." 

Species of this family are found distributed in most quarters of the globe, but are most .. 
abundant in North America. 

The family contains but two genera, Lepus and Lagomys, the former with six, the latter 
with five upper molars. 2 

1 Natural History of the Mammalia, II. 1848-9. 
2 The generalities respecting this family have been derived chiefly from the admirable work of Waterhouse, as quoted 

above. 
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LEPUS, Linn. 

Lep~ts, LINNAEus, "Syst. Nat. 1735." 

Molars, ::~ i ears large, nearly as long or longer than the head ; tail short and bushy ; hind legs powerful, and much 
longer than the fore lags. 

The hares are distinguished by the above characteristics essentially from the Pikas (Lagomys,) 
to which others, derived from the shape of the skull, as mentioned under Lagomys, may be 

added. About twenty species .are considered by Waterhouse as well established for the Old 
Wodd; not quite so many in North America. This continent does not appear to possess any 
genuine rabbits like the European L. cuniculus, characterized by living gregariously and con
structing burrows in which the young are raised, while the hares proper are more or less 
solitary, and merely make nests or forms of grass on the surface in which they sit. The young 
rabbits are born blind and naked, while the hares are said .to have the eyes open and the body 
covered with hair at birth. Waterhouse points out some differences in the osteological structure 

of the European rabbit and common hare, but he does not show that these are other than 

specific, or whether the peculiarities of either are shared or not by any other species. As before 
stated, there do not appear to be any true rabbits in North America; nor, indeed) are authors 

clear as to whether the habits and peculiarities of Lep~ts cuniculus are shared by any other 
species of Old World Lepus . . 

I have omitted any generalities respecting the skeleton, skull, and teeth of Lepus, as these -
have been given by ·waterhouse in a much more detailed and comprehensive manner than my 
time and ability will allow. In the examination, however, of large series of skulls of the 
American and European hares, I have detected certain characteristics which exhibit quite a 
remarkable relation to the different groups into which they are divisible, as based on the pro
portions of the feet and ears. These refer chiefly to the absolute size of the skull, as compared 
with the body; its proportions and curvature above ; but most particularly to the character of 

the post-orbital process of the frontal bone. Thus, in the varying hares of Europe and America, 
including Lepus timidus, in addition to L. variabilisJ var. borealis, glacialis, americanus, wash
ingtonii, and campestris, the skull is very broad, the width being very nearly, if not quite, one
half the length. The muzzle anterior to the molars is higher than wide. The upper outline 

is much curved, especially posteriorly. The post-orbital processes of the frontal bone have their 
exterior borders strongly divergent behind, so that th&y would meet if produced anteriorly 
considerably within the end of the suture of the nasal bones. The divergence of their posterior 
border is still greater, and the process itself does not come in contact with the cranium behind, 

but bounds a wide notch. 
In the next section, composed of L. californicus and callotis, the skull is much narrower, the 

width considerably less than half the length. The muzzle anterior to the molars is wider than high· 
The nasal bones are longer ; the upper outline less curved. The exterior borders of the post
orbital processes are nearly parallel ; the postero-internal less divergent. The process usually 
extends back so as to come in contact, by its truncated extremity, with the cranium, but there 
is seldom any anchylosis, and quite frequently there is a slight interval. When in contact, the 
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process forms the outer margin of an elongated foramen, the anterior extremity notching widely 

the frontal bone. 
The skull of Lepus cuniculus forms a sort of connexion between these two groups. In this the 

post-orbital processes are widely divergent, and bound notches; the muzzle is very slender in 
all diameters, and much elongated ; the width greater than the height. The nasal bones are 
very long. Compared with the skull of L. americanus, of nearly the same length, the muzzle 
is little more than three-fourths as high just anterior to the molars ; the nasal bones one-fifth 

longer. The incisors are larger. 
-The next section embraces L. sylvatic~ts, bacltmani, and artemisiae. Here the width of the 

skull is again almost half-the length. The cranial portion of the skull is short, in comparison 

with the facial; its upper outline is very convex, especially in the portion occupied by the parietal 
bones; the posterior projection of the occipital bone is much below the level it exhibits in the 
other groups. The muzzle anterior to the molars is wider than high. The post-orbital 

process of the frontal bone is linear, and, projecting backwards, becomes anchylosed by its tip and 
terminal portion of the inner edge with the cranium (the suture visible, however); there is left 

a narrow, ovate foramen at the basal half or third of the process, the space enclosed not being 
quite filled up. Lepus auduboni differs only in having a very narrow interval between the 

posterior extremity of the post-orbital process, leaving a narrow notch instead of a forame::t. 
Lepus trowbridgii differs still more in having the post-orbital process shorter and more diver

gent, so that the notch is more conspicuous, somewhat as in the first form mentioned. 

The remaining section, embracing L. aquaticus and palustris, is most remarkable of all. Here 
the skull and incisors are much larger in proportion to the body (the latter especially) than in 
any others. The skull is narrow ; the width, considerably less than half the length. The 
incisors of a skull of L. aquaticus, an animal apparently not heavier than L. americanus, exceed 

those of any I have ever seen, excepting one very large Lepus timidus. Another striking pecu
liarity is the entire fusion of the postero-internal margin of the post-orbital process of the 
parietal bone with the cranium so completely that the suture is not even visible. There is, 

therefore, neither notch, nor foramen, though the latter is indicated by a fossa. In one or two 
cases there is a small perforation in this fossa, but very different in character from the foramina 

of the other groups. 
In addition to these prominent points of difference, there ar.e some others : such as the shape 

of the lower jaw, the shape and size of the superior outline of the occipital bone, &c. I have, 
however, said enough to indicate the general fact of a relationship between peculiarities of skull 
and external form. The principal features, however, as described, will be brought out more 
prominently by the following synopsis and table of measurements of sixteen species : 
A. Skull very broad and high ; much curved ; the muzzle short; higher than wide, anterior to the molars . 

Post-orbital processes very large, widely divergent; bot·nding a wide notch..................... L. timidus. 

borealis. 

glacial is. 

american us. 

washingtonii. 

B Skull narrower; less curved above ; muzzle wider than high. Post-orbital processes very large, more 

parallel; the posterior extremities nearly or quite in contact with the skull, but without complete 

fusion ; the foramen enclosed, long and wide ................................................ . 

campestris. 

L. californicus. 

call otis. 
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C. Skull more than twice as long as wide ; muzzle and nasal bones very long ; the former wider than 

high, anterior to the molars; · post-orbital processes divergent; not in contact behind with the 

skull • • • .. • • • • •· • • • · ........ • • .... • ... • • .. • • • • .. • • .... • · ...... • ... • • • ...... •............. L. cuniculus. 
D. Skull about twice as long as wide; very convex and much arche.d behind. Muzzle rather wider than 

high, post-orbital processes moderate; united behind by anchylosis with the skull , (suture 

distinct,) and bounding a small narrow foramen anteriorly ••••.• , ••••. • , •• , , ••.•••• ,, ... , •• ,. L. sylvaticus. 

bachmani. 

artemesia. 

E. Similar to preceding ; the post-orbital process not in contact with the cranium.,, .. ,, ... ,, .. , ..... , L. t?·owbridgii. 

auduboni . 

F. Skull and incisors very large and massive ; muzzle about as wide as high. Post-orbital process completely 

..: 
"' ,Q 

E 
" " " ., 
~ 
::> 

0 

1857 

1048 

2277 

1670 

2!58 
:J227 

1260 

1215 

1352 
1223 

595 

2093 

2094 
1232 

1193 

2041 

1871 

2089 

1228 

fused with the skull for its entire length, leaving neither foramen, notch, nor suture.,........... L. aquaticus . 

palustris. 

Comparative measurements of skulls .1 

Skull. 

Name of species. 

.s .. .s 
" :s ., 

~ H 
---------------------------- ------ ------

L. timidus, L ...... .... · ~·· ·· .... ····•· 4.03 1.97 

L. variahilis, var. borealis, Nilss . .. .. . . .. 3,61 1.81 

L . glacialis, Leach, ..•• .. . .•• ...... . .. . 3 .65 1.85 

L. americanus, Erxl .... .. .... ........ , . 3.34 1.61 

L. cuniculus, L . ... . ............. , .... . 3 .45 1.62 

L . californicus, Gray ., • •.• • . . . . , •• .... 4.00 1. 75 

L . callotis1 Wag! ...... .... .. ..... . .... 3.80 1.75 

L . callotis, var.flavigularis1 Wagn .•... 3.75 1. 75 

L. campestris, Bach • •. , .• , .....•• •• .•.. 3.67 1.76 

L . washingtonii, Baird . • .•.. .•.... ~, .•. . 2.93 1.50 

L. cuniculus and &ylvaticus, hybrid!l,, ... . 2.95 1.45 

L. sylvaticus, Bach .... . . . .............. 2.95 1.44 

•.••.. do .. . ....... .... . .............. 1.54 

L. artemisia . . ... . .. . ...........•... . .. . 2 .60 1.35 

L . baChru.ani, Waterh . •. . . .. . · . .. .. •. ... . 2, 70 1.34 

L. auduboni, Baird ... ... . ....... .... ... 2.66 1.34 

L . trowbridgii, Baird .. , . ... , •.••.••••••. 2 .52 1.25 

L . palustris, Bach . . . . .................. 3 .20 1.50 

L. aquaticus, B3.ch . ..... •. .••••.. , , •••• 3.55 1.63 

Distance between-

"' "" 0 .; <>"' "...: 
" 00 .~ 

" ~ 00 00 o.P 0 
"00 ~9 ..,., ".P ~ 

"" " ..;. ~ ~· ~ ., 1: 
" c. 

0 C.• E., ::> 00 

= -;;; s "'~ ~ ~ 
~ .:::; 

§:5~ -., z-e "" t1 0 2: ·;::: ~ ~ "' ------ ------ ------
1.60 .63 2 .50 

1.36 .64 2.07 

1.34 .65 2.12 
1.12 .48 2.01 

1.01 .45 2 . 04 
1.23 .43 2.35 

1.14 .52 2. 17 

.52 2 .04 

1.22 ,55 2.25 

.94 .48 1.67 

.90 .50 1. 71 

.90 .52 1.80 

1.05 .48 1.86 

.93 .43 1.55 

.95 .43 1. 70 

.90 .46 1.57 

.70 .44 1.50 

1.04 1.98 

1.10 2 .17 

Nasal bones, ! 
taken together. 

i .s 
" "" " ~ H ------

1.75 . 93 

1.34 . 78 

1.48 .80 

1.35 . 75 

1.55 . 66 
1.80 • 87 

1.65 • 82 

1.53 . 85 

1.60 • 83 

1.15 .66 

1.20 . 50 

1.15 .50 
1. 33 • 65 
1.10 • 55 

1.15 • 50 

1.10 .55 

1.12 • 44 

1.20 .46 

1.48 .65 

Locality. 

Germany . 

Sweden. 

Newfoundland. 
·New York . 

. Washington, D. C . 
San Francisco, California . 

Fort Conrad, New Mexico . 

W estern Texas . 
Fort Kearney, Nebraska • 

Washington T erritory. 

Carlisle, Pennsylvallia. 
Do. 

Fort Des Moines, Iowa . 
West of San Antonio, T exao • 

Brownsville, Texas . 

San Francisco, California. 

Do • 
Society Hill, South Carolina. 
Calcasieu, Louisiana. 

1 The measurement of length is taken with dividers, from the transverse occipital crest to the anterior face of upper incisors in most cases; to the 

end of the nasals, the distance is somewhat less in some, tho~gh not in all. 
• This skull belonged to a hybrid of the second generation, between L . cuniculus and syl·vaticus, and exhibits in a marked degree the cranial pecu

liarities of both species. T hus, we have the rather sbort muzzle and nasal bones, with the rounded and arched cranium proper of the latter, and the 

divergent and free post-orbital processes of the former. 
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The following synaptical arrangeJJ?.ent may serve to facilitate the determination of our species 
of hares: 

A.-SKULL WITH DISTINCT POST-ORBITAL PROCESSES. 

a. Hindfeet con8iderably longer than the head; 8ize of body large. 
I. Post-orbital processes widely divergent, bounding a notch. The 

American species change to white in wintur. 
Ears about as loug as the head, or less. Tail short. 

1. Very large, In summer, sooty yellowish gray. Ears with black tip on 

both surfaces. In winter, fur pure white to roots:.............................. L. glaaialis. 
2. In summer, cinnamon brown. Tail sooty above . . Ears with most of dorsal 

surface whitish. Winter under fur lead colored at base, then brownish 

red.. . . . . . . .. .. .. .. . . . . .. .. .. . .. .. .. . .. .. .. . . .. .. .. .. . .. .. .. .. .. . . .. .. . . .. . .. .. .. .. .. .. . .. .. . . . L. american us. 
3. Smaller. In summer, rich cinnamon. Tail brownish above. Ears with 

dorsal surface, light cinnamon, and with a good deal of black. Pads of 
the toes abruptly lighter than those of the metatarsus .......................... L. washingtonii. 

Ears considerably longer than the bead; tail long. 

4. In summer, yellowish brown gray. Tail white on both surfaces; as long 
as the head. Winter, under fur white at the base, then reddish............ L. campestri8. 

II. Post orbital processes divergent, but in contact behind by their extremi

ties with the cranium. Tail black above, this color running up on 
the rump. 

5. Above, yellowish gray and black; rump ashy ; tail and body beneath, 
whitish .......... ;............................................................................ L. callotis. 

6. Above, cinnamon, red, and black; rump not dissimilar. Under surface of 
tail and body light cinnamon.......................................................... L. californicus. 

b. Hind feet nearly the length of the head. Size medium). inner edge of po8t

orbital proces8es united behind and laterally by suture with the cranium. 

I. Soles very densely furred; fur on back) with two yellowish subterminal 
brown bars, enclosing a dusky one. Tail two-thirds as long as the ear. 

7. Skull nearly 3 inches long. Ears shorter than the head. Above, yellowish 

brown, with a tinge of reddish.......... . ... ...... ................................... L. sylvaticus. 
8. Smaller. Skull about 2.65 inches long. Ears as long as the head. Above, 

grayish yellowish brown.............................. .. . ... . .. . . . .. .. . . .. . . .. ... .. . . .. . L. artemisia. 
II. Soles rather scantily furred; fur on back, with only one yellowish 

brown bar, external to a blackish one. 
9. Tail very short; scarcely half the length of the ear ........................... _..... L. bachmanii. 

c. Hindfeet apparently shorter than the head. Post-orbital proce8ses scarcely 

in contact with the cranium behind. 
Ears nearly as long or longer than the head. 

10. Tail long. Fur on back, with only one yellowish brown subterminal bar. L. audubonii. 
11. Tail very short. Fur on back, with two subterminal yellowish brown 

bars enclosing a dusky one................ . .. . .. .. . . .. . .. . . . . .. . .. .. .. .. ... .. .. .. ... L. trowbridgii. 



RODENTIA-LEPORIDAE-LEPUS GLACIALIS. 

B.-SKULL WITHOUT ANY POST-ORBITAL PROCESS. 

Post-orbital processes so fused in the frontals as not to exhibit a suture. Feet 
very short; fur very scanty, exposing the toes. 

12. Tail long, pure white beneath ........................................................ . 
13. Size much less. Tail very short; dull brownish white beneath ............ .. 

LEPUS G LAOIALIS, Leach. 

Polar Hare. 

Lepusglacialis, LEACH," Ross' Voyage, 8vo, II, 1819, App. iv, 170." 
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L. aquaticus. 
L. palustris. 

En. SABINE, App. Narr. Franklin's Journey, 1823, 664.-b. App. Parry's Fir~t Voyage, 1824, 187. 
RicH. ,App. Parry's Second Voyage, 1825, 321.-lB. F. Bor. Am. I, 1829, 22L 
HARLAN, F. Am. 1825, 194. 
GRIFF. Cuv. V., 1827, 265. 
FisCHER, Synopsis, 1829, 373. 

J. C. Ross, in App. 'J. Ross' Narr. 1835. 
BAcHMAN, J. A. N . S. Phila. VII, 11, 18:!7, 285; pl. xxi.-IB. VIII, r, 1839, 7G. 
WAGNER, in Schreb. Saugt. IV; pl. ccxxxv. D. (original figure. No text.)-b. Supplement Schre

ber, IV. 1844, 101. 

WATERHOUsE, Nat. Hist. Mamm. II, 1848, 102. 
Aun. & BAcH. N. Am. Quad. I, 1849, 242; pl. xxxii. 

Lepus timidus, FA.BR. Fauna Groen!. 1780, 25. 

"L. arcticus, LEACH, Ross' Voyage, II, 1819, App. 151." 1 

Varying hare, PENNANT, Hist. Quad. 1781, No. 242.-IB. Arctic Zoology, I, 1784, 94, (in part.) 

SP. CH.-Size very large; exceeding a large cat. Ears about four-fifths the length of the head. Hind foot considerably 

longer than the head. Color in winter, pure white to the roots of the hairs; the ears, however, black at the extreme tip 

on both surfaces. In summer, yellow-brownish gray above, varied with black; rump and upper surface of tail sooty 

plumbeous ; under parts whitish, everywhere with a strong sooty tinge. Ear almost uniform glossy black, with the 

posterior margin whitish ; the membrane dark bi·own. 

This species is among the largest, if not the largest, of the varying hares, not only of this 
country, but of Europe. The ears and legs, however, are far from assuming the dimensions of 
the more southern Texas and California species. 

Taking an adult in winter as the type, the head is much arched and broad. The ears are 
about four-fifths the length of the head ; they are broad, ovate; the membrane somewhat 
rounded, but appearing mote pointed on account of the hair. They are closely covered with 
hair on both sides, except towards the bottom of the concavity, which is nearly naked. The tail 
is rather short, and so densely covered with hair as to be appreciable only on close examination. 
The under surfaces of the feet are denselY: furred, so much so as very nearly to conceal the nails, 
which are nearly black. The fur is very full, soft, and fine all over the body. 

The color of this species in winter is a pure white to the very base of the hairs; the brushy fur 
on the under surfaces of the feet only being of a dirty yellowish white. The edges of the orbit, 
the eyelashes, the nails, and the membrane of the ear are black; there is a triangular patch 

1 I have not this work at hand to ascertain why the name of arcticus should not be retained, as taking precedence in the 

paging of the same work. 

73 L 
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of black on the extreme tip of the eal", on both surfaces, about three-quarters of an inch long 
and about as wide. 

A spring specimen, 355, about changing, has the fur as if soiled with yellowish. The new 
summer fur is making its appearance in irregular patches of a brownish gray, washed with 
dirty yellowish, almost precisely as in Lepu8 campe8tri8. The under fur is a dirty white at the 
base, with rather a more brownish tinge towards the tip ; the long bristle hairs are black, · 
lighter at the base, and with a subterminal annulation of grayish. · 

In a young summer specimen the prevailing color is a mixed yellow-brownish gray and black, 
with, however, a strong plumbeous sooty tinge, which is very distinct in the fur of the sides 
and belly, where the bristle hairs are wanting. The rump is very decided sooty plumbeous, 

this color extending narrowly along the upper side of the tail, which elsewhere is a dirty sooty 
white. The exterior of the hind legs is tinged with sooty, of the fore legs with yellowish 
brown. The pads of" the feet are dusky yellowish brown; the anterior faces of the hind legs 
whitish. The ears are entirely of a glossy black, mixed a little anteriorly at the base with 
yellowish brown; the extreme posterior edge is whitish. The under fur is as described in the 

preceding specimen. 
A winter skin from Greenland appears to have shorter feet and ears; the former more densely 

furred. The black tip to the ears i13 only barely visible. 
I cannot find any character by which to distinguish the Lepu8 glaciali8 and L. variabiliB of 

Europe when in their winter fur. The summer dress, comparing the young Newfoundland 
skin with one of L. variabiliB var. borealiB, from 'Dear Stockholm, is also much the same in both. 
The ears of the former, however, are much more intensely black. The whitish under fur above 
is less reddish; the tips or subterminal annulations of the coarse hairs are more gray instead 
of being of a reddish brown. The head has less of a cinnamon tinge. The resemblance is, 
however) certainly very close both in size and proportions, and with the difference indicated) 
both have the sooty on the rump and upper surface of the tail, the sooty tinge to the pectoral 
band, &c. In the American animal the sooty tinge extends to the extremity of the chin instead 
of this being rather whitish. 

Winter specimens of L. variabiliB, from the Highlands of Scotland, appear to have dispro
portionately smaller ears than those from Sweden, of either of the varieties, cane8cen8 or 
borealiB. 1 

The skull of this species is very similar to that of L. variabiliB of Europe; so much so as to 
render it very difficult to discern any difference in the specimens before me. It is much 
broader, shorter, and more curved than in L. californicu8 or callotiB j it is considerably longer 
behind the post orbital notches than in L . .Americanu8. 

The polar hare is peculiar to the arctic portions of the American continent, the island of 
Newfoundland, where it is quite abundant, being its ~outhern limit. Its western boundary is 
not known, though it probably extends across to Behring's Straits. It is also an inhabitant of 
Greenland. 
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List of specimens. 

Measurements. 

Locality. 

~ ·~ i 0 

" .s .s ... 
When Whence. and how 

... 
"" '0 ,:. 

Nature of Q. .... ... ~ :E ';:: E 
collected. obtained. ,; ·;:; :;:; 0 0 0 

specimen. .s 0 " .... " s '0 '0 ·;:: 
" 0 " " 

... ... 
§ g g g 

., ., 0 0 E 
g g .;; .;; § <!:: 

~ 
., 

1A 
.., .., 

~ :; :; " " :;;~ i 0 0 " 
., 

z z z !;< !;< ~ ...:l f"1 
-----------l---,----l----~--l·----1------------------

1030 Greenland •••• • •••• Winter •••••••. .S. Steenberg •••••• Skin . ....... 2.20 5.00 25.00 2 .00 3.20 2.50 5.60 3.85 3.20 
353 Newfoundland ..... Eariy spring •• ; J. G. Bell .......... Mounted ..... 2.30 •••••• 23.00· .................. 6.40 3.90 3.80 

. 1356 ............ do ........... Summer ....... J. Downes ......... Skin . .. .................... .. ................. ... . 5.90 a.BO 3.30 
1557 ............ do ........ ... Winter ........ Dr. J. M. Skues 1 .... do ..... . . .. ....... 5 .00 20.00 2.00 4.00 3.10 6 .20 4.20 3.40 

1124 2276 ...... do .............. . do .............. do .......... Headinalc ..... .......... . ... ... ....... .. ........................ .. . 
1125 2277 •••••• dd •••••• • ••••.••• do •••••••••••• •• • do ............. do .... do. •• ••••• .. ............................................... . 

·• Longest claw of fore and hind feet, .60. 

LEPUS AMERICANUS, Erxl. 

Northern Hare. ·White Rabbit. 

Le}'US americanus, ERXLEBEN, Syst. 1777, 330. (From Forster & Pennant) 

GMELIN, Syst. Nat. I, 1788, 162. 

SHAW, Gen. Zool. Mamm. II, 1801, 202. 

RICHARDSON, App. Parry's 2d Voyage, 1825, 324.-IB. F. Bor. Am. I, 1829, 217. 

BACHMAN, J. A. N. Sc. Ph. VII, 1837, 403.-IB. VIII, I, 1839, 76. 

DEKAY, N. Y. Zoo!. I, 1842, 95; pl. =vi, f. 2. 

WAGNER, Suppl. Schreb. IV, 1844, 104. 

WATERHOUSE, N. H. Mamm. II, 1848, 108. 

AuD. & BACH. N. Am. Quad. I, 1849, 93; pl. xi, xii. 

Lepus hudsonius, PALLAs, Glires, 1778, 30. 

BODDAERT1 Elenchus Anim. I, 1784, 99. 

ZIMMERMANN, Pennant's Arktische Zoo!. I, 1787, 96. 

Lepus na.nus, ScHREBER, Saugt. II, 1702, 881. (In part only, the figure pl. ccxxxiv, B. appears to b~ L. &ylvaticull.) 

Lepus virginianus, HARLAN, F. Am. 1825, 196. 

FISCHER, Synopsis, 1829. 

• DouGHTY'S Cab. N. H. I, 1830, 217; pl. xix. 

BACHbiAN, J. A. N. Sc. Phil. VII, 1837, 301.-IB. VIII, 1839, 76. 

THOMPSON, N. H. Vermont, 1842, 48. 

Lepus variabilis, var. virginianus, GoDMAN, Am. N. H. II, 164. 

Lepus borealis, ScHINZ, fiynopsis II, 1845, 286. 

American Hare, FoRSTER, Phil. Trans. LXII, 37 6. 
PENNANT, Hist. Quad. 1781, No. 243.-In. Arctic Zool. I, 1784, 95. 

Hudson's Bay Quadruped, BARRINGTON, Phil. Trans. LXII, 11. 

Sr. Cn.-Larger than the common gray rabbit. Ears about the length of the head. Hind foot much longer. Tail 

short. Color, in summer, very similar to that of the European bare ;' rich reddish or cinnamon brown above; tail sooty 

brown above, dull grayish beneath; body beneath white; ears black at the tip of the dorsal surface, this extending down 

the margins ; the fringe and posterior edge white. 
In winter, white, though usually showing a good deal of yellowish brown between the tip of the long hairs; the under 

fur plumbeous from the roots for the ba.Sal half, then brownish red. Ears white, except the external band. 
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This Epecies, the smallest, as fiu as known, of those that become white in winter, with the 

exception, perhaps, of L. washingtonii, has the ears decidedly shorter than the head, in the 
skin, though sometimes even a little longer when fresh; the body slender, and the limbs 
elongated. The ears are naked for a portion of their concavity, elsewhere thickly furred; 
thinner on their convexity. The tail is rather short. 

Winter pelage. (No. 67.) A specimen in winter fur, from northern Pennsylvania, is 
everywhere whitr., with a shade of yellowish; the concealed darker colors of the body of the 
hairs showing through iu places where the fur is parted. The under surfaces of the feet are 
deeper yellowish. The ears are white, with the distal half of the external band mixed 
reddish yellow and white; the upper part of the posterior margin. dark brown; the edge of the 
ear more white. The fur on the upper part and sides is light plumbeous for the basal half, 

(paler at the extreme base,) then pale brownish red or cinnamon, and tipped with white; mixed 
with this fur are stiffer and longer hairs, of pure white. In passing round to the lower part of 
the sides, the reddish fades •out until on the belly it disappears entirely, and the white tips 

invade the lead color almost to the disappearance of the latter. 
In a very richly colored specimen of this species, from Middleboro', Massachusetts, the pre

vailing color above is a rich reddish brown, or cinnamon chestnut, on the upper parts, sides, 

and across the throat. On the back, the black tips to the hair relieve the chestnut. The region 
around the eye is not appreciably lighter. The ears show a good deal of white, especially on 

the inner band, and on the dorsal Rurface. The outer band islike the back. The fringe of the 

ear and the posterior edge are almost white. There is a very narrow· border of black on the 

end of the ear, extending about half way round posteriorly, and one-fourth anteriorly; the 

black is more extended over the ear at the tip, though confined throughout to the convexity or 
inner surface. The tail is sooty brown, almost black above, (the color not extending on the 

rump,) and dull grayish white beneath. 

Some specimens have a decided tinge of yellow in the chestnut. The under surfaces of the 
feet are snuff brown. The under fur is bluish gray for the basal half above; beneath, ·it is 

entirely white. 
The colors of this species are very similar to those. of the European hare, Lepus timidus, 

although the hairs on the back are plumbeous, at the base instead of silky white. The long 
hairs are Teddish brown towards the end, with a black tip, instead of having the tip reddish 

brown with a broad subterminal annulus of black. 

Somewhat similarly colored to the L. californicus, this species lacks the very long ears, the 
long black tail and black line on the rump, and the cinnamon under parts. The hind feet are 

actually longer, though the animal is smaller, while the ears and fore feet are much smaller. 
In fact, in these respects, as well as in the peculiarities of coloration of the fur above, the differ

ences are somewhat as mentioned in regard to L. timidus. 
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Measurements from fresh specimens. 

Nose to occiput •••••• _. _____ •••••• _. ________ __ _____________________ _ 

eye·--------------------------------·----------------------

ear----------~---------------------------------~-----------
root of taiL •••• _. _________________________________________ _ 

end of outstretched hind legs------------------------------.--

Tail, from root to end of vertebrre •.• ------------- - -------------------
hairs ••••• __ ---.---. _________ . _____________ _ 

Ears, height, posteriorly. _________ ~ _______________ •• ________________ _ 

anteriorly ------------. ____ ----------- _______ ----------
internally above skulL ___ ------. ______ .. _---- •• ________ _ 

width----------------------------------·-------------------: .• 

Arm, between claws, across shoulders---------·-----~----------------· 
length of fore arm •• --.- •••••• --.------ __ .• --.------·-- .•• -. ___ _ 
from elbow to end of claws ___________________ ·---- - -------------

from fore foot to end of claws-----------------------------------
longest claw •••.• ~ ... _._ •••• _ ••••• _ ••• __ ._ •• __ •• ____ •••. ___ •. _ 

Leg, from knee joint to end of claws----------------------------------

tibia------------------------ -- -------------------------------
hind foot from heel to end of claws •• _ •• __ -----_ ••••••• --.---- •••• 

longest claw.---_ •• _____ ••• _ .•••••• ----._ •• --- •• --.--- •••••• ---

Weight ------"-- __ •. --------.-------- . -------------- •••• ----- ____ _ 

Measurements of skulls. 

Total length __ •••••• _ ••••••• -- .- •••• ----.------

Greatest width-------·-------------------------

Distance between orbits-------------------------

Nasal bones, length • ••.• _____ ••• --.------- •• -.--

width behind-----------------------

before __ •.•• -- •• ----------.--

Upper incisors, from front to molars ••••••• -.----- • 

hinder margin of palate. 

height ___________ --- ••• -- ••••••• -

width between external edges •••••• -

Upper molars, length taken together._ .••. ----- ••• 

distance between------------------

Lower jaw, length----------- -- -----------------

height •• ----------------------------
arc·-------------------------------· 

llll 
3 l 7 • 

Inches. 100ths of 
length. 

2.77 1. 00 

1. 46 . 53 

.71 .25 

1. 08 • 37 

• 65 • 23 

.44 .16 

. 82 • 29 

1.16 .42 

.28 .10 

.16 .06 

. 52 . 19 

. 50 . 18 

2.11 . 76 

1. 30 . 47 

2.21 . 79 

No. 316. No. 317. 

Inches. Inchffl. 

3.50 3.25 

1. 66 1. 58 

3. 17 3.00 

19.50 16.00 

28.25 25.84 

1. 58 1. 33 

2.42 1. 75 

3.58 3.42 

3.33 3.08 

3. 00 2.84 

2.00 1. 75 

21.00 19.75 

3.58 3.08 

6.08 5.50 

2.50 2. 58 

• 33 . 33 

10.25 8.50 

5.42 4.58 

5.50 4.84 

. 50 . 25 

3~ lbs. 3 lbs. 

llli 
316 • 

Inches. 100ths of 
length. 

3. 09 1. 00 

1. 55 • 56 

• 83 . 27 

1. 21 • 39 

. 62 . 20 

.42 .14 

• 96 . 31 

1. 30 . 42 

• 30 .10 

. 27 • 09 

. 56 .15 

. 46 . 15 

2.42 . 78 

1. 49 .48 

2.50 . 80 

h81 
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The skull of this species is actually shorter than that of L. cuniculus, the domestic rabbit; 
it is, however, wider and larger in the cerebral portion; the muzzle much shorter and higher, 

the nasals being shorter and considerably broader. The differences between the species are nry 
great. 

This species) in summer dress, is readily distinguished from L. campestris by its prevailing 
tint of reddish brown, instead of gray, the black border on the posterior portion of the con
vexity of the ear, &c. In winter, the fur in L. americanus is lead color on its basal half; in 
L. campestris, pure white; both have the median bar of reddish. In all seasons the tail and ears 

are much shorter ; the internal surface of the ears less densely furred and not so pure white ; 
the black in a narrow band on the posterior margin of the ear, instead of a terminal patch at 

the tip, &c. The size is every way less; the difference particularly observable in the skulls. 
This hare is very abundant in the northeastern portions of the United States, and, according 

to Richardson, reaches as far north as latitude 680. In the regions north of the Missouri plains 
it is replaced by the L. campestris, and on the northwest coast by the L. washingtonii. South
ward it is common as far as the northern counties of. Pennsylvania, and extends along the 

Alleghany range into Virginia. It is not r~re along the summit level of the Baltimore and 
Ohio railroad. 

Owing to its habit of keeping in thick tangled swamps, especially cedar swamps, this species 
is not so readily met with in localities even where it abounds as the small gray rabbit, L. 
sylvaticus. 

The synonymy of this species has been somewhat confused, but has been very admirably dis

entangled by Dr. Bachman in the several articles quoted above. Some remarks on his reference 

of Schreber's article on L. nanus will be found under the head of L. sylvaticus. 

List of specimens. 

Measurements. 

Locality. 

t: 00 >. 

"' ·a .s ... 3 > "" "" tO 
When col- Whence and how ob- Nature of spe- 6. "" "" " " " 0 

~ .s ., 
.; ~ ·z :;:; 0 .2 .2 lected. tained. cimen. "" " s "" "" -~ "" .d 
"' " 0 " " .1' " " " 0 0 .2 -~ .~D s s s s s s .£ .£ " 
"' :ll :ll ~ -~ "" =t ::;; "" :!! =a :a .a ~~ 

0 0 0 ... ... ., 
z z z z E-< E-< ~ :ti 00. 00. 1"1 

--------------1---- ----- - - - - - - - - - -
250 1202 ••.••• Quebec .••••••••.••••.. Aug. 1853 .. S. F. Baird .......... Skin .............. 3,334.00120.001.502.25 •••• 5,50 ........ 3.00 

1074 
...... rJ Middleboro', Mass ••••• Nov.27,1855 J. W. p, Jenks .......... do ................... 3.75'

1

21.00 ........ 2.255:15 ........ 3.35 
................... do .............. Dec. 8,1855 •••••• do ................. do ........... 

1

1 ............ 18.50 •••••••• 2.324.85 ........ 3.13 
................... _do .............. Nov.30,1855 •••••. ao ................ do ...................... 1'~50 ............ 4.57 ........ 3.16 

1073 

1075 
1076 .................... do ............. Nov.23,1855 •••••• do ................. do ................... 3,15

1

•17.50 ............ 4.98 ........ 3.05 
959 2003 rJ ........ do ...... ,, •••••• Oct. 23,1855 ...... do ................. do ....................... 18.50 ........ 2.415.203.20!1.55 3,15 
960 2004 rJ ........ do .............. Oct. 17,1855 •••••• do., ............... do ................... 3.2217.00 La32.23 •••• 5.463.16·1.613.30 

1072 
1439 
1440 
1569 
1570 
849 
863 

rJ ........ do .............. Dec. 2,1855 ...... do ................. do ........................................ 4.90 ........ 3.10 
rJ ........ do .............. Dec.24,1855 •••••• do ................ do ........... ,,,, ........ 20.00 ••.••••• 2.465.10 ........... . 

...... rJ ........ do .............. May 7,1856 ...... do ................. do .................................... 2.404.92 ........ 3.25 

2399 •••••• Essex county, N.Y .... Winter ...... Dr. S. E. Hale .......... do .... ''"''I''., ......................... 5.32
1
3.201.552.70 

2400 .............. do ................. do .. _. ......... do ................. do .. ,,,,, ............. , ............... •••.• .............. .. 
1906 Q ........ do .............. Sept. 6,1855 s. F. Baird ............. do ........... 

1 
............ 18.00 ............ 5.6313,05 .... 3.60 

1915 o Q ........ do .............. Oct. 14,1855 ...... do ................. do ........... ·.J.332.42 .... 10.501.082.50 •••• 3.66
1

2.50
1
1.403.17 

552 1671 Q New York State ....... Winter ...... Market ................. do ........... ! ............ 21.00 ............ 5.303.1711.613.60 
551 1670 Q ........ do .. , ............... do ............ do ................. do ........... 2.003.504.0019.501.33

1

·2.92 .... 5.38
1

3Ibs .... 3.40 
316 1236 .............. do .............. Dec. 1,1854 ...... do .............. , ... do ........... ! ................................ 3.1511.60 •••• 
481 1605 .............................. Feb. 2,1855 ...... do .............. l ... do ......... 1 ....... 3.6018.001.152.25 •• ,. 15.6~83.251.653.38 66 969 ...... Northern Pennsylvaiiia.IWintcr ........... do ................. do ...... , ""l'"' .... 4.18!19,00 .......... u .... ""I"" ~.40 
67 970 .............. do .................. do ............ do ................. do ............... 4.004,37122.001.001.752.55

1

5.50 ........ 3.40 
317 1237 .............. do .................. do ............ do ................. cio ........... : ........ 3._52117.00 ............ 4.5 2.85(49 .. i. 
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LEPUS WASHINGTONII, Baird. -

Red Hare. 

Lepus washingtonii, BAIRD, Pr. A. N. Sc. Phil. VII, April, 1855, 333. 

Ears shorter than the head; hind feet much longer than the head. Size about that of L. sylvaticus, or a little larger. 
Fur very soft and full on the bodY: and beneath the feet . Tail very short. Back, sides, and throat reddish brown ; the 
former with many glossy black hairs. Tail lead color above, rusty white beneath. Abdomen pure white. Ears black on 
the posterior margin and tip of their inner surface ; the rest of this surface pale reddish brown, except on the exterior band. 

This beautiful species occupies a position intermediate between L. sylvaticus and L. americanus. 
It is about the size of the fo-rmer, and colored somewhat like the latter. Two specimens received 
agree in color. It is not yet known whether the species changes in the winter; the specimens, 
however, were procured in February, March, and April, when the winter dress is usually still 
retained. 

The fur is dense and soft, very different in this respectfrom L. sylvaticus. The feet are very 
well furred; in fact, the pads are so full tb.at the hairs curl not unlike prepared horsehair. 
The ears are rather shorter than the head, though longer than in L. sylvaticus. The tail is 
very short. 

The upper parts and sides of the head and body, throat, and external surfaces of the limbs, 
are of a rich reddish brown, or dull chestnut, darkest on the back, where the color is lined with 
black. There is a slight mixture of black hairs on the other regions more or less distinct. 
The tail is rusty white beneath; above, dark lead color. The abdomen is pure rich white; the 
chin grayish white. The posterior edge of the fore legs, and the interior face of the hind ones, 
are whitish, more or less mixed with reddish. The posterior edge of the thigh shows a good 
deal of dark lead color. 

The fur on the back is dark lead color for most of its length, shading through a very faint 
rusty tinge in~o black; it is then reddish brown, and finally tipped with black. Interspersed 
are many long hairs entirely glossy black ; the abundance of these posteriorly imparts a pre
vailing black tint. On the sides, the pale rusty beyond the lead color is more intense, and the 
brown is very light. In one specimen all the hairs on the belly are lead color at the base; in 
another they are white anteriorly. In both, the pads on the under surface of the tarsus are 
strongly relieved against the port-ion underneath the toes, which is dirty yellowish on all the 
feet. 

The external and internal bands of the ears are like the back ; on the exterior surface the 
hairs within the internal band are whitish. The posterior edge of the ear is whitish, invaded 
above by the brownish black of the innet face. This face is black on the posterior margin, the 
color commencing about one-fourth its length from the base, and, widening above, forms a tip 
to the ear of half an inch in length, slightly invading the external band. · The rest of the ear 
is pale reddish brown. The nape and back of the neck are of the same reddish brown with the 
back, without any black, no appreciable variation being discernible as in L. sylvaticus, L. 

palustris, and other species. 
The skull of this species (1223) is remarkable for its straight outline abov.,.e, and its general 

depression, compared with L. sylvaticus and americanus. The portion anterior to the molars 

is longer, narrower, and the sides more vertical than in L . sylvaticus. 
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The species is readily distinguishable from L. americanus by its smaller size and shorter ears, 
which are more reddish internally. The tarsi are much shorter. The colors are not dissimilar, 
but the L. washingtonii has much softer fur, and a richer, darker, reddish brown. 

From L. sylvaticus it is distinguished by its longer tarsi and ears ; the latter bordered with 
black behind ; the fur is reddish brown not yellow brown ; there is no gray on the sides any
where, and the nape is not different from the back, as in L. sylvaticus, palustris, artemisia, and 

other species. 

Since the preceding description was prepared, Dr. Suckley received several imperfect skins 
of hares from the latitude of 54° 401, which, in all probability, belong to the same species. 
One in summer dress appears to be immature, and although the general appearance is as 
described, yet there is rather more yellow in the cinnamon color. The feet and ears are wanting. 
The other skins, two in number, are similarly mutilated. In these the color externally is snowy 
white. The under fur, however, is light plumbeous for more than its basal half, darker 
towards the end; it is then of a pale yellowish brown, of two shades, the outer half abruptly 
and appreciably darker, this color forming the tip of the fur. The white is due to the long 
hairs which are pure white to the roots. On the belly the hairs are without the brown, although 
the basal plumbeous is quite distinct. In this respect the colors are very similar to those of 

L. americanus, although the fur is longer. 
In all the specimens I have seen, the portion of the pads under the toes is of a brownish 

white, sharply and distinctly lighter than the remaining portion, which is strongly tinged with 
sooty. This may be considered a pretty good specific mark. 

As already stated, this species is very similar to L. americanus, and should the more northern 
individuals turn white in winter, the resemblance will be still greater. The color, in perfect 
specimens, is much the same. The size of L. washingtonii is, however, much less; the tarsi 
especially. There is considerably more black at the tip of the ear, and its dorsal surface is 
light cinnamon, instead of being nearly white. In fact, there is scarcely any white on the ear, 
this being confined to the extreme margin, instead of having the fringe and much of the dorsal 
surface of this color. 

Thus far, this species has only been found in Washington Territory, on and west of Puget's 
Sound, unless, as is highly probable, Dr. Suckley's specimens from the latitude of 54° 40' 
should belong here. It constitutes the western representative of L. americanus. 
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When col
lected. 

List of specimens. 

Measur~ments. 

~ ~ ~·~.ddi--~ 
Whence and how ob- .c Nature of §. > ...c: ~ "'t::: t .... Collected 

tained. ~ specimen. ~ ·~ IS i ~ ~ ~ ~ ~ by--

'2 sss~§~~m~ 
I ·~ ~ 1\) Q) s 3 bl) ~ ~ 'o 
I~ z ~ ~ ~ ~ ~ ~ tE ~ 

----- ---------1----1!-------'----, --- ---- ----1----
280 1223 Steilacoom, W. •r ...... Apl.1, 1854 Gov. I. I. Stevens...... 7 Skin .......... 3.42 18.50 .66 L50 .... 4.42 ~.60' 3.25 Dr. Suckley 

2808 3199 ........ do ............. Nov., 1856 Dr. Geo. Buckley ...... 133 .... do ............... 18.00 ............ 4.20 2.60 ............... . 
1422 2403 Vancouver ............. ~'eb., 1856 ........ do ..................... do ....... ." ........................ 3.52 .......... Geo. Gibbs, 
303' .... ShoalWatorbay,W.T. Mar.5,1854 Gov.I.I.Stevens ....... 15 .... do ...... l.7!i3.00 16.00 .841.751.904.13 .......... Dr. Cooper. 

1185 .. .. Cape Flattery, W. T ........... : ... Lt. W. P. Trowbridge .......... do ......................................................... . 
?2400 .... Pacific coast, 54• 40' .... Summer,'56 Dr. Geo. Buckley ...... '142 Piece of skin ................... ; • .. .. .. .. .. .................. . 

?2398 ............ do ............. Winter ............. do ............. 140 .... do ................. , .................................. .. 

?2399 ............ do ................. do .............. do ............. 144 .... do .................. ,. .................................... .. 

1 Length before skinning, 17 inches; radius and tibia each 4 inches; iris brown. 
'· Width of ear 1.70. 

LEPUS CAMPESTRIS, Bach . 

Prairie Hare. 

Lepus cctmpestris, BAcH., J. A. N. Sc. Phila. VII, n, 1837, 349.-lB. VIII, I, 1839, 80. 
WATERHousE, N. H. Mamm. II, 1848, 127. 
GIEBEL, Saugt. 1855, 449. 

I.epus townsendii, BACHMAN, J. A. N. Sc. Phila. VIII, I, 90 ; pl. ii. 
TowNsEND's Narr., 1839, 325. 
Aun. & BAcH. N. Am. Quad. I, 1849, 25.; pl. iii. 

Lepus virginianus, RicH. F. B. Am. I, 1829, 224. 
Pa. MAx. Reise, I, 1839, 508. 

Lepus virginianus, var HARLAN, F. A mer. 1825, 310. 

SP. CH .-Larger than Lepus americanus Ears abont one-fifth longer than the head. Fur soft and full, especially in 
winter. Tail as long as the head. Hind feet considerably longer than the head ; sumewhat longer than tlie eau. 

In summer, back, rump, sides of limbs, external and internal bands of the ear, and the throat, yellowish gray, varied more 
or less with brown. Beneath white. Tail entirely white, above and below • in some specimens only with a faint wash of ash 
above. Nape and interior surface of ears white, except as stated; the latter tipped with black. 

In winter, pure white all over, with a yellowish tinge. Ears white, tipped with brewn; the external and internal bands rusty 
gray. Fur on the ean and elsewhere much longer and fuller than in summer. Fur on the upper part and sides pure white on 
the basal hal£ · 

This species is among the largest of the North American hares, and is characterized essentially 
among those with ears considerably longer than the head, by having no black or even dusky 
on the upper part of the tail and the rump. As far as known, too, it is the only one of the 
very long eared hares in which the fur becomes white in winter. The ears are not quite so 
long, however, as in the L. californicus and callotis. The summer fur is full and soft; the 
winter still more so, being quite valuable as an article of commerce. The tail is very long. 
The legs are long and stout, well furred beneath. The ears · are about one-fifth longer than 
the head. 

Summer pelage. The general color of the upper parts of the body and the buttocks is a pale 
yellowish gray, mixed with a dark brown, the former predominating. The hairs are light ash 
at the base, turning gradually into pale reddish or rusty gray, and finally, tipped for a slight 
extent with darker brown or black. There are numer.ous longer hai~s interspersed, which are 

74 L 
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entirely black. The sides are of a more unmixed ashy gray. The upper part of the chest and 
the throat are gray, with a slight tinge of rusty. The anterior surface of the fore legs, with 
the exterior faces of the hind legs, similar. The under surface of head, the eyelids, the abdo
men, limbs, with the exceptions as stated, with the tail are smoky white; the latter ash colored 
along the median line above. The sides and ends of the snout are tinged with rusty. The 
under surfaces of the feet are grayish brown. The nape and back of the neck are smoky white, 
(grayish on the median line,) this color running up and occupying the entire inner surface of 
the ear and its posterior margin, except for three quarters of an inch at the tip, where they are 
sooty brown, the margin at the same time becoming creamy in color. The external and 
internal bands are like the back The anterior fringe is composed of very long hairs of a red
dish white color. 

The specimen thus described, No. 85, was collected by Mr. Townsend on the banks of the 
Columbia river, and corresponds to the Lepus townsendii of Dr. Bachman. 

Another specimen, No. 223, collected at Fort Union, in 1853, by Dr. Suckley, agrees in all 
respects except that the sides of the head are tinged with pale rusty. There is more white on 
the legs, and the tail is pure white. The ears are rather shorter, although the specimen is 
smaller. 

A specimen, No. 69, collected in winter, at Fort Union, by Mr. Alexander Culbertson, is 
pure white all over, with a yellowish tinge. The hairs on the back are snow white for half 
their length from the base, then shading into very pale reddish brown, and finally tipped 
largely with yellowish white. The central darker color, however, does not show except when 
the fur is parted. On the sides of the neck and shoulders these hairs are slightly plumbeous at the 
base ; along the flanks and beneath, as well as on the entire tail, they are pure white throughout. 
The internal and external fringes are reddish white, the hairs brown at their bases; the tip of 
the ear, for an inch, (except on the outer band,) is brown. The soles of the feet are yellowish. 

The fur is very soft and full, more or less crimped and curled at the basal half. The long 
scattered hairs on the back are two inches long ; the average of the fur about one and a half inch. 

The skull (972) of the winter specimen, No. 67, compared with that of L. callotis, (1191,) 
of the same size, shows the molars further removed from the front of the canines ; the anterior 
upper molar considerably smaller; the zygomatic arch much lower anteriorly, and the sepa
ration of the zygomata and the temples greater ; the lower molars narrower ; the lower jaw 
narrower and shorter. 

This species inhabits the northern part of the United States from the Missouri river to 
the Columbia. It is quite abundant on the Missouri, and extends as far south as the Pla-tte at 
Fort Kearney. Dr. Suckley collected one specimen near Fort Boise. 

This species was first described hy Dr. Richardson as the Lepus virginianus, supposing it to 
be what is now known as L. americanus. Dr. Bachman gave to it the name of L. campestris, 
and subsequently receiving a specimen from Mr. 'l'ownsend, and assured by him that it did not 
turn white in winter, he named it L. townsendii. He has, however, since then suspected that 
the L. townsendii did become white in winter, and was identically the same with L. campestris. 
This supposition has been verified by the reception of specimens from Fort Union, both in 
summer and winter dress ; the former agreeing precisely with a summer specimen collected by 
Mr. Townsend on the banks of the Columbia river. 
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Additional specimens received since the precediiJ.g description was written substantiate the 
identification of the white and gray hares of the upper "Missouri. The summer skins vary but 
little, chiefly in a yellowish wash to the gray of the back, and in the greater or less purity of 
the white ofthe back of the ear. In one specimen, 456, this is of a snowy whiteness. In most 
specimens the long tail is pure white thoughout; in others there is a slight tinge of ashy along 
the centralline.l 

lThe following description and measurements are taken from Prince Maximilian : 

Lepus virginianus, (campestris,) Pr. Max. Reise in das innere Nord-Amerika, I, 1839, 508. This hare in winter is entirely 

snow white, except the tip of the nose, sides of · the upper lip to the corner of the mouth, upper surface of the fore foot, 

and outer border of the fore arm, which are beautiful yellowish red color, (coffee a?-d milk). The ear is black at the tip1 

more or less yellow on the anterior edge ; down each toe of the hind feet is a bright yellowish red stripe. The incisors are 

yellowish ; the iris yellowish gray brown. 

Measurements. 

Total length to end of caudal hairs----···---------
Tail to end of hairs _______ • ________________ ----_ 

vertebrre-----------------·--------
Length of head._. ________ ._ ••••• _ ••• _ ••• __ ••• __ 

Width of head between eyes ..•• ·---------------·

Height of ear, (abov!il crown)----·····-----··----
Greatest width of ear ..•• _______ --- •• __ --- •••• __ _ 

Bristles _____ -- ••• ---- •• --. _ -------- •• -- --· •• --

Fore leg from elbow to tip of claws •• _._. ___ •••••• 

Inches. 

23 

5 

3 

3 

2 

4 

1 

4 

6 

Lines. 

6 

4 

6 

11 

1 

6 

8 

Longest fore nail.-_---------------------------- ------ •• -- Gt 
!lind nail ______ ---. _ ------ ____ - _ ------- ---------- 6! 

Hind feet. ____ •• ---_ •••••• _-.--_---.--- ••• ---.-. 

Circumference at thorax. ____ • __ ------.---- ••• --. 

Length from snout to end of outstretched hind foot._ 

5 

13 

29 

6 

5 

9 

The largest specimen seen of this hare measured 25 inclies from nose to tip of hairs of tail. Found above Fort Union. 
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Measurements of fresk specimens, made by Dr. Hayden. 

A. 1794. 

Nose to occiput ___ • _____ ----- ____ ----- ________ -----

eye ••• -------------------------------------

Inches. Inches. 

4.50 

2. 00 

4.58 

2.25 
ear_ ___ • ___ •••••••••••••••••• _ •••• ___ • _____ • _ ••• ______ ••• _. 

root of taiL ______ • __ • _____ ._. __ • ___ ---.____ 21. 00 

end of outstretched hind legs •• __ •••••••••••• _ 29. 50 

Tail from root to end of veriebrm..................... 2. GO 

22.25 

31.50 

3.25 

hairs.------------------·---- 4. 25 4.50 
Ears, height, posteriorly ____ • ____ • __ •• _ •• _ _ _ _ _ _ _ _ _ _ _ 5. 25 5. 00 

anteriorly ---------------------------- 4. 75 4. 75 
internally above the skulL ______________ ----------------

width •••••.•• ----------------··--·-·--------- 2.16 2. 75 

Arm, between claws across shoulder •• ------------------------- 22.50 

length of fore arm·---------------------------- 12.50 10.50 

from elbow to end of claws--------------------- 6. 50 7. 75 

fore foot to end of claws------------------------
longest claw --- ••••• __ • _ •••••• ____________ ••• _ 

Leg, from knee joint to end of claws------------------
tibia • __ ••• ___ • _____ •••••••• ___ ••••••••••• _. __ 

hind foot f1·om heel to end of claws ••• _ •• ----. __ _ 

longest claw _ •• __ ••• _ ••• __ • _ ••••• _ •••• _ ••••• __ 

2.50 

• 50 

10.13 

6.00 

5.75 

• 63 

3.00 

. 75 

10.75 

6.00 

6.00 

Weight. _____ ---~---.--------- ________ ••• __ -·---- _________ -I 8 lbs. 
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Measurements. 

,Q c; ~ l!l .: 
·;; 0 <8 "' <8 > ,;::: 

"" '§ Collected by-.... '- ~ " ;; ~ 0 0 <8 :E -;:; "" "" "" " "' .... .... .... 
" "' .... .... 
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0 0 0 0 0 

E E .:; .:; ~ ,;::: 
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~ ·;; ·;;; " "' " 'Q) 

"' "' "' E-t E-t "" "" "" = 
'1------1------------1--1 [--1--1--1--1---1--1--1--1--1--l--1-------

1.81 FortUnion,Nebraska ...•••••.. l Winter ........ ! E.T.Denig&T. Culbertson.l"""l Skin, (white) .. , ...... l4.17 

........ do .......................... do .................... do ......... _ ............... Skin, (in ale.): ..... . 

23.001 2.50 I 4.25 1 ...... I 5.25 I 3.80 4.90 

........ do ...................... 1 Summer, 1853 Gov. I. I. Stevens .......... . Skin .......... 1 1.90 I ·3.50 3.65 18.501 2.10 I 4.1o 4.45 Dr. Suckley ...... 

Yellowstone ................... ! Aug. 18, 1856 I Lieut. G. K. Warren ......... l ...... l .. do ............ l2.20 I 3.50 I 4.05 119.50, ..... . 2.65 I 5.40 

3208 1 .... 1 ........ do .................... .. .......... do .................. 1 ...... 1 Skull .......... , .... .. 3.66 

4.961 Dr. Hayden ...... . 

1.80 1 ............ do .......... . 

1794 

933 1 1995 

1900 2598 

1829 2597 Q 
1896 2596 rJ 

456' ...... rJ 

85 

1170 

Skin, (white) .. , ...... 

Skin .......... 1 2.35 I 3.9-2 I 4.45 I 23.001 2 35 I 5.40 I 2.50 I 5.40 Powderriver, _Nebraska •••••••• l1856 ........... 1.~""""do .................. l B 

Fort Pierre, Nebraska .......... Winter ........ Dr. J. Evans ...... . ........ .. ...... , 2.30 I 4.40 I 2.60 I 5.40 I 3.40 I 1. 75 

60milesN.W.FortRiley,K.T. June 29,1856 Lieut.F.T. Bryan ......... .. 

Cache le Poudre creek, Neb.... Sept. 6, 1856 .......... do ................ .. 

Bridger's Pass ................. Aug. 13, 1856 .......... do ................ .. 

Snake river, 0. T., 100 miles Oct. 5, 1854 Dr. George Suckley ....... .. 

above Fort Boise. 

471 Skin .......... 1"""1'"'"14.251 17.00

1 

..... . 

22.00 3. 7515.50 

20.50 3.00 5.50 257 .. do............ • .... • .. • .. • 4.50 

5.05 I 3.31 I 1.66 I 4.35 I w. s. Wood ...... 

5.55 I 3. 70 4.50 l ••••• :do .......... . 

5.55 I 3.50 l ...... l ...... l ... ; .. do .......... . 
3231 .. do ...... ., ""1"'"1'"'''15.00 

29 .. do ...................... .. 2.35 I 4.55 I 2. 70 I 5.50 ...... , 4.98 1 ................. .. 

Columbia river, 0. T ........... 1 Summer ....... ! Philadelphia A. N. S ..... ''"1"""1 Mounted .... .. 

Klamath lake, 0. T............ 1855........... Lieut. Williamson .. .. . .. • .. • • .. .. • Skm ........ .. 

3.60 1 ...... 1 21.001 2.00 I 3.25 1 ...... 1 5.42 

oooooolooooo•iooooooloooooolooooooloooooo!oooooo 

...... . 5.00 J. K. Townsend .. 

Dr. Newberry .... 

J Eyes pale yellow. ' 25t inches to end of tail before skinning. 
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LEPUS CALLOT IS, Wag l e r. 

Jackass Rabbit; Texas Hare. 
·• 

Lpus callotis, WAGLER, Nat. Syst. Amph. 1830, 25.-In. Isis, 1831, 511. 
WAGNER, in Schreber Siiugt. IV; pl. ccxxxiii, E. (original figure.)-In. Suppl. Schreb. IV, 1844, 106. 
WATERHOUSE, Nat. Hist. Mamm. II, 18481 138. 
Aun. & BACH. N. Am. Quad. II, 1851, 95 ; pl. lxiii. 
GIEBEL, Siiugt. 1845, 449. 

Lepus nigricaudatus, BENNETT, Pr. Zool. Soc. Lond. I, 1833, 41. 
BACHMAN, J. A. N. s. Phil. VIII, I, 1839, 84, 

? Lepus jlavigularis, WAGNER, Suppl. Schreb, IV, 1844, 106. · 
? Lepus texif!nus, WATERHOUSE, N. H. Mamlil. II, 1848, 136, probably not of Aud. & Bach. 

SP. CR.-Rather smaller than the European hare. Ears very long and broad; nearly one-third longer than the head and 
one-fifth longer than the hind foot. Hair on the buttocks short and close. Color above, yellowish gray, blotched and 
lined with black. Upper surface of tail and centraUine of rump, black; tail beneath, grayish white. Sides of rump, clear 
ash gray. Legs, ashy. Nape, black, (sometimes whitish?) Beneath, dull whitish, with a yellowish brown color on the 
throat. A light ring round the eye. Tip of the posterior surface ofthe ear black. 

In a considerable number of specimens before me of the Lepus callotis, I find appreciable 
differences in color, length and ~exture of fur, and size of the ears,· which, however, pass from 
one extreme to another by such gradual stages as to leave very little base for subdivisipn into 
species. In what may perhaps be considered as a typical specimen, (299,) the ears are nearly 
one-third longer than the head, and at least one-fifth longer than the hind feet. The tail is 
more than half the length of the ear. The prevailing color above is a yellowish gray, lined and 
waved with black in irregular amount of aggregation ; the two colors quite distinct. The upper 
part of the tail (all visible from above) is black to the bases of the hairs ; this extending up the 
rump for full the length of the tail, and separating on either side a patch covering the rump and 
thighs of a whitish ash color, finely lined with black, and in strong contrast to the more yellowish 
fur anterior to it, which is strongly blotched with black. The nape is sooty black. The 
under parts of body are white, the collar on the throat alone of a pale dirty brownish yellow ; 
the under part of the tail is grayish white. The long hairs on the anterior margin of the ears 
are brownish white; the posterior margin of the ear pure white; the back of the ear is dirty 
brownish white; posterior face and margin of the tip of the ear are black. 

Nos. 134 and 252 agree in the black nape. In all the others the nape is grayish white, with 
a brownish line down the centre. In some specimens there is a dusky tinge in the white. ' In 
some specimens there is a very distinct yellowish white ring round the eye. Sometimes the 
light color of the internal surface of the ear is a pure white in strong contrast with the terminal 
black. The yellowish gray of the upper parts is sometimes rather more of a buff; never as 
much as in the L. californicus, however. 

In specimens from the Llano Estacado the fur is much fuller and longer. I can, however, 
appreciate no other difference. The fringe of the ear. is very long. 

Several specimens collected by Dr·. Suckley at Fort Boise, on Snake River, Oregon, agree in 
general characters, though differing in some respects. In one the fur is very thin and 
scant, being probably the old summer fur. The gray of the back is quite pure. The black of 
the tail and rump very broad and distinct. The color of the nape cannot be made out. The 
ears are as described; the black at the tip behind about an inch long. The under parts are 
of a smoky white ; -of the tail rather more brownish. 
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In the other specimen (455) the fur is very long and full. The prevailing color above is 
nearly a pure gray, blotched with black, the hairs being of this latter color subterminally for a 
quarter of an inch. The fur in its length and .fulness is much like that described from the 
Llano Estacado; the subterminal annulus, however, is much blacker. 

It is barely possible that an additional species may exist in the central highlands of North 
America; but for the present I prefer to consider the peculiarities described as rather the 
result of a. more elevated and boreal climate. 

I have never met with any specimens having the peculiar characters of L. texianus of Aud. 
& Bach. The nearest approach is in a pair of ears from Red River, Arkansas, in which the 
prevailing color is more of a faded cinnamon. 1 

This species is similar in general form to L. californicus j the latter is, however, much more 
cinnamon colored ; the under parts of the body, legs, and tail being of this color instead of 
whitish. The legs appear to be rather longer and more densely padded. 

An article on L. callotis, based on other specimens, will be found in the report of the United 
States Mexican Boundary Survey, and in this is a notice of a specimen collected west of San 
Antonio by Mr. Clark, in many respects quite different from the typical L. callotis, and ap
proaching somewhat to L. flavigularis. In this specimen (301) the fur is much longer and 
softer beneath; the tail is very long, with the hairs, measuring 4.08 inches. The prevailing 
tint beneath is light gamboge yellow instead of white. The nape is grayish, and the ears 
tipped with dark brown. The feet are very densely furred beneath. There are also some 
differences noted in the skull. These will be appreciated, in part, by the accompanying table 
of measurements and proportions of the skull of this variety (1215) compared with two others of 
the more typical L. callotis. 

The Lepus callotis will be found, from the list of localities given below, to have quite an ex
tensive range, especially if the Fort Boise specimens should really be the same. It has not yet 
been found in California, and the locality given by Bennet for his nigricaudatus may be sup
posed, from this evidence, to be much further south and east of that generally understood. 
Thus far, if I recollect aright, not a single one of the species assigned by him to "California, 
adjoining Mexico," has been found in that State. The probabilities are, that they came from 
the southern part of Sonora, west of the Sierra Madre, perhaps not far to the northeast of 
Mazatlan, and from Rix to ten degrees south of California. 

1 The L. texianus of Waterhouse agrees very closely with the pale naped variety of L. callotis here described, and if distinct 
will be entitled to the name. The L •. texianus of Audubon and Bachman appears sufficiently distinct from either. 
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Measurement8 of skulls. 

No. 1215. No. 1191. No. 1118. 

Skull. 

Inches and 100ths of Inches and 100ths of Inches and lOOthsof 
100ths. length. 100ths. length. 100ths. length. 

·-----
Total length' -- --------- - -------·----------·- 3. 62 1. 00 3. 60 1. 00 3.40 I. 00 

Greatest width between zygomata- - - ----------· 1.75 .48 1.72 .48 I. 66 .. 48 

Distance between ante-orbital notches • •••• - •• --. I. 02 • 28 1. 00 • 28 . 84 • 25 

Nasal bones, length.-- •• ---------_ •••• _ • • •• _ •• I. 50 • 41 I. 52 • 42 I. 52 .44 
width behind ___ ____ ______________ .84 • 23 .74 .20 . 72 . 21 

before •• • • • •••• • •• - •••• --.- • 59 . 16 . 50 • 14 .. ................... .......... .. .......... 

U pperincisors from front to molars •• • •••• - •• - ••• 1. 18 • 32 I. 22 • 33 I. 05 • 30 

hinder margin of palat e 1. 54 .43 1. 54 • 43 I. 42 .42 

height •••• -------------- - ------- • 36 .10 . 40 . 11 --------- - ----------
width between ext ernal edges •••• _- • 26 . 07 . 23 . 06 ...... . .... .. ...... ------ ·---

Upper molars, length t aken t ogether • • •• • --- - - -- . 65 • 19 • 67 .18 . 60 . 17 
distance between • • ___ • __________ . 53 . 14 ,4,3 . 12 . 46 • 13 

Lower jaw, length •• _ •••• -------------------- 2.90 • 80 2. 88 . 80 2. 75 • 80 

height-- - -·---- - --- - -------------- 1. 68 • 45 I. 60 . 45 1.71 • 50 

1 The measurement is to the anterior extremity of the nasal bones. To the anterior face of the incisors it is a little more. 
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.ci 

·~ " ~ " " ~ .s .s " 0 

" "" Collected by-l> "' "" M t;; ""' "" " " .s ; >. 0 0 

" "' .s "' >. 
"" "" - - "" ~~ "'-'-< 

" " e"" -" " ~ ~ -~ "' " 0 " 0 ·;::::: 

s s .s .s -
:s~ i ;:; 

'8 ::0 ~ "" '3 M 

" .s "" 
. ., ·s 

0 0 w. 

299 

300 

13.4 

r)3 0 z z z z E.; E.; r-. ::::: w. ::::: :::: 

0 

~--I--I CharcoEscondido,Mex ........ 1853 ... = Lt.D.N.~ouch .••• ~~~ Skin= 4.08 ~ 19.75 2.25 3.25 2.17 4.5.e ~= 5.0715.42 =----
........ do ..................... 1B53 ................. do..................... ~3~ .. do ................................. •••••• ............................. 1 ...................... .. 

1118 

135 I 1119 

252 

259 

301 

302 

2968 

2Q69 

1720 

1721 

1722 

1725 

1191 

1215 

1216 

346 11260 

454 

455 

Eagle Pass, Tex ............... APril, 1€52 Maj. W. H, Emory ............... ." .. do ....... 3.83 4.00 19.50 ............ 2.17 4.58 3.45 1.65 4.50 I 4.83 A. Schott , ..... . 

........ do .................... I Summer, 1852 1 ...... do .................. .. .. do ....... l 4.25 I 4.80 I 24.50 I 1..75 I 2.83 I 2.93 I 4.58 

Brazos Santiago, Tex .......... 1 Antnmn, 1853 G. Wurdemann .... ......... . .. do ....... l 4.00 I 4;43 

Austin, Tex .................. . S. K. Jennings ............. .. Ears •••••·I••···· 

...... ·1 W. of San Antonio ........... 11851 ........... 1 Col. J.D. Graham ......... .. 

o ........ do ..................... 1851. ................ do .................... . 

...... Llano Estacado, Tex ........... 1854 ........... Capt. J. Pope .............. .. 

Skin ...... 1 4.17 

.. do ..... .. 

.. do ..... .. 

4.55 

3.30 

0 ! ........ do .......... .. 1854 ........... l ...... do ..................... 1 ...... 1 .. do ..... .. 

Q 

Devil's River, Tex .•••• ········1 May 3, 18551 ...... do ................. ""1"""1" do ...... . 

Camp on Pecos ................ Ang. 15, 1855 ...... do ............................. do ...... 1 ...... 15.00 

.... .... do ...................... 11855 .......... , ...... do .................... . 

0 1 ........ do ................... J May 23, 1855 ...... do ................... .. 

.. do ...... . 

.. do ..... .. 

4.60 

Fort Conrad, N. M ........... .. Lt. A. W. Whipple .......... 1 ...... 1 .. do ....... 4.45 

,J 1 Boise River, 0. T ............. 1 Sept. 27, 18541 Dr. G. Snckley .......... ""I 27 I" do ..... .. 

...... ~ ........ do ....................... ; .... do ............. do ..................... 28 .. do ..... .. 

1 Measured before skinning. 

21.75 I 1.58 I 2. 75 I 2.25 I 4.60 I 3. 75 

20.50 I 3.08 I 4.08 I 2.05 4.58 3.75 

19.00 

24.00 

28.00 

17.50 

22.50' 

4.95 

2.0515.05 

2.38 4.88 

2.20 1 ...... ,3.80 

I. 70 4.40 

5.0715.42, ..... dG .......... 

1.7514.75 5.17 

1.75 I 5,00 1 ...... , J. H. Clark .... .. 

...... do ......... . 

5.22 

5.95 

5.95 I 7.00 , ........ . ...... .. 

I. 7515.95 

...... 4.90 

····••l••••••i•····· 

Dr. Kennerly .... 
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LEPUS CALIFORNICUS, Gray. 

California Hare. 

Lepus californicus, GBAY, Charlesw. Mag. N.H. I, 1837, 586, (named only in Pr. Zool. Soc. Lond. IV, 1836, 88.) 

BACHMAN, J. A. N. Sc. Phil. VIII, 1, 1839, 86. 

WAGNER, Suppl. Schreb. IV, 1844, 110. 

WATERHOUSE, Nat. Hist. Mamm. II, 1848, 131. 

Aun. & BACH. N. Am. Quad. III, 1853, 53 ; pl. cxii. 

GrEREL Saugt. 1855, 450. 

? J;epus richardsonii, BACH. J. A. N. Sc. VIII, I, 1839, 88. 

WAGNER, Suppl. Schreb. IV, 1844, 111. 

Lepus bennettii, GRAY, Zool. Sulphur, Marum. 1844, 35; pl. xiv. (In color rather nearer L. califomicus.) 

SP. Cu.-Size large. Ears and hind feet much longer than the head, (the ears longest.) Tail as long as the head. 

Limbs elongated; not very densely furred. Fur rather soft. ·Upper parts light cinnamon and black. Sides of the body 

ant.el'iorly, chest, and outer surfaces of limbs cinnamon, with a slight mixture of black. Under parts whitish cinnamon on 

the median line, darker externally and on the inner surfaces of the limbs. Tail dull cinnamon; the upper part and a line 

r.mning up a short distance on the rump, black. Extremity of the dorsal surface of the ear, with the adjacent edges, 

black. Internal and external bands, dusky; rest of the dorsal surface of the ear, with the posterior edge, fulvous white; 

rest of the external surface, with the anterior fringe, pale cinnamon. Under surface of the head lighter than the chest. 

Bases of the hairs and fur above, grayish white; below, white; on the sides, light plumbeous. Nape, dusky grayish. 

General color above, mixed black and light cinnamon red ; the longest hairs being light 
smoky ash, or whitish ash, for about half the length, then dark sooty brown, then pale 
cinnamon red, and tipped with black; the intermediate shorter hairs are similar but without 
the terminal black. '!'he fur proper is without the terminal black and sub-terminal cinnamon. 
The sides are similar, but with less black. The under parts are a very pale cinnamon, becoming 
darker along the edges of the abdomen, and the inner surfaces and edges of the limbs. These 

hairs on the median region of the belly are nearly white at the base, but towards the sides 
their bases are pale lead color, becoming darker externally. The sides of the body anteriorly, 

the entire throat and chest for some distance from the fore leg, and the external surfaces of the 
limbs are of a light cinnamon, but with very little black intermixed; a small proportion of the 
hairs only have annulations of this color, and these principally the longer ones. The fur here, as 

on the sides, is piumbeous at the base instead of ashy white, as on the back. The under part 
of the head is of a dirty yellowish white, clearly defined against the band on the neck just 

mentioned, where the fur ~s also much fuller. The nape behind the ears is covered with very 
short fur of a smoky gray, without any median line of darker; the eyelids are cinnamon, the 
sides of the head behind the eyes like the back, with less black. 

The base of the dorsal surface of the ear is a pale fulvous white, this color running up on the 
posterior margin of the ear, which is densely clothed with soft compact hairs. The same color, 
less pure, extends over the rest of the dorsal surface or convexity, with the exception of the ex
ternal band, hereafter mentioned, and about an inch of the tip, which is very dark brown, (this 
color not invading the external band, except at the very tip.) The internal surface of the ear, 

or the concavity, (with the exception of the internal band,) is like the dorsal, but more fulvous. 
The internal and external bands (of Waterhouse) are mixed black and light cinnamon, like the 
back. The anterior fringe is light cinnamon, with black tips to some of the hairs. The edge 

of the upper part of the ear, opposite the dark patch, is also dark. 
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The tail is light cinnamon beneath and on the sides; above, it is black, this color extending 
up on the rump for several inches. These black hairs become sooty brown towards their bases. 
The long hairs on the soles andheels are dusky. There is a small white spot on the top of the 

crown. 
In the preceding aecount I have given a detailed description of a skin from San Diego, the 

locality whence Dr. Gray's specimen was obtained. There is no great amount of variation in a 
large number of specimens before me, from localities extending between the Colorado river and 
Oregon. An extreme is seen .in a very large skin from Petaluma, in which the cinnamon color 
is everywhere considerably more intense. The basal fur of the back is not so pure white, being 

strongly tinged with plumbeous. 
The colors of this Petaluma specimen almost exactly resemble those of the European hare, L. 

timid us. In the latter, however, the belly and tail (excepting the dorsal line of the tail) are 
white, not cinnamon; the medial black line of the rump extends much less forward; the legs 
are more rufous. · The ears are very much smaller and narrower ; the hind feet rather longer ; 

the fore feet considerably so. 
The variations in this species consist chiefly in the depth of the cinnamon shade, and in the 

introduction of plumbeous as an element of coloration in the under fur. The more northern 

specimens are usually the 'larger. 
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1416 1 2273 

2976 

664 

668-

1169 

1027 

? 1162 I 2044 0 

Locality. When COl· r 
lected. 

Colorado Deoort . . .. . , .... .. .... 

San Diego, Oal ...... . .. . . ..... . J May 12,1856 

...... do ...... ................ .. 

San Francisco, Cal. . ... , . , ..... 

...... do .. . ....... .... ........ .. 

Petaluma, CaP . . ...... . . ..... . 

...... do .. .. .. ...... . ......... .. 

...... do ...................... .. 

Bodega, Cal. ..... .. ......... .. 

List of specimens. 

Measurement~. 

.! ~ ., 
E .; e .., '" ..ci ..: I ;;: ., '2 "' ... ... .. 

Whenee and how obtained. 
I E " " .... " I Collected hy-"" .... " ..: ~" 

~ ~ ~ ·;:; 0 
~ "' -5 .. 0 

"" - !;', "' .. " 3 "" ..r ., 
" .... ., 

"' 0 " ~ il 
., ._ 

0 il ., 0 -~ <a s s s s .s - 0 

" ~ s s ·gn !l ~ ~ ~ 
., ., "" I ~ :; ~ 
~ 

:;l :::: .. " ·.: .. " 0 0 " 
.. 0 = "' -"' :;: 0 z z z z .. 
""' 

I>< I "' "' 
Maj . W. H. Emory ........... .. 

Dr. J. F. Hammond .. ., ....... . 

Lt. W. P . Trowbridge ........ .. 

Lt. R. S. Williamson ......... .. 

Capt. J. Rodgers .. ............ V 3491 .. do .. .... .. 

E. Samuels ............................ do . .. .. .. 

,,,,,,dO,, •• ••• • •••• •• ••o••• •••• •• •• •• ,, dO. , ,,, . o o l o oooo o 

:::-3.95 20 .00 ~~~= 4 .70 ~~==15.10 A.Sch~ 
3. 10 3. 40 15 .00 l.Sl~ 2.38 1.98 3.631"" " ...... 3.35 ........ ........ .. 

3.45 3.95 20.00 3 .00 4.60 ...... 4.70 I'"'" ..... . 5.10 A . Cas;idy .... .. . 

I 
. , 

4.70 21.00 ~.95 4.70 2,30 5.10 .......... ~. , 6 .00 D:.J· :·.Ne~berry 

... . .....•.. 4.00 l .7a ... . . V\· m . ~~Jmp;:.on .. 
I 

22.00 I 3.20 I 4.7o I 2 .55 5 .6o ! ...... 

S kin .... .. 1. 76 

.. do .. ...... 1.50 

.. do .. ...... 1. 70 

. . do ........ 9.35 

5 .40' 

3.91 1. 75 .. .... .. .. .... .. ........ 

...... do .......... , . .......... .. 

L t. Trowbridge ..... . 

Skin in alc.l2.35 1 4.10 1 4. 7~ 

Skin ...... 

3.60 15.3512.50 5.20 

2 .63 5 .20 
···· ·· ...... 6 .50 ·············· ···· 
····· · ...... 5.50 '1'. A. Szabo ..... 

...... do .................. .. , ... I Feb., 1855 . .. I ...... do ... ..... ..... , ........ .. ..do .. ...... 12.40 , 4,75 1 4.90 25 .00 , ..... 'I' ..... 12.3-2 5.30 ...... ...... ,s.s; ········ ·········· 
Fort Reading, Cal ............ .. Lt. Williamson . . .. ........... . .. do ........ 1!.20 3.50 4.03 20.00 .. .. ........ 2 .65 5.05 ...... 5. 70 Dr. Newberry ... . 

FortJones,Oai ................ J Apri!,1855 ... l Dr. George Sucl\;ley ............ l 70 l .. do ........ ,., .. .. 2.SO 1 5.55 

3.80 Head of Willamette, Cascade 1 .............. 1 Lt. Williamson ... .......... .. .. do ........ , ...... 2.27 Dr. Newberry .... 

mountains. 

• Skulls from Petaluma meusure-

2271 .................... 3. 75 inches. 

2272 .................... 3.~5 + 1.71 inches. 

2274 .................. .. 3.64 + l. 75 inches, 

Width, 3,50. 

"'" (.0 
0) 

;:: 
~ 

~ 

Ed 
:;d 

t_>j 
1>1 
~ 

> 
!;;j 
t::::l 

00 
<:l 
::0 
-< 
t_>j 
~ 

i 
lSI 
0 
0 
t" 
0 
0 

I 
0 
Loj 
!;;j 
['lj 
~ 
> 
t" 

:;d 
['lj 
"t'' 
0 
:;d 

~ 



RODENTIA-LEPORiDAE-LEPUS SYL•V ATICUS. 

LEPUS SYLVATIOUS; Bachman. 

Gray Rabbit, 

Lepus nanus, ScHREBER, Siiugt. II, 1792, 881; pl. ccxxxiv, B. (In part only, especially the figure.) 

DEKAY, N. Y. Zool. I, 1842, 93; plate xxvii, fig. 1. 

WAGNER, Suppl. Schreb. IV, 1843, 114. 

L epus americanus, DESlifAREBT, Mamm. Ii, 1822, 351. 

HARLAN, F. Am~ 1825, 193. 

Aun. Orn. Biog. II, 51 ; plate. 

BACHMAN, J. A. N. Sc. VII, n, 326 ; plate xvi, fig. 3-4. (Ear and foot.) 

THOMPSON, N. H. Vermont, 1842, 48. 

Lepus sylvaticus, BACHMAN, J. A. N. Sc. VII, n , 1837.-IB. VIII, I, 1839, 78. 

WATERHOUSE, N.H. Mamm. II, 1848, 116. 

Aun. & BAcH, N. Am. Quad. I, 1849, 173; plate xxii. 

Der Nord-Arnerikanische Haase, SCHOEPF, Der Naturforscher, XX, 1784. 

0!}7 

Sr. Cu.-Hind leg, frotn heel, longer than the head by the length of the claws. Ears about two-thirds the length of the 

bead. Fur full, and moderately soft. Pads of the feet full. Back light yellowish brown, banded, and lined with black; 

this color extending along the anterior edge of thighs. Side much grayer ; across the rump clear ash, gray and black. 

Nape, fore legs, and outside of hind legs, yellowish rusty, anterior face of the latter whitish; throat, yellowish gray. 

Lower pm-ts pure white. Tail above, like the back; beneath, pure cottony white. Ears with the posterior edge whitish; 

the edges of the dorsal surface, towards the tip, black, the other portion, except the external band, ashy brown. Concavity 

of ear whitish. Fur everywhere lead color at the base, except under the tail. Among the largest of the short-eared rabbits 

of North. America. Ears considerably shorter than the head; measured from the base of the cartilage, of equal length. 

No. 304. The dorsal region and the upper part of the tail exhibit a mixed yellowish brown 
and black-this color imparted by the long hairs, which are lead color for two-thirds their 
length ; then black, then yellowish br own, and then tipped with black. The fur proper is lead 
color, except the extreme tips, which are blackish brown. The sides of the body and thighs 
and throat are mixed yellowish gray and light brown ; the hairs being lead color at base, then 
brownish white, shading into pale rusty, and then yellowish gray (the principal color) and tipped 
with black. The entire rump, top, and sides, are of a much purer ashy gray, the black tips to 
the hairs giving somewhat the appearance of concentric circles. The.fore shoulders have a light 
wash of TUfous, this, in fact, invading the throat. The back of the neck and upper part of the 
back, the fore legs all round, (paler internally,) the outer surface of the tarsus and lower tibia 
are clear yellowish brown or pale rusty, more or less mixed on the hind legs with reddish white. 
Along the anterior edge of the thigh is a band of the color of the back. The sides of the head 
are reddish gray, with the black tips to the hairs obscurely arranged in crescent-shaped lines. 
Whiskers are mostly black. Entire under parts, with the exceptions stated, pure white, with 
a patch of pale rusty along the groin. 

The ears are nearly naked on their concave surface, except posteriorly and terminally; on ~he 
back part of the ear the hairs are quite sparse. The posterior edge of the ear, with the anterior 
fringe, are rusty white, the internal and external bands like the back; the latter clear pale 
rusty towards and around the tip of the ear; the former, with a concentrat ion oi black hairs 
superiorly so as to form a,dark line on the anterior flexure, running into a dark brown margin 
around the tip of the convexity of the ear. The remaining portion of the dorsal surface of the 
ear is a mixed dark ash and brown, paler below where it runs into the rusty of the nape. The 
fur everywhere is lead color at the base except under the tail, where it is pure white. 
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The fur is everywhere full, especially on the rump. The under surfaces of the feet are 
broadly and densely furred. 

Measurements of fresh specimen. 

Nose to occiput ----- ------·------- -- -- -----1 
eye ______ ___ ____ ________ ____ _______ [ 

ear--------------------------------1 

root of tail _. __ • •• - - _-. -.- •••• - •• • • _I 
end of outst retched hind legs ______ __ _J 

Tail from root to end of vertebrre ______ ______ _ 

hairs----------------
Ears, height posteriorly • __ __ • -'- ••••••••• __ _ _ 

anteriorly. --------------- ____ _ 
internally above skull ____ • ____ _ 

width .••• ••• --- -- ----------- - - - -----

No. 304. 

3.25 

1. 93 

3. 17 

16.75 

26.75 

2. 00 

2.75 

3.00 

2.93 

3.00 

1. 75 

Arm, between claws across shoulder_._._. __ _ 

length of fore arm •• _. _______ • ___ • __ _ 

from elbow to end of claws _____ • __ • __ _ 

fore foot to end of claws ••• _._ •••••• __ 

longest claw •••• .•• • _-_. __ ._ •• __ ._. __ 

Leg, from knee joint to end of claws •• - - ___ . 

·tibia .-.-- - .--.- ------------------- -
hind foot from heel to end of claws ••• __ 

longest claw • ___ • __ ••••• _. _ ••• _ •••• _ 

Measurements of skulls. 

No. 304. 

17.25 

3. 08 

4.75 

1. 93 

• 25 

7. 50 

3.42 

3.58 

. 33 

No. 1227. Skin 305. No. 1231. Another skull. 

Inches and lOOths of Inches and IOOths of Inches and 100ths of 
100ths. length. 100ths. length. lOOths. length. 

--- - -
Total 

length! ________________________________ 
2. 77 1. 00 3. 00 l 1. 00 2.85 1. 00 

Greatest width _. ---.---- - .-.- - -.- •• --- ~------ 1. 46 . 52 1. 40 . 47 1. 43 • 50 

Distance between orbits •• -.-.-.---- •• ---------- . 68 . 24 . 70 . 23 • 80 • 28 

Nasal bones, length •• __ -------- - ··- - ----------- 1. 20 . 43 1. 28 .43 1. 20 . 42 

width behind •.•• ---- ------- -- --- - . 58 • 20 . 60 . 20 . 67 . 20 

width before ------·-------------- • 37 . 13 . 34 .11 . 41 .14 

Upper incisors, from front to molars • •••• •••• •••• • 92 . 33 . 87 . 32 . 90 . 32 

from front to hinder margin of palate 1. 20 . 43 1. 28 .43 1. 20 .42 

height ••• ------- - ----------- --- . 25 .09 . 28 . 09 . 25 . 09 

width between external edge3 ____ • 20 . 07 . 22 . 07 • 20 • 07 

Upper molars, length, taken together----------- . 55 . 20 • 56 . 19 • 56 ----------
distance between --- _. ___ •• _- ••• - . 43 . 15 . 40 . 13 . 40 ----------

Lower jaw, length---- - ------ -- ---- - -- - - ------ 2. 22 . 80 2.38 .79 2.24 ....................... 

height ... _. ___ ----- ______ ______ ____ 1. 27 • 43 1. 35 . 45 I 1. 24 ........................... 

arc ____ ___________________ ________ 
1. 27 .43 --- ------- -- --- ----- I 2.24 ----------I 

1 These measurements are taken from occiput to end of nasals. The length is a little greater to the anterior face of the 

incisors. 

Of a numl;ler of skulls of L. sylvaticus not entered in the list of specimens, the largest (1231, 
from Washington) measured 3.05 + 1.41. This is the largest I have ever seen from the eastern 
States. The rest ranged mostly from 2.80 to 2.95 in length by 1.35 to 1.49 in breadth. A 
skull from Fort Des Moines, belonging to one of the skins, had a breadth of 1.55 ; this indicates 

a very large size. 
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In a large series of rabbits, from Iowa and Wisconsin, I find the average size considerably 
greater than in the eastern States. There is a greater mixture of black on the back, where the 
general colors also are grayer. The upper part of the tail is grayish. The fur beneath the 
tips of the long hairs of rather a sooty plumbeous tinge, instead of the decided yellowish brown 
of the eastern rabbit. The ears are more densely furred ; the inner and outer bands mixed 

gray, brown, and black; the cavity of the ear grayish white; the back of the ear ashy white; a 
black margin encircles the dorsal surface ofthe ear, beginning a little above the anterior root, 
and extending some distance round the tip. Notwithstanding the larger size, the ears appear 
absolutely shorter than in the other. The white of the belly, too, appears more restricted . 

Specimens from the southern States are rather smaller than those from Washington city, and 
have the fur harsher and coarser, the ears th1nner. Winter specimens show a greater amount 
of black on the back than in those from Washington. This is also seen on the cheeks below 

the ears. 
The transition to the L. artemisia is very gradual, and, in the case of several specimens from 

the upper Missouri, I find it very difficult, if not impossible, to decide to which species they 
belong. This is rendered the more difficult, from the fact that the western specimens of L. 
sylvaticus are more gray in color than the eastern ones, this being the color of artemisia also. 

It is not a little remarkable that this, one of the best known animals of North America, 
should ~ot have received a distinct scientific name until 1837, when Dr. Bachman, to whose 
critical investigations so much of the accuracy of our present knowledge of North American 

species is due, gave to it the name of L. sylvaticus. The full history of the species will be found 
detailed at length in the articles of Dr. Bachman, as quoted above. I will only remark, in 
reference to the citation of L . nanus of Schreber, that, while, from the unquestionable mingling of 
the characters of L. americanus and sylvaticus in its diagnosis and description, it cannot be taken 

as the name of the latter ~species, yet that the detailed description belongs mostly to sylvaticus. 
Most of this was derived from the article of Schoepf, with unnecessary interpolations from 
Forster and Pennant. The animal of Schoepf refers entirely to the L. sylvaticus, as will be 
clearly evident from the translation I give below ; 1 that of the two first mentioned authors, to 
the L. americanus. The diagnosis of Schreber applies exclusively to L. americanus. 

lDer Nord-Amerikanische Haase beschrieben von Johann David Schopf. Der Naturforscher, 20 Stuck, Halle, 1784. 

[Written at New York, (March ?) 1783.] 

The North American hare has universally been confounded with the common European hare, (Lepus timidus, L.,) which, 

however , is not found at all in this country, and differs greatly from the first named in more than one particular. Even 

Kahn considered it merely as a smaller variety of the European hare, which was, perhaps, the reason why Linnreus makes 

no mention of the American species. 

The people of this country have no fixed name for the species, calling it sometimes hare, and sometimes rabbit. I have, 

however, learned from various hunters that it is everywhere the same, and that they have never met with any animal 

similar to the European hare. The greatest length of a full grown specimen seldom equals, or never exceeds, 1~ foot, the 

weight being about 2t or at most 3 pounds. 
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[Note continued.] 

The following table presents the dimensions of one of the largest of these hares in the London scale. 

Inches. Lines. Inches. Lines. 

From tip ofi10seto anus ______________ _ 

anus to tip of taiL _____________ _ 

humeru:s ••••••.•.•••..••• ---- --

elbow or fore arm •...•.•••••••• -

carpal joint to end of longest finger_ 

femur---.--- __ • __ ------------

tibia •••• __ • _ •• _ •• _ •• - •••• -.---

heel to end of longest finger __ ._.~ 

tip of nose to tip of ear ____ ----_._ 

inner canthus of orbit

inner orbital canthus to the base 
of the ear. ___ • ______ •• _ •• ___ _ 

Length of ear ____ • ___ • _ •• __ • ___ ••• _ - -

15 

2 

2 

2 

1 

3 

3 

3 

5 

1 

1 

2 

2 

6 

8 

2 

5 

2 

4 

5 

3 

5 

Distance between the two inner orbital 
canthi ___________________ ------ __ _ 1 

Between the outer orbital canthi. __ ._.__ 1 

Breadth of forehead between eyes .•••••• --------
Longer diameter of eye. ____ ••• ____ •. _. __ •• ___ _ 

From angle of mouth to tip of nose _____ --------

lowerjaw. --------
Total length of lower jaw______________ 2 

From hinder end of skull to shoulder 
blade _________ • ____ ..• _ , ••• __ • ___ • _ 2 

Distance between outstretched fore and 

hind feet-------------------------- 20 

2 

2 

7 

7 

7t 
5 

5 

Color. Forehead, cheeks, back, sides, arms, and thighs, light brown, mixed with black. The basal portion of each hair is a 
clear gray, this passing insensibly into a feeble black, followed by a ring of variable breadth, and of a more or less light brown 
or roe color. The tips of the hairs again are black for . a considerable space. The long and stiff hairs are all as described; 
betwe~n them, however, is a softer, shorter, and waved fur, likewise gray at the base, then light brown, rarely with a black t!p. 

The throat is white ; the lower portion of the neck light brown; the tips of the hairs mostly white, .never black; rest of 
under parts white; the base of the fur,however, always gray. 1111 

The fore and hind feet are densely beset with short hairs of a clear, light brown, without black, shading off on the inner side 
into grayish white. 

The upper pa1t of the tail is like the back; the under portion entirely white; this as well as the white hairs around the anus 
are more wavy than the rest, and without the usual gray at the base. 

The color is the same summer and winter, varying not the least in the coldest weather. 
The two upper incisors project a quarter of an inch beyond their socket. Removed from the head, each forms an arch, the 

two extremities half an inch apart. 
The molars are five, distant three-quarters of an inch from the incisors. 
The lower incisors are one line broad. 
The length of the ears, measured in what way you will, never much exceeds two inches, five to eight line~. Brought for-

,,wards, they cannot be brought, without violence, to the tip of the nose. Laid back, they reach to the shoulder blade. The tips 
are rounded off rather bluntly . Internally they have only a few thin, light hairs on the margin. On the outer margin there is 
a very narrow black border half a line broad, and reaching to the tip, which itself is either not at all black, or else not more so 
than the dusky border referred to. 

The uis is black. The sclerotica white. 
This animal is far inferior in speed to the European hare. It makes its form usually in tho bushes, but also in hollow trees, 

clefts, and cavities in stone walls. 
From the preceding description it will be seen that this species differs from the European hare : I, by its invariably smaller 

size ; 2, by its weight; 3, by its ears, which, a, if not shorter, at least are nqt longer than the head, {3, have blunter tips, with 
only a narrow border of black, y, and are entirely naked behind. ' 

From the rabbit it differs in the white eyes, and in not digging a burrow .-(The white eyes are erroneously given.) 

N. B. The description of Schreber is taken almost entirely from Sflhoepff, with an occasional interpolation by Pennant and 
others. 

In comparing this description of the "American hare "by Schoepff with specimens, it will be found to form an exceedingly 
admirable account of the common gray rabbit, such as is seldom found in the older writers. The most characteristic points are 
found in the measurements; as, for instance, the hind feet, 31\ inches; the ears, 2-{9; inches, &c. The fur above is said to be light 
brown; the basal portion gray, passing into a feeble black,followed by a ring of light brown, and tipped with ];)Jack. In 
L. americanus there is no subterminal black ring. The base of the fur beneath is said to be gray; in L. americanus it is pure 
white to the roots. The upper part of the tail is said to be like the back, the under part pure white to the roots; in L. ameri
canus it is of a sooty black above, ve_ry different from the back ; beneath it is of a smoky, light, plumbeous ash throughout. 

There are many other distinctive features of the gray rabbit, as distinguished from L. american us, which Schoeplf presents in 
his article so as to leave not the slightest uncertainty as to the species he had before him. 
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Measurements. 

,ci ~ ci ~ ·; <E 
" "" ... .... "' '3 '3 ~ .... 0 " ~ 0 

"' :a ~ " "" ..... ..... 
" " .... ..... 
Q) " 0 0 0 0 

s s ~ ~ .:; ~ 
,Q 

:a :a " " ~ 
.. 

" " 
·;;; 

E-< E-< 1-1 ..:; ~ 
- - - - - -

Middleboro' , Mass ..... . ..... . ...... Oct. 19, 1855 J. W. P. Jenks ....... Skin ....... 3.50 16.25 1.5312.48 3.602.771.36 2.25 

..... .. . do ............................. do .............. do ................. do ...... 3.oo 15.ooJt.2oroi3.2 .... .. .. 2.20 
Washington,D.C ... ... ... · ......... Nov. 28,1854 Market ......... .. ..... . .. .. .. .. 3.25 16.752.00?.753.58 ........ 2.93 

........ do .... ......... ..... ...... Nov.25,1854 ...... do . .............. .. do ...... 3. 50 15.50,1.60 2 .40 3.702.83 1.463.00 

.. .. .... do ........................ . Nov. 30,1854 .. .... do . ... . ........ .. .. do ...... 3. 70 16.00 .... 1 .... 3.6~2.951.45 2.30 

........ do ......... .. ......... ... .. Jan. 8, 1854 .... .. do ...... ... .. .... .. do .. . ... 3.90 16.50 1.6312.4~3.80 ....... 2.70 

........ do .......... .. ............. Jan. 31,1854 ...... do .......... ... .... do ...... 3.25 14.25l.60I2.603 352.801.392.32 

:: :· ::::::::::::::: ::: ~ ::::.:::.:::: ~:~·,Y~o, ~:: ::::::::: ::::· :.:::::: ::: :~~:·. :::: .~:~~- .~~:~~ ~ :~y:~~ ::~~:::~ ~:= ~:~~ 
.... .. .. do ......................... January,1856 ...... do ................. do .. ... 3.30 14.50 1.35·2.153 ,502.901.372.60 
........ do ....... ........ .............. do .... .... ...... do ............... .. do .......................... 3.35 ........... . 

• .. .. .. do ........ . .. . ................. do ........ .... .. do ......... .. ...... do .. .. .. 3.15 14.501.401.25 3.70 2.951.442.55 

Society Hill, S.C .................. Winter ...... M .A. Curtis It Sons ...... do ..... . 2.95 .......... . . .. 3.20 ........ 2.30 

........ do..... .... .... . .. ........ . • .do .. . .... .... .. do ............. Skin in ale, .............. ..... ........ .. .. ... . 

.. .... .. do . ............................ do ... ........... do .... ...... . . Skm ....... 3.07 13.50 1.2011.90 3.452.94 1.40 2.65 
Selma, Ala ................................ .. .... A. Winchell, ............ do ...... 3.60 16.00 .. ...... 3.65 ....... 2 .55 

Washington, Miss ................................ Col. Wailes ............ .. do ...... 3,40 15.50 ........ 3 .60 ........ 2.50 • 

Prairie Mer Rouge, La... ........... 1856 ........ .. James Fairie ......... .... do ...... 3.00 14.50 l. 70,·2.40 3.33 .. .. .... 2.40 
........ do ...... ; ...................... do .............. do ................. do ........... ... ............ 3.47 .... 1.41 .. .. 

Indianola, T exas ........................... ...... Capt. J. Pope .......... .. do ...... 2.90 15,50 ........ 3.30 .... . . .... .. 

Fort Des Moines, l!>wa ..... ........ Winter ...... W. E. Moore .......... .. do ...... 3.60 16.4

1
01.34

1
2 .243.80 .. ...... 2.15 

........ do, .. .... .. .... . ..... ..... .. ...... ............ do ................ do .. .... 3.80 16 .501.60
1

2.303.80 .... 2.25 2.25 
...... .. do . ...................................... .... . ,do ................ do ...... 3.50 16.401.502.403.90 .... .... 2 .12 

........ do ......... ........... .................. .. .. ... . do ..... .......... .. do . ... . . 3 .80 16.5 1.602.303 .90 .. .. .... 2 .30 

........ do ............................................. do ............... .. do ...... 3,40 16.001.4812 .283.92 ........ 2.90 

.... • .. do .......... ...... ......................... .. .. do ................. do ...... 3.95 16.50 1.~012. 253.95 ....... 2.33 

.... ... do .......... . ........ ·; ........... ....... ...... do ............. .... do . ..... 3.75 18.501.45:2.854,12 ........ _2.35 

........ do ................................... .. ........ do ................. do .... . 3. 75 16.451.45
1

2 20 3. 70 .. ...... 2.30 

........ do ............ ; .................. .... .......... do .... .. ... ........ do ...... 3.80 16.501.50 .... 3.~0 .... .... 2.25 

........ do ................................... .... ...... do ................. do ...... 3.50 16.00 1.5012.30 3 . 70 .. .. .... 2 .30 

.. ...... do ................ .. .. ...... .. .... ........ .. .. do ................ do .. .. .. 3.30 15.50 l.23J'.!.003.70 .. ........ .. 

....... . do ..... .............. .. ........ ................ do ............... .. do ... ... 3.38 14.50 1.45?-25 3.85 ........ 2.30 

Wisconsin .. ....... .. .. ............ Winter ...... J.G. Bell. ........... . ... do ...... 2.95 15.UOI.50i2 .453.952,95 1.402.10 

Racine,Wis ....... .. ...................... .... .. Dr.P.R.Hoy ........ .. do ...... 3.80 17.001.702,504,20 ........ 2.67 

Tremont, Ill ................................... .. Wm. J. Shaw ....... .... do ..................... , ...... ............ .. 
Fort Leavenworth, Kansas T er ..... Jan. 20, 1855 Lieut. Couch ...... ....... do ...... 2.60 14.001.40

1

2.053.60 ....... 2.30 

........ do ......... .... ............ April 21, 1856 Lieut. Warren, .......... do ...... 3,05 13.50 .. .. .... 3,53 ....... . 2.20 

.. ...... do ......... .. .............. April23, 1856 ...... do ................ do .................. .. ............. ... .. ... . 
Lower Missouri river. .. ........... .. ... .... do ............. .... do .... .. 3,00 13 .001.452.103.90 ........ 2 .40 

.. .. .... do ........ ......... ; ...... . April, 1856 .... .. do . .. .. .. ......... do ...... 3,10 13.00 .... .... 3,55 ........ 2 .20 

Sioux City, Iowa ........... .. ...... Oct. 28, 1856 ...... do ......... ........ do . ..... 2 .68 13.80 ........ 3.80 .... 1.412.30 

Eighty miles a~ove Council Bluffs ......... .. ............ do ........... .. .... do .. .... 3,60 16.50 ........ 3 .95 ........ 2 .30 

FortPierre,Nebraska ........................... . ..... do ............... .. do .. .... 3.10 14,001.50?.453.63 ........ 2.37 
Fort Union, Nebraska .............. July. 19, 1856 ..... . do ................. do ...... 2.90 13.5011.25

1
2.103.37 .......... .. 

·1 .Measured trefore skinning. 

76 L 
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LEPUS ARTEMISIA, Bachman . 

Sage Rabbit. 

Lepus artemisia, BACHMAN, J. A. N. Sc. Phila. V.III, 1. 1839, 94.-IB. in Townsend's Narrative, 1839, 329. 

WATERHOUSE, Nat. Hist. Mamm. II, 1848, 126 . 

.AuD. & BACH. N . .Am. Quad. II, 1851, 272; pl. lxxxviii. 

Lepus artemisiacus, (BAcH.) WAGNER, Suppl. Schreber, IV, 1844, 114. 

r Lepus nuttalli, BAcH, J . .A. N. Sc. Phila. VII, 1837, 345; pl. xxii.-IB. VIII, 1839, 79.-IB. Townsend's Narr. 

' 

1839, 313. 

WAGNER, Suppl. Schreb. IV, 1844, 116. 

VlATERHOUSE, ·N. H. Mamm. II, 1848, 122 . 

.AuD. & BACH. N . .Am. Quad. II, 1851, 300 ; pl. xciv. 

SP. CH.-Among the smallest of the .American rabbits; cousiderably Jess than L. sylvaticus. Ears about as long as the 

head. Tail moderate. Hind feet longer then the head; very densely padded; Fur soft and full • 

.Above, mixed black and bl'Ownish white ; the black much developed posteriorly. Sides rather paler. Thighs and 

rump gray. Tail above like the back. Back of the neck and fore legs rust color. Throat and sides of the neck with a 

tinge of pale rusty; along the edge of the abdomen this color concentrated almost into a lateral stripe ; paler than the 

back of the neck. Edge of the ear whitish; external and internal bands grayish brown. The internal face rusty at base, 

then hoary, as on the exterior, for much of the surface. A narrow margin of black along the tip. Fur nowhere passing 

from the basal lead color to da1·k brown without an intermediate bar of yellowish brown. 

Size considerably less than L. sylvatic~ts. Ears about as long as the head, pretty well furred. 
Feet moderate, very densely clothed with fur. Fur everywhere rather soft and full, especially 

on the rump. Tail moderate. 
General color on the back, mixed black and brownish white, the former rather predominat

ing. Sides lighter and with less of black, the transition, however, not abrupt. Rump and 
sides of :thighs ash gray and black, different from the back. Upper part of the neck, clear 
pal~ rufous ; this color seen also on the outside surface of the fore legs. The under surface of 
the hea:d white; the abdomen and inside of limbs white, with a tinge of yellowish rufous, 
especially about.the thighs ; this tint concentrated along the edge of the abdomen almost into a 
band. The under part and sides of the neck are yellowish brown, decidedly different in tint 
from the sides of the body posteriorly. The anterior edge of hind legs is white tinged with 
rufous. Tail above like the back; beneath, white. The ears are whitish on their posterior 
edge. At the base of their dorsal surface they are rufous, shading into a very pale tint of tho 
same, then ashy. A narrow border around the tip of the ear is black; the external bands 
mixed grayish and brown, like the lower part of the back. The inside of the ear is ashy white, 
brightest along the margin above; the internal band is like the external. 

The fur is everywhere lead color at the base. On the anterior portion of the back, below the 
rufous portion, it shades into rufous, then brown, then light yellowish brown and with a slight 
tip of black ; proceeding towards the rump the rufous bar becomes more brown, then paler and 
paler, until the prevailing tint here is brownish white or gray. The subterminal brown band 
continues much the same until near the rump, when it gradually almost disappears. The sub
terminal light bar is anteriorly very light yellowish brown, then becomes paler, until it is light 
gray posteriorly. The black ends to the hairs are much developed on the back. On the sides 
the colors are lighter to begin with, aud become paler posteriorly to such an extent that, on the 
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thighs, the subterminal brown b~nd is an obsolete trace, separating an ashy white portion from 
a gray. The same condition prevails on most of the rump. 

The preceding description is made from a very finely colored specimen from Chihuahua, which I 
have referred to the Lepus artemisia of Bachman. Although it does not agree exactly with 
his description, compared with a specimen, No. 86, brought from the Columbia river by Town

send, there are no essential differences. The principal distinction is a less degree of black. 
There is a little more black on the tip of the ear; the ear, too, is a little more fully furred. A 
specimen collected by Dr. Suckley, on the Missouri river, 100 miles above Fort Union, agrees 
precisely with those from Chihuahua. 

A small hare from between San Antonio and El Paso, collected by Mr. Clark, differs in some 
points, and especially in the prevalence of a yellow tint over those portions of the body usually 
light-colored. I would have less hesitation perhaps in separating it from L. artemisia on this 
account, did I feel assured that this coloration has not been caused by the skin while in alcohol, 
having become impregnated with some foreign substance. The ears have less hair upon them, 
and the black tip is more decided; for thepresent,however, I prefer to call this L. artemisia. 

Measurements of skulls .1 

Skull. Inches. 100ths of Inches. 100ths of 
length. length. 

Total length (to end of nasals) •••••••••••••• ~ •••••••• 2.64 1. 00 2.54 1. 00 

Greatest width •••• __ ._ ••• _._ ••• _.·.··-._ •• _. __ • __ • ___ 1. 36 .51 1. 26 . 49 

Distance between orbits •••••••••••••• _--···--._ ••• _. . 68 • 25 • 64 • 25 
Nasal bones, length. _______ ••• __ ••••• __ ••••• __ •••••• 1.12 .43 1. 09 .43 

lVidth behind ••••••••••••••••••••••••••• . 56 .21 • 50 . 20 

before •••••••••••••••••••• • ••••••• • 36 . 13 • 33 . 13 

Upper incisors from front to molars ••••••••••••••••••• • 86 . 33 • 84 .33 

hinder margin of palate •••• 1.15 .43 1. 06 . 42 

height.------------------------------ . 31 .11 • 28 .11 

lVidth betlVeen external edges • ••••••.•.• .19 .07 . 16 . 06 

Upper molars, length taken together •••••••••••••••••• . 48 . 18 .43 .17 

distance betlVeen •• -·-- •••• -- •••••••••• . 37 . 13 • 31 .12 

LolVer jaw, length •••••• _ •••• __ ••• --- ••• ---•• ••••••• 2.07 . 78 1. 94 .74 

height ••• ·---------------------------··- 1. 26 .48 1. 24 .48 

arc ••••••• ~ - - ----------------·--·------· 2.11 . 80 2.04 • 76 

lThese skulls are from the Texas plains. They were measured a good.;;.lVhile ago, before being entered, and cannot now 
be readily identified. 

Since preparing the preceding article a large number of additional specimens have been 
received from various localities, and I have oeen very much perplexed in the attempt to find 
satisfactory characters for distinguishing the Lepus ar-temisia and sylvaticus. Thus taking a 
skin of each, one from Fort Dalles, 0. T., (992,) and one from Washington city, (465,) both males, 
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in winter, I find but little difference in size; the feet very nearly the same length-those of 
992 a little shorter, and the pads deeper and fuller. The ears of 992 are absolutely a little 
larger and broader. The general color is grayish instead of yellowish red, or reddish brown, 
the subterminal black bar less distinct. The ears are more fully furred, and more hoary on 
their dorsal surface. 

The specimens from the plains of the Columbia are all remarkable for the softness of fur, the 
amount of hair on the ear, and the density and depth of the fur of the pads of the feet. Those 
from the plains east of the Rocky Mountains) in Texas and New Mexico, are of shorter fur on 
the body and pads, and the ears thinner, rather narrower, longer, and more pointed. 

They are of rather smaller size, though this would not appear from the measurements given 
in the following table, but the longest mentioned are very much over stuffed. A rather darker 
hue is discernable in some than in those further north. 

With every willingness on my part I have been unable to find any satisfactory distinctions of 
species in this series, owing, possibly, to the fact of the imperfect condition of most of the Texas 

skins. 
Should the small Texas hare of Audubon and Bachman be really the L. bachmani of Water

house, as asserted by him, and identical with the Columbia river and Missouri species, then this 
name will have priority over artemisia j if different, it will still remain to be determined 
whether L. nuttalli be not really an immature specimen of the little sage rabbit. An examina
tion of the specimen of Lepus, now in the museum of the Philadelphia Academy of Natural 
Sciences, upon which this species was based by Bachman, satisfies me that it is a very young 
animal, far from being mature, and that, consequently, i~ has no real existence in nature as the 
smallest known of all hares. Every feature about it is that of a half-grown animal, as shown by 
the comparative shortness of the, ears, the oblique inclination of the upper incisors to each other, 
the soft shapeless woolly texture of the fur, &c. 

Although no absolute certainty can be arrived at in regard to its exact character, the proba
bilities are that it is the y;oung of Lepus artemisia, which is the only small hare that inhabits 
the region where it was found. It has the rather long full tail of this species, its long well
furred legs, and other features which distinguish the. L. artemisia from L. irowbridgii. The 
name of nuttalli has precedence of one year over bachmanii, and two over artemisia. 

A very young rabbit, (1161,) (as shown by the teeth, in which the anterior molar is not yet 
up in place,) collected by Dr. Newberry, at Rhett Lake, agrees very strikingly with the Q,escrip
tion anddimensions of L . nuttalli, as does also No. 258, from Fort Pierre. 
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86 ....... , ...... Columbiariver,OregonTerrit'y.l .............. l PhiladelphiaA.N.S ....... 1 ...... 1 Monnted (def.)ll.33l2.4212.80 13.00 

15.00 

3.25 

3.47 

3.22 

3.20 

2.15 I J. K. Townsend .. 

992 

993 

1172 

351 Skin ........ .. 

50 .. do ........... . 

Dr. Buckley .............. . r3 Fort Dalles, Oregon Territory ••• 1 Jan. 12, 1855 

...... , ...... do ............ do .......... 1 Mar. 2, i855 l ...... do ... ,· .............. .. 

Des Chutes Valley, Oregon Ter. Lt. Williamson ............ 1 ...... 1 •. do ............ . 

0 Rhett Lake, Oregon Territory .. 1 .............. 1 ...... do .................... 1 ...... 1 .. do ........... . 

2.75 

12.00 I 2.00 I 2.50 

••••• loooooo 

2.30 

2.30 

2.35 I Dr.J.S.Newberry 

o o • • • o I o o o o o o I • o o o o o I • o ~ o o o o o I o o o o o o I o o o o o , 1 • o o o o o I • o o o o o i o o • • • o I o o o o • ol o o o o o o ...... do .......... 
? 1161 I 2043 

1273 Klamath Lake, Oregon Territory 1 .............. I ...... do ................... . Skin in alcohol.l······l······l······l···· .... 1. ••••·1······1•• ..•. 

2221"""1"""·1 Fort Union, Nebraska .......... , Aug.17, 18531 Gov.I. I. Stevens ......... 1"""1 Skin ........ .. 

1798 ...... o(J ...... do ........ do ............. July16,1856 Lt.G.K.Warren .................. do .......... .. 

...... 12.18, .... .' ... , ...... , ...... , ...... , ...... , ...... , ...... , ...... ,Dr. Buckley ...... 

...................................... 2.95 ............ 1.90? Dr. F. V. Hayden. 

1799 

1553 

YeJiowstone ................... 1 Aug. 8, 1856 1 ...... do .................. .. B. .. do ............ 1 ...... 1 ...... 1 2.90 12.00 1 ...... 1 ...... 1 ...... 1 3.55 ...... do ........ .. ..... ,, ..... . 
oo ooolooooooloooooolo•••••ooJooooooloooooolo•ooooloooooolooooool o oooool•ooooo .. .... do ........ .. 

············· Upper Missouri ................ 1 .............. 1 ...... do .................... , •••••• , ............... . 

29721''''"1"" "\"""'do ........................ , Feb.J7, 1857, ...... do .................... , ...... \ Entire in alco •• ,1.30 ,2.3612.631 ........ 1 ...... , ...... 11.4513.351 ...... , ...... ,2.271 ...... do ......... . 

1669 ............ Fort Pierre .................... 1856 ......... · •••••• do .......................... Skin .................................................................................... do ......... . 

258 I 1210 

2981 

288 

287 

340 11257 

373 I 1287 

314 

·····ol•••••·l••••••l••••••l••••••l••················ Dr. J. Evans ............... 1 ...... 1 .. do ........... . ····••1•·····1••••••1••••••••1•••••• 1•••··· 0 ...... do ...................... . 

r3 Bijou Cr., Platte river .......... 1 Sept.11, 1856 I Lt. F. T. Bryan ............ 1 ...... I Skin in alcoboJ., ..... . 

Chihuahua City ................ 1 Oct. 16, 1854 J.Potts .................... l ...... l Skin .......... 11.4212.4212.83 

...... , ...... do ........................ l ...... do ...... l .... do ...................... , ..... . 1.25 I 2.42 I 2. 75 

Jornada de!Muerto, N. Mexico. I .............. 1 Lt. Whipple ............... 1 ...... 1 Mounted .•.•••• 

Pecos to Rio Grande .............................. do ............................ do ........... . 

Llano Estacado........ .. • .. . .. .. .. • • .. • .. • .. Capt. Pope .. • • .. • .. • • . • • .. .. .. .. Skin ......... . 

2.14 

2.88 

3.00 

11.50 11.00 11.58 

13.50 1.25 2.00 

ooO'ooooolooooool•oooooloooooo 

12.00 

15.25 

3.00 

3.10 

2.90 

2.40 

W. S. Wood, .... 

3.00 12.21 11.1711.80 ?I Dr .. Kennerly •.••• 

3.28 2.60 1.30 2.33 ...... do .......... 

313 1 •••••• 1 ...... 1.: .... do ........................ ! .............. l •••••• do .................... 1 ...... 1 .. do ........... . 
ooooolooooool••oooo 

3.20 

2.95 

3.03 

3.25 

2.99 

2.57 

2.70 
1724 .................. do .............................. do ............ do ................... . 

91 , .. do .......... .. 

112 .. do .......... .. 

111 .do ........... . 

2.90 

3.20 

2.35 

15.50 

16.00 11.00 11.70 

14.00 1 30 2.01 

17231"""1'''"'1 CrossingofPecos .............. l May24,18551 ...... do .................. .. 

1726 .................. do ........................ July18, 1855 ...... do ................... . 

SanAntoniotoE1Paso ........ l185l. ....... I Col. J.D. Grabam ......... l ...... i .. do ............ l1.2512.7512.951 12.001 1.2312.081.; .... 13.1312.6211.3512.45 I J.H.Ciark ..... . 
31511232 

i417 
Dr. Berlandier .... 

...... {1418 

1419 

1523 

Matamoras •••••• ....••.• •••••• 

...... 1 •••••• do ....................... . 

...... \······do ...................... .. 

...... 
1 
...... do ...................... .. 

Lt. D. N. Couch ............ ! ...... ! Skull ......... . ·····•l·•••••l••••••l••·····•l••••••l••••••l••••••l·•···· 

••••••••••••••l••••oodO,,,,,, •••••••••••••• ! ••••• ! •• do .... ,, •••••• ······1·•···•1••••••1••••••••1••••••1••••••1••••••1•••···· 

2.60 11.25 

2.65 1.36 ........ do ....... . 

.............. 1 ...... do .................... l ...... l··do ............ 

1

' ...... , ...... 1 ...... \ ........ 1 ...... , ...... , ...... 1 ...... 12 .. 5211.271 ...... , ........ do ....... . 

.............. , ... : .. do .................... , ...... , .. do .............................................................. 2.68 1.36 .............. do ....... . 
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LEPUS BACHMAN!, Waterhouse. 

Bachman's Hare. 

Lepus bachmani, WATERHOUSE, Pr. Zool. Soc. Lond. VI, 1838, 103. 

BACHliAN, J. A. N. Sc. Phila. VIII, I, 1839, 96. 

WATERHOUsE, N. H. Mamm. II, 1848, l24. 

Aun. & BACH. N. Am. Quad. III, 1853, 35; pl. cviii, (description and plate from Waterhouse's 

specimen.) 

SP. Cn.-Size Jess than that of L. sylvatir:us. Ears, tail, and tarsi shorter in proportion. Ears dusky along the anterior 

edge ; above very sparingly clothed with hair. Above yellowish brown mixed with black ; the fur on the posterior half of 

the back lead color at base, then dark sooty brown, yellowish brown, mid black, there being only one bar of rusty or 

yellowish brown on the hair; fur everywhere gray at base. Sides and fore feet much paler, and with less brown. Sides of 

rump gray. Back of neck, fore legs, and hind legs in part dull brownish rusty. Under parts dull white. 

This species is somewhat less in size than L. sylvaticus, and seems remarkable for its small 
head and ears compared with the size of the body. The orbit is equally small in its propor-. . 
tions. The ears 8~e a little shorter than the head, and are very scantily furnished with hair. 
That on the external band is very short and close; the internal scarcely perceptible, while the 
rest of the two surfaces appear almost naked, although a close examination shows short scattered 
hairs. The fur over the body generally is rather short, especially on the abdomen. The legs, 
too, are scantily furred; in this respect somewhat like L. palust1·i8. The hair, however, is not 
so stiff anywhere, especially on the feet. The tail is short. 

The general color of the upper parts is a yellowish brown, lined and banded with ·black. On 
the sides and throat this brownish turns to yellowish gray ; lower down, or along the color of the 
belly, there is a very light rusty tint. The fore legs and the back of neck, from the occiput to 
between the shoulders, are rusty chestnut; this color extending further than usual down the back, 
quite broad, and the hairs very short. The color is lighter on the sides of the neck above. The 
neck beneath is colored like the sides ; the belly and under part of the head brownish white; 
the anterior edge of the hind legs dull whitish; the posterior dull rusty. There is a general 
dark effect on the sides of the head produced by the black hair; this not arranged so ~learly in· 
crescentic bands. The edge of the orbits is black, especially above ; around the eye a rather 
distinct circle of rusty whitish. The ears are very plainly colored ; dull yellowish white at the 
base interiorly; the short scattered hairs blackish; the external band like the back, with a 
crowding of black along the anterior margin, and a narrow dusky margin to the superior half 
of the ear, and passing a short distance round to the posterior edge. On the external edge of 
the ear the internal band is very pale uniform yellowish ; the hairs on the remaining surface, 
with the anterior fringe, grayish white. 

The fur is everywhere lead color at the base ; on the back it gradually passes into black, then 
yellowish brown, and slightly tipped with black. 

Compared with L. sylvaticu8, the head, feet, tail, and ears are shorter in their proportions.' 
The rusty on the back of the neck and legs is less bright. The ears are much more scantily · 
haired. A striking distinction is observable in the fur of the lower part of the back. This is. 
lead color at the base, then dark sooty brown to black, then yellowish brown, &c. In 
L. sy~vaticus, on the contrary, the lead color passes through pale rusty to brown before reaching 
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the yellowish brown, the dark brown being thus between two light bars, instead of a light and 
lead colored one. ' 

The skull of this species is intermediate in size and shape between those of sylvaticus and 
artemisia. It is less . curved than in either, the horizontal crest of the upper part of the occipital 
region standing further from a horizontal plane. The post-orbital processes are fused behind 
with the cranium, enclosing a foramen instead Qf a notch. The character of the skull is 
entirely different from that of L. palustris. 

Measurement of a skull. 

Skull. 

Total length to end of nasals _______________________ . 
Greatest width ____________________________________ _ 

Distance between ante-orbital notches ________________ _ 

Nasal bones, length _____________ ••• ________ ••• _. __ _ 

width behind ••• __ • ____ • __________ • --- _ 

before __ .--- ___ .--- __ ._------- __ _ 

Upper incisors from front to molars-----------------· 

hinder margin of the palate. 
height --- _____________ •••••• _______ _ 

width between external edges _________ _ 

Upper molars, length taken together __ ••••..••••••• __ _ 
distance between. ___ .- _____ •• _. __ .. __ . 

Lower jaw, length •• _. ___ . _________ --- _ •• __ •• _____ _ 

height -- •• ---. --.------.--- •• "------ ---. 

arc ••• ---------------·------------------

Inches and lOOths. of 
lOOths. length. 

2,68 

1. 30 

• 63 

1.15. 

• 50 

• 34 

• 86 

1 11 

• 26 

. 28 

• 50 

.40 

2 15 

126 

2. 15 

1. 00 

• 48 

.23 

.43 

. 19 

.13 

• 32 

.41 
• 09 

.10 

. 19 

.15 

The identification of this species with the L. bachmani of Waterhouse is with some considerable 

degree of uncertainty, although the characters agree better than with any other before me. I 
had previously given this name to a widely different species (L. audubonii) from California, 
chiefly on the ground of locality, although recognizing many differences. The locality of Cali
fornia, as given by Audubon and Bachman to Waterhouse's specimen, is apparently very incorrect, 
as this author gives "southwest portions of North America, perhaps California." In another 
article, however, he speaks of a specimen of L. palustris as having been received in the same 
collection. This renders it much more probable that Texas was the "southwest portion of 
North America" referred to, a~ the skin of L. palustris, described by Gray under the name of 
L. douglassii, var. 2, was in all probability a portion of the Texas collections of Douglas. 

The specimen 234 agrees pretty weir with Waterhouse's measurements, allowing for rather 
larger dimensions, (Waterhouse suspected his animal to be rather immature.) The difference 
in the length of the ear is probably owing to the fact that his measurement was made from the 
extreme end of the cartilage, while mine is from the projection above the skin anteriorly. The 
character of having the fur on the back lead colored,' then almost black, then with a subterminal 
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pale bar, as described, is a very peculiar one, only found in some small California species, (other

wise very different,) and in the L. aquaticus and palustris. The only important discrepancy is 
in regard to the feet, which are said to be densely furred, while in the specimens before me they 

are:Scantily furred, intermediate in this respect between L. palustris and sylvaticus. How constant 

this character may be here, I do not know ; but if the species be not bachmani, I know not. how 
otherwise to identify it in the many hundreds of skins of hares before me from all parts of 
North America. It cannot be either of the small California species, as I shall endeavor to show 
hereafter, while its reference to the small hare of the high plains of Texas and New Mexico, as 

made by Audubon and Bachman, is prevented by the peculiarity of color of the dorsal fur, which, 

in these Texas animals just mentioned, has the fur plumbeous at base, then reddish, then dusky, 

and then the subterminal yellowish brown bar, instead of a nearly black bar immediately suc

ceeding the plumbeous, to be followed by the yellowish brown annulus. 

At any rate, this species is very different from any other American hare except bachmani; and 

rather than run the risk of loading science with a new synonym, I place it, for the present at 

least, under this species. Its scantily furred and short feet approximate it to L. palustris; but 

it is otherwise very different in texture of fur, color, skull, and all important characters. 

List of specimens. 

:; Measurements. 
~ 

Locality • 

,; 
~ ~ 0 ;;; :g 

" 
·; o8 

Whence and how obtained. Nature of > .c "" 
.. "" specimen. .e. ... ... .9 :; '3 ~ ~ 

al 0 0 ~ ... .. ... 
" "" "' 

.c 
"' " " >. " g ... ... ., 0 " " ... ... ... ., 

" .. 0 0 0 0 
.'l .'l .'l .'l .'l -9 .c .c ~ .§, .. .c 
" ~ ~ :::l "" ~ .~ :g :a " " 0 0 .. " " ~ " 

'ij) 

z z z E-< E-< ... ... ~ ~ 

.... 
0 

.: 0 
" z .to e "" = " " :a 
" " " 0 

"" 1E' 0 

~ ~ 
0 0 

234 1193 Brownsville, Texas ...... Lieut. Couch............ Skin .... == 2 .60 12.GO 1.25 1.581-;;-;; 2. 72 1 1.35 1 2.35 = 
243 1234 ...... · .... do.............. Capt. Van Vliet ........ . .. do.......... 1.25 2. 70 15.00 1.33 1.66. 3.00 ...... 1 .. 32 2.10 2.41! 

LEPUS AUDUBONII, Baird. 

Audubon's Hare. 

SP. CH.-Size a little Jess than that of L. sylvaticus ; ears longer than the bead ; hind feet rather short, not longer than the 

·ears ; fully furred beneath. Tail rather long. 

Above, mixed yellowish brown and black, paler on the sides and throat ; beneath, pure white. Thighs and rump grayish, 

Back of neck rusty ; fore legs somewhat similar. Hairs lead color at the base, on the middle of the back (over the loins) passing 

directly through dark brown to black, then yellowish brown; on the sides, rump, and fore part of back, the passage into the 

first brown or black ring is through grayish, yellowish, or reddish brown. 

Size less than L. sylvaticus; ears longer than the head, moderately coated with hair inside and 

out. Fur rather harsh, but softer than in L. sylvaticus. The feet smaller in proportion; well 

furred beneath, about as in L. sylvaticus. Tail rather long. 

The general color of the fur above is a rich yellowish red brown, more yellowish on the sides. 

On the back this color is mixed with black, on the sides with brown. The sides are without 
the gray tint of L. sylvaticus; this, however, occurs to a certain extent on the rump and outside 

of-the thighs. The color of the back runs down the sides along the anterior edge of the thigh, 
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as in many species. The upper part of the tail is like the back, but grayer, the rest pure white 
to thB roots. Head beneath and under parts generally, pure white, with a slight tinge of 

yellowish rusty externally, this color glossing the adjacent regions of the sides. The throat is 
like the sides. The nape and upper part of neck to between the shoulders are uniform pale 
rufous, deeper behind, where it tinges the variegated hairs of the back. The posterior edge of 
fore limbs and the inner of the hind ones, with the upper face of the hind feet, are pure white; 
the upper surface of the fore feet somewhat similar, but much mixed with rusty. There is a good 
deal of light yellowish brown on the sides of the head. The dorsal surface of the ears is like 
the back of the neck at their extreme roots, then abruptly grayish or greenish white; this color 
pervades the rest of this surface, especially along the posterior margin and edge of the ear; 
superiorly, however, it runs into a clear decided black, which covers the tip of the ear, including 
both edges, to the extent of more than half an inch. The external band is mixed gray and 
black, with scarcely any yellowish, and the hairs are very close pressed; along the anterior 
margin, just within the anterior fringe, dusky predominates, so as to be continuous with the 
black tips. The anterior fringe, with the whole concavity of the ear, are of a greenish white, 
the hairs brownish at the base along the internal band, and slightly rusty along the tips~ 

The hair is everywhere lead color at the base, except on the back of the neck and part of the 
tail ; darkest on the back. In the middle of the back it passes directly through dark brown 
into black, then yellowish brown and tipped with black. On the fore part of the back, in the 

region of the rufous margin, the lead color changes into rusty. On the sides the lead color 
passes into very pale yellowish brown, which on the thighs is rather grayish. On the posterior 

portion of the back the lead color passes first into pale yellowish brownJ and then has a grayish 
t int, especially on the whole rump. 

This species may be distinguished from L. sylvaticus by its smaller size, proportionally longer 
ears, with their closer fur and well marked black tips and gray and black external band, shorter 

feet, &c. There is more red in t~e color of the back of L. sylvaticus, in which, too, the hairs 
on the back pass from lead color, through a yellowish brown or rusty, into the brown, and the 

rufous nape is lead color at the base. There is more difference between the back and sides, 
and the line of separation more strongly marked. L. palustris has the ears much shorter and 
more obscurely marked, the fur harsher} the feet more scantily clothed; in fact1, different every 

way. The color is darker than in L. artemisia, the ears much longer, the tarsi shorter and 

more thinly padded. 
Without any authentic specimen of L. bachmani for comparison, this species appears to differ 

from the descriptions of Bachman an.d ·waterhouse, in still longer ears, which are decidedly 

black at the tips. 
The tail is much longer, (2 to 3 inches instead of 1.25,) the hind feet considerably shorter in 

proportion. The colors are somewhat similar, a!ld ·there is a close coincidence in the absence of 

any sub-basal light rusty bar to the fur on the back. I have, however, found some specimens 
from the lower Rio Grande of Texas which I consider much nearer the true L. backmani, and, 
as they are widely different from the subject of the present article, I have no alternative but 

to impose upon it a new appellation. I have therefore given it the name of John James 
Audubon, the world-renowned naturalist, artist, and author-the honored teacher, friend, an4 

benefactor of the writer of these pages~ 

77 L 
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The species I here describe appears to be restricted to the coast of California, as, of the 

numerous small hares in the collection before me, from Texas and New Mexico, all belong to 

another species. It is possible that, in referring to Lepus bachmani as abundant in Texas, 

Audubon and Bachman had this other species in view, which I have considered the same with 
.L. artemisia. 

List of specimens. 

'3 Measurements. 
-;; .... 
0 

,; 0 ., 
.<> z Locality. When e bJ) 

collected. "' .s ,; 
" "" bJ) ., 

"' " E'o 0 

"" 0 ~ c 
';; 

., 
"' ;;; 1:: "' 0 ., 

0 0 r:n 

.0 
.~ 0 ~ ..; 00 

Whence and how Nature of 
., "' <E "' 0 Collected by-> "' "" "' "" obtained. specimen. ci. .... 

~ .s = '3 ~ ;~ ·;:; :::i 
0 -;; .. .., .., ... -;; _., ., 

" !:! " " 
.... <o-o .... .... 0 .... ., ., 0 0 0 0 0 

B B B B ~ = = .c w .c 
~ ~ .. 

·S bD =; "' c c :s ·;;; 0 0 "' 
., ., 

iS: z z <-< <-< >-< >-< :I: ttl 
----------- --------------- - -- - - - - - - - ----

309 .. .. .. .. .. Presidio, Cal...... . .. ..... • ..... . Lt. W.P. Trowbridge . Skin .... 3.00 14.501.502.25,3.17 ........ 2.753.08 ............... . 
1163 2045 .. .. San Francisco, Cal. ........... .. . 

1C91 .......... San Diego, Cal..... Feb. 19, 1856 

1594 Q ...... do............ Dec. 28, 1855 

1596 ...... r3 ...... do.· ................ do ..... .. 

Lt. Williamson ....... . do .. .... ~.201 15 .00 ......... 3,052.661.34·3.00 .... Dr. Newberry .. 

Dr. J. F. Hammond .... do .......................................... .. ............. .. 

.... .. .. do .... . ......... do ...... 3.33
1

· 14.50 .... 3.15 ....... . .... 2 .80 .................. . 

........ do ............ , .. do ... ....... ll.OO .... 2 . 00 ............... 3.25
1 
... . .. ......... . 

LEPUS TRO'\VBRIDGII, Baird. 

Lepus trotvbridgii, BAIRD, Pr. A. N. Sc. Phila. VII, Aprill855, 333. 

SP, CH.-Size small, less that of L. auduboni. Head small. Ears about equal to it in length. Tail very ~hort, almost 

rudimentary ; hind feet very short, well furred, considerably shorter than the head. Color above, yellowish brown and dark 

brown, beneath, plumbeous gray. Sides not conspicuously different from the back, but paler. Back of neck pale rusty. Ears 

grayish and black on the external band ; ashy gray elsewhere, with little indication of darker margin or tip. 

No. 310. Size considerably smaller than L. sylvaticus. Head small, orbit small. Ears about 
as long as the head. Tail very short, almost r udimentary. Hind feet very short, densely 
furred. Fur of moderate length, softer than in L . sylvaticus. 

The upper parts generally are yellowish brown, paler than in L. sylvaticus, mixed with dark 

brown (not black). The sides, with the throat and chest, are paler, not conspicuously different 

from the back. The prevailing tint of the under parts is ashy, mixed with lead color and gray, 
the former predominating; the under part of the head ashy gray. The sides and the tip of the 

snout are ashy. The nape and back of the neck are light rufous; a very slight tinge of the 

same on the legR and upper surface of the hind feet, which are whitish. The ears are quite 

plainly colored. On their dorsal surface they are rusty at the extreme base, then atlhy ; the 

external bands mixed gray yellowish, red, and brown, the prevailing tint, however, grayer than 

on the back. There is very little, if any, indication of a duskier margin anteriorly, where the 
fringe is grayish. On the concavity of the ear . the hairs generally are grayish; somewhat 
variegated on the internal band. 

The fur is everywhere lead color or dark ash at the base; on the back generally it shades into 

a kind of chestnut brown; it is then yellow brown and slightly tipped with brown. The sub

terminal dark ring is thus a chestnut brown, not black as in L. auduboni., and has a lighter 

shade of the same between it and the ash color. On the sides the arrangement is somewhat 



RODENTIA-LEPORIDAE-LEPUS TROWBRIDGII. 611 

similar, but the shades are paler and the basal lead color more extended. Beneath, the hairs 
are principally lead color, but pass gradually into ash gray. The tail is dark brown with ashy 
and rusty tips to some of the hairs ; the under surface at the base is white, very little con
spicuous. 

Another specimen (311) from the same locality is smaller and the colors purer. The rufous 
on the back of the neck is paler and there is less on the hind legs. The sub-terminal dark bar 
on the back is very dark brown, separated from the basal lead color by a faint, rusty tint. On 
the sides this bar is lighter, and that separating it from the lead color is broader and more 
distinct. The ears are similar, with a rather duskier margin anteriorly. 

In a third specimen (312,) from the same locality, still smaller, the back of the neck is still 
paler, being, in fact, almost grayish in the middle. The basal lead color of the hairs on the 
back is still more extended and the throat more rusty. The belly is rather more silvery. 

The three specimens of this very curious little species were collected somewhere on the coast 
of California, by Lieutenant W. P. Trowbridge. They come from Monterey or San Francisco, 
immediately on the coast. The lead color or ashy gray of the belly is quite peculiar among 
American rabbits, not having been observed in any other species. The very short hind feet are 
also peculiar. In these characters it is readily distinguished from others of the same size. Its 
closest al1iance is to L. auduboni, as described in this report; from this it is distinguished by 
the shorter and uncolored ears, very short tailJ shorter hind feet; less black in the dark 
markings, the fur on the back passing from lead color through pale rusty to brown, &c. 

A large additional series of specimens receive_d since the preceding description was prepared, 
verify the claims of this species and enable me to extend somewhat the account of it. The most 
perfect of these lfrom Santa Clara, California, 1183,) is rather darker on the back; the band on 
the throat is very broad and is entirely destitute of any rufous tinge, the color being like the 

sides, or a yellowish brown gray lined with black. 
In winter the fur appears a good deal longer, and the preponderance of black is so great 

as almost to impart this hue to the back. 
There seems to be a good deal of difference in the length of the ears, although these always 

maintain the character by which they are distinguished from L. auduboni, the species with 
which they are associated, namely, the absence of any black edging to the tip of the ear. The 

feet and tail are always much shorter, and the under parts much less pure white. 
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List of specimens. 

~ 
Measurements. 

~ ~ · ' Locality. When col· Whence and bow Na ture of .~ ~ ~ i i ~ ~ i I ~ Cobllected 
s= ~ ~ lected. obtained. spec1men. ~ ~ ~ ~ .-o ~ ~ to-. '- ... ce1 ~ ;y-
Q) bel c:: Q) <l) 0 - s::,:; 0 0 0 ~ ~ , .. 

~ ~ § ;;; ; ss ~~ ~ ~~ ~ 
~ ~ ll ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ l :li u 0 00 

-[-------------------- - - ------------= 1871 •••. San Francisco ........... ..... . Lt.W.P.T rowbridge Skull ............ I .. ·· ...... .... .... ... · ... 2 .521.25 .... 
1 

. .. . ......... . 

.... 18721···· ........ do . ........................ .. .... do ............. do ............ .. ..... . .. .. . ... .. . . ........ 1.21 ................. . 

310 1235 1 .... s. F rancisco,ornionterey 1853 ............. do ........ . " kin ... . 1.422.58 2 .66 13. 00 .42 .84 .... 2.66 ..... . ...... 12 .33 ·-···•••••• 

311 . .. . .. ...... .. .. do ... .. ........ 1853 ..... . ... . ... do ............. do . .. 1.25 2 ;4212.50 12.17 .50
1 
.. ..... . 2.75 .. .. .... 2 ,35

1

2 .33_ ......... . 

312 ........ .. ...... do . ...... . ..... 1853 ............. do .......... .. do .. . 1.08 2.08 2 .25 ll.OO .42 . 84 .... 2.08 .. .......... . ........... .. 

705 . . .. . . . . San Francisco, Cal.... .. . .. . • .. .. . . ... ... . do . . . • .. .. . • ... do . ·-!-· . . .. .. I.. .. .. .. . .. . · .. .. .. . · . .. . .. .. · .. · · · · · .. .. .. .. .... • • 

~~~ :::: :::: :::::::::: ::::::::::::: :::::::::: ::::::::::::::.:::: ::::::::: :::: ::::1:::: :::::: :::: ::.: :::: ;:;; :::: :::: :: :~! :::: ::~;~~~ ' 
1171 ...... . ....... .. do . ...... : .. . ... .. ..... Lt. Williamson ........ do .. . ........ rso 12.50 ............ 2.£8 ........ 2 .531 .... { berry. 
669 ...... .. Bodega, Cal .... : ........... . .. . .. J,t.Trowbridge_ ........ do ........... .:!.031 14.50 .. .. ........ 2.98 .. . .... . 2.28

1 

.... T.A.Szabo 

1183 ........ Santa Clara, Cal....... .. .. • .... . Dr. J. G. Cooper .. . .... do ... ... . .... "3.20 15.00 ............ 2.301 ........ 2 .63 . ......... · .. . 

2974 ....... P etaluma, Cal .......... " " ...... E . Samuels ....... . Skin,in al.1.462 .532.92 ... .. .. .. .. 1.46 ·2.98f ........ 12.7~~ .. ......... .. . 
2975 . ....... . ....... do . ............................ do ............. do ... 1.412.45 2.85 ... . .. . .. . .... 1.40 2,93 . . .... 2.6o

1 
............ . . 

1590 .. .. rJ San Diego, Cal. ........ Mar., 1856 Dr. J. F. Hammond Skin .. .. . .... .. .. '.2 . 7()1 ,. ........ .. .... .. 2 ·~0 .. " .. "12 ·701·" · "" ..... . 
1592 . .. . Q ........ do . ..... .. ..... , Feb.19, '56 ... . ... do ...... ... . . .. do . . ... .. .. .. _3.10 .. .... .. .. 

1 

.. . .... 2.60 .. . ..... 2.62 . .. .......... . 
159a .... Q ........ do . , ... . ....... Feb.27,'56 ........ do ............. do . ......... 

1

2 . 99 12.00 ............ 2, 69 .. ...... 3.05 .. ........... . 

LEPUS AQUATICUS, Bachman. 

W a ter R a bbit. 

Lepus aquaticus, BACHMAN , J. A. N. Sc. Phila. VII, u, 1837, 319 ; pl. xxii, f. 2.-lB. VIII, 1, 1839, 78. 
WATERHOUsE, N.H. Mamm. II, 1848, 112. 
AuD. & BAcH. N. Am. Quad. I, 1849, 287; pi xxxvii. 

Lepus douglassi, var. 1, GRAY. Charlesw. Mag. I, 1837, 586. 

SP. CH.-Considerably larger than L . sylvaticus. Head and incisors very large. Ears scarcely half the head; hind feet 
shorter than the head ; pointed; the claws uncovered. Tail as long as the ears. Color above, yellowish brown, closely lined 
with black. Sides grayer. T ail above, rump, and legs, chestnut rusty brown. T ail beneath, and belly, cottony white ; a 
black spot on the forehead. Under fur on the anterior portion of the back, without aay yellowish brown tip . 

This species possessen many of the peculiar characteristics found in L. p alustris, but differs 
by several strongly marked gharacters. Like it, it is aquatic in habits, and the hind feet exhibit 
the same slenderness, owing to the reduced depth of the pads ; they are pointed at the toes, 
instead of being bluntly truncated, and the claws are all distinctly visible. 

This animal is of very large size, scarcely inferior in weight even to our western hares; it is 
certainly larger than L. americanus. With this bulk, the very short hind feet and ears give 
to it a very peculiar appearance. The head and incisor teeth are enormously large in propor
tion, the lat ter especially. The ears are very short, but little more than half the length of the 
head ; they are very broad, and rounded at the apex. They are well covered with rather long 
hairs, not very compactly arranged. rrhe feet are very short, considerably less than the head. 
The pads are scanty, and the terminal portion of the foot is acute ; the claws -visible from 
above. The tail is rather unusually long, with t he hairs, equalling, or exceeding the ears. 

The fur is very coarse and harsh, owing to the length and predominance of the bristly hair. 
The predominant color of the upper parts and sides is a light yellowish brown, but so much 

overlaid with black as to have this very prominent. In some specimens the black is much 

aggregated ; in others it is more uniformly distributed. The sides are considerably paler, with 
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less black. The rump, upper surface of the tail, outer and anterior surfaces of the feet, are 
dark chestnut brown. The under half of the tail, the belly, and the under surface of the head, 
with the lower part of the chin, are pure cottony _white ; the band across the lower part of the 
throat is light yellowish brown. There is a black spot in the middle of the forehead between the 
anterior base of the ears. The ears are hoary gray in their concavity, the margin of which, 

however, is yellowish brown. The anterior band is grizzled like the back; the rest of the 
back of the ear is dull ashy. There is much black on the sides of the head, sometimes 
aggregated into a broad patch on the cheeks. 

The under fur on the back, anteriorly, is lead gray, tinged with sooty at the tip. Towards 
the rump, however, there is an infusion of yellowish brown in the tips. The bristly hairs are 

black, with a median bar of yellowish brown. There is the usual chestnut brown patch on 

the nape. 
This species is readily distinguished from L. sylvaticus by its disproportionably larger head 

and incisors and its absolutely larger size. The ears and hind feet are shorter, the latter much 
thinner and more pointed. The tail is longer and narrower. The colors are somewhat similar, 

but there is much more black on the back and head. The rump and legs are much redder) and 
the fur ori the anterior portion of the back lacks the yellowish brown tip. 

This species is very similar in many characteristics to L. pal~stris, as in the short ears, and 

short and slender hind feet, disproportionate size of skull and incisors, &c. The size isJ however, 

much larger ; the tail much longer ; the under parts of tail and belly pure cottony white, &c. 

Measurement of skull. 

No. 1228. 
I 
I 
I 

No. 1228. 

u.i I u.i 
~ ~ :9 ~ ...., 

Skull. 0 Skull. 0 
0 bll 0 bll 
...... <=l .... <=l 
.,; ~ .,; ~ 

~ .... = .... 
0 ol 0 

"' "' "' "' 
I "' ~ "' ~ .g +' ~ +' 

I 0 0 0 

= 0 = 0 

I H ...... ...... ...... 

Total length to end ·ofnasals-----------1 

--------·-----
3.40 1. 00 Upper incisor, height. _______ __________ . 34 . 10 

Greater width ___ ------_.-- ____ ------- 1. 61 .47 width between external 

Distance between antG-orbital notches. -- .84 . 24 
I 

edges. --_- . -------- - - - • 24 . 07 I 

Nasal bont:s, 
length. ____ __ __ _____ _____ 1. 46 . 43 Upper molars, length taken together ____ . 66 .19 

width behind --- --------- . 66 .19 distance between ________ .43 . 13 

width before - ----------- . 51 . 15 Lower jaw, length ___ _ ----------c- ---- 2.80 .82 

Upper incisors from front to molars. ____ 1. 14 .34 
height. ___________________ 

1. 65 . 49 

from front to hinder mar- arc .•••••••••••••••••••••• 2. 68 .79 

' gin of palate __________ 1. 52 . 45 

This measurement was made with a less accurate rule- than that used for the table in the 

introductory article. 
It is a question whether Dr. Bachman and Waterhouse are correct in their identification of 

the Lepus aquatimts of Bachman with the L. douglassiJ var. 1 of Gray. Waterhouse gives a 

much more elaborate description of Gray's specimen than the author does; in the course of 
which he mentions that the ears are rather shorter than the head ; the abdomen rufous yellow, 
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inclining to white; ears internally clothed with yellow hairs, becoming almost rufous at the 

point; the back of the ear bright rusty yellow, like the back of the neck, except the apex~ 
which has a distinct though smallish black patch, with a black line running down the hinder 

margin; the extreme edge of the ear rufous yellow; tail pencilled with white and dirty yellow 

below. Hairs on the back pale gray at root, then pale brownish yellow, then black, then a 

subterminal broad brown-yellow ring, and a black tip. On the abdomen, hairs white, with a 
very indistinct trace of gray next the skin. Length to root of tail, 17 inches ; to ear, 3. 60 ; of 

ear, 3.25; width of ear, 2.25; length ofhind feet, 4.00; oftail, including fur, 3.00. 
I have before me eight specimens of Lepus aquaticus from various localities in Louisiana and 

Mississippi, and all agreeing very well in character. In all these the abdomen and under sur

face of the tail are pure white; the interior of the ear is hoary gray, (not yellow,) becoming 

yellowish brown towards the exterior ; the back of the ear is dusky, with a tinge of hoary 

plumbeous ; a small patch of hoary near the base behind. There is a faint dusky edge to the 
tip of the ear on the dorsal surface, but nothing like a black patch; nor is there a black line · 

running down the hinder margin. The bristle hairs of the back are black, with one annula

tion of yellowish brown, no~ two. The hairs on the abdomen are grayish plumbeous for their 
basal half, instead of nearly pure white to the roots. The ears are con~iderably shorter than 

the head. For these reasons, therefore, I have little hesitation in separating L. douglassi No. 

1 from L. aquaticus, although I do not know where to refer the first named species. Its localjty 

is supposed to be in Texas. 
This species and the next have the striking peculiarity of living near the water in swampy 

or marshy places, and of swimming and diving without hesitation when pursued. Full 

accounts of their habits, in this and other respects, will be found in the papers by Dr. Bach

man, and in the work on the Viviparous Quadrupeds of North America. 

The Lepus aquaticus appears to be most abundant in the swampy tracts bordering the Missis

sippi river, in Louisiana and Mississippi. Mr. Kennicott mentions a "swamp rabbit" as 
occurring in the wet grounds of New Madrid, Missouri, which, if this species, as is quite 

probable, would give it a considerable range to the north. There is some doubt of its being 

found in the southern part of Texae. . It has not yet been found in the southeastern States. 

.: 
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Locality. 

List of specimens. 

Measurements • 

When col- Whence and how Nature of 
lected. obtained. specimen. ~ 

"' B 
:ll 
0 z --;-= G~rl~n~sville,Mi~~ April, 1855. ~son .. _. .. . Def. skin .. = 3.25 19. 00 === =~= 3.10 

251 1203 MLSSLSSLppL .......................... Coi.B. L . C. Wailes, S km ...... ...... ...... 15,50 .. .. .. ...... 3.65 .... .. ...... 2 .28 
2306 ...... Prairie Mer Rouge, L a . ... l Winter .. .. J as. Fairie ......... .. do ..... .. ...... 4. 10 17.50 1.60 2.40 4.07 ...... ...... 3.00 

2307 ....... .. .. .. .. do .. . .... .. ""'T"' do .. .. . .. .... do .. ........... do ......... .... 3.85 20 .50 1.75 2 .68 3.88 ..... . ...... 2.88 
2308 ............ . . do ............... 

1
... do .. ... ...... do ............. do ............. 3.50 19.00 ............ 4.20 ................. . 

2309 ............... do .............. '!''" do ..... .. .... do ............. do .. ........... 3.90 19.00 2.20 2.81 3.75 ...... ...... 2.28 
2310 3133 ........ do ............. '!'"'do ........... do ............ do.... ... ...... ...... 17.00 .. .......... 3.68 3.32 1.55 2.75 
291 1228 Calcasieu, L a ........... 

1 
............ G. Wurdemann .. .. Skin' ..... 1.84 3.33 16.00 2 .08 2.92 4.08 3.55 1.63 2.66 

1 The \ibia measures 4.50 ; the longest hind claw, .58. 
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LEPUS PALUSTRIS, Bachman. 

· Marsh Rabbit. 

Lepuspalustris, BACHMAN, J. A. N. Sc. Phila. VII, II, 1837, 194, 336; pl. xv, xvi.-IB. VIII, r, 1839, 79. 

Aun. Birds Amer. IV, 510; plate. 

WATERHOUsE, N. H. Mamm. II, 1848, 119. 

Aun. & BACH. N. Am. Quad. I, 1849, 151; pl. xviii. 

Lepus dauglassi, var. 2, GRAY, Charles. Mag. N. H. Nov. 1837, 586. 
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f:lr. Cu.-About the size of the common gray rabbit. Head and incisors disproportionately large. Ea1:S scarcely two

thirds the length of the head; without any gray or black. Hind foot shorter than the he~d, acute at the toes, the nails 

all visible. Tail very short, and not cotton-white beneath. Fur coarse and bristly. Above, pale grayish yellow brown, . 

much covered and lined with black on the back and head. Rump, upper surface of tail and outer surfa~e of leg dusky 
rusty. Beneath, grayish or ashy white. 

This is one of the most peculiar of allthe American hares, on account of its short and thinly 
fur;red hind feet, very large head, short tail, &c. It is really larger than L. sylvaticus, but the 
head is disproportionately greater than in this species. 

As just statEd, the hEad is very large, the skull longer, the incisors much broader and more 
massive than in L. sylvaticus, or nearly one-third larger. The nose is large; the fissure of the 
upper lip narrow. The ears are very short; scarcely two-thirds the length of the head; they 
are broad and much rounded at tip; more so than in L. sylvaticus; the ear itself considerably 
shorter. The hair on the ear is rather coarse and scant. 

The feet are very small and weak for the size of the animal, the hinder ones especially, the 
length of which is considerably less than that of the head, and but little longer than the ear. 
Owing to the shortness of the hair forming the pads on the sole, the hind feet appear very thin 
and slender, and are acutely pointed at the toes; the nails almost entirely uncovered. In the 

slender and pointed character of the feet, the resemblance to an Agouti is quite striking. The 
tail is very short, scarcely half the length of the ear, and forming only a slight prominence at 

the rump. 
The fur is very coarse and bristly, the bristle hairs stiffer and more abundant than in L. 

sylvaticns, especially in the winter. 
The colors of this species exhibit very little of the contrasts of the wood rabbit, the white 

being much less pure. The upper parts are of a dull obscure yellowish brown, lighter on the 
sides of the body, rather more reddish on the middle of the back, where the light color is much 
overlaid with black tips to the hairs. There is a strong tinge of dull rusty brown on the rump 
and exterior of the limbs. The band on the throat is like the sides ; the belly, and under the 
head, are of a dull grayish ash, or whitish ash; The sides of the head are rendered very dark 
by a uniform mixture of black tips to the hairs. There is a slightly lighter shade around the 
eye. There are no light patchings or edgings to the ear,· which is of a dirty yellowish brown, 
lined with blackish, with a slight tinge of rusty on the outer band, nor is tl?-ere any dusky line 
or patch. The pads of the feet are dull brownish; the tint above is dark rusty, beneath it is 
pale whitish brown. The nape is of a uniform brownish chestnut, not · very conspicuously 

different from the surrounding fur. 
Winter skins differ in a greater length and coarseness of the bristly hairs, which have so 
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much black as almost to form a continuous tint on the back, with only a slight break here and 

there. There is also a greater amount of black on the cheeks. The white of the under parts 

is rather purer. 

The slightest comparison of specimens of this species with sylvaticus will show the very great 

differences between them. Of approximately the same size, the head and incisors are very 

much larger ; the hind feet, ears, and tail much shorter; the former very slender and acutely 

pointed. Th3 colors are very different, in the absence of the light yellowish red, or light 
reddish brown of the back, and in having the rump dark rusty instead of gray. The under 

parts lack the clear cottony white of the other species, especially under the tail. The under 

fur of the back is entirely of a uniform dark smoky gray) except towards the rump, where it is 

tipped with paler. The bristly hairs of the back, which in winter are an inch and a half long, 
are entirely of a glossy black, with a wbterminal annulus of yellowish brown about a quarter of 

an inch long, and about that distance from the tip. The anterior face of the hind legs is rusty. 

In Lepus sylvaticus the under fur is of a much paler plumbeousJ with a well defined broad tip Of 

yellowish brown. The long hairs of the back are much shorter, the black much more restricte_d, 
the yellowish brown median annulus much more extended. The anterior face of the hind legs 

is nearly white. 
The differences from L. aquaticus have already been given under the head of that species, 

where, also, will be found a reference to its peculiar habits. 
This animal is found in the south Atlantic States, from North Carolina (according to Bach

man) to Georgia and Florida. Audubon and Bachman mention it as occurring in Louisiana 
and Texas. I .have never seen any specimens from the regions west of Georgia, and should be 

much inclined to doubt the correctness of Texas as a locality. 

List of specimens. 

Measurements. 1 

'3 
-;;; 

~ 'C ~~~~ 
~ ~ (!.) I ... ocality. When col- Whence and how ob- Nature of spe- ~ t; ~ ~ § .C • 
cv ~ :> lected. tained. cimen. E ~ '"d ~ ~ ...... .., bo ~ ~ 
~ ~ "t' ~ g l §wgg~·~ ·~ 

QJ a ; cv : : ~ ~ ="' =" ~F> 
~ ~ ~ rg @ ·~ ~ 8 ·= ~ ~ ~ 
o o rn Z Z E-<E-<~;I:;rnrnr.:J 

1255 2086 1= Hociety Hill, S.C ••••...• • •. Winter .... M.A. Curtis & Sons .... Skin •• ~ 3.65

1

14.50t== ~ 3:333.~5 ~~2. 50 
1254 2089 ..... . .......... do ..................... do ................ do ................ do .......... 3.80 15.001 ........ 1.72 3.773.20 1.502. 3'..! 
1256 ..... , ...... . ......... do ..................... do ..... . .......... do ............ . .. . do .......... 3.10 12 .50,.98 1.78 .... 3.60 ........ 2.30 
1613 ..... Q St. Simon's island, Ga........ . .. . •• .. .. .. Dr. S. W. Wilson ..... 1 .... do .......... 3.60 17.00 . 75 !.50 .... 3.20 ........ 2 .60 
1614 2459 ................ do, ...................................... do ............ , .... do .............. , .................... .. 3.151.49 ... . 
1615 2461 Q .. ........ do ...................................... do ................ do .......... 3.50 16.00I .651.45 .... 3.50 3.101.55 .. .. 
1616 ...... (5 .......... do ......... . ............................. do ............ 

1 
.... do .......... 3. 381 18.001 ............ ~ . 35l ....... 2.45 

1619 2462 Q .......... do ....................................... do ............ ' .... do .......... 3.48/· 16.50 ............ 3.40 3 20 1.55

1

2.38 
1620 ...... .. .......... .. .. do ..... . ............... . ....... _ ....... _ ... do ............ l .... do .......... 3.45, 17.00: ............ 3.50 ........... .. 
1621 ...... 1 ................ do ............................. , .......... do .... .. .......... do .......... 3 .65

1

. 17.001 ...... .. .... 3.40 ........ 2.27 
1211 2057

1 
................ do .......................... : .. 1 J.P. Postell ............... do .............. 16.501 ........ . ... 3.453.071.50[2.35 

1 The following are additional measurements of sk ulls from St. Simon's island, Ga : 2203, 3.04 + 1.50; 2204, 3.25 + 1.50; 2205, 3 .16 + 1.51; 
2206, 3 . 15 + 1.54; 2207,2.97 + 1.45; 2453, 3.17 + 1.60; 2454, 3.03 + 1.45; 2455, 3 . 14 + L551 &c. The usual range is from 3.05 to 3.20 for length, 
and 1.46 to 1.62 for width. 

In addition to the species of hares which I have characterized above, there are two or three 

others which the materials before me do not permit me to describe or discuss. These are as 

:follows: 



RODENTIA-LEPORIDAE-LEPUS. 617 

LEPUS TEXIANUS, Aud. & Bach. Texas. 
? Lepus texian~, (Aun. & BACH.) WATERHOUSE, N.H. Mamm. II, 1848, 136. 

Aun. & BACH. N. Am._ Quad. m, 1853, 156; pl. cxxxiii. 

SP. CR.-Larger than the Californian hare; ears very large; a dark brown stripe on the top of the neck, and a black 

stripe from the rump, extending to .the root of the tail and along its upper surface to the tip. Upper surface of body 

mottled deep buff and black ; throat and belly, white; under side of neck, dull rufous. A black patch on the inner surface 

of the, ear at its base; anterior margin of ears, buff; posterior portion of the ear, for an inch and half from tip, whitish; 

extreme tip of the ear with a brown margin. Length to root of tail, 21 inches; to ear, 4n; ear, externally, 6f~ ;·tarsus, 

5 inches; tail ~\. 

The distinctions of this species from L. callotis are not well defined. The color seems to 
approximate to that of L. californicus; nor is there any mention made of the gray rump of callotis. 

There are strong grounds for considering this as distinct from either of the above meii.tioned 
species. The Lepus texianus of Waterhouse, however, appears entirely different from the 
animal of Audubon and Bachman. It is described as having the fur loO:g and soft; the color 
pale, inclining to ashy gray, but strongly mottled with black and brownish white on the upper 
parts of the body; the throat and abdomen, white; haunches and outer surface, gray; tarsus, 
nearly white; back of neck, pa]e ashy gray; tail black above, grayish beneath ; a large black 

. patch on the rump; ears-with a large black patch at the apex externally. Length, 20 inches; 
ear, 6.50; tarsus, 5.00; tail, 4. 

The hairs on the upper parts of the body are white (very slightly tinted with gray) at the 
root, brownish towards the middle, black above the middle; with a broad, sub-terminal) almost 
white ring, shaded into reddish nea::'the black tip. 

This animal of Waterhouse resembles very closely the pale-naped varieties described of L. 
callotis, very much m'ore than L. texianus of Aud. & Bach. Sho~ld it be distinct from either 
this or callotis, it must take priority over the former, (1848 to 1853,) which would then 
require a new name. 

LEPUS NUTTALL!, Bachman. Columbia river. 

Under the head of L. artemisia, I have already given the synonymy of this species, which 
I strongly suspect to be an immature specimen of the same. Should the identity be positively 
ascertained, the 'name of L. nuttalli must take precedence as prior in point of date. 

LEPUS cuNICULARrus) Lichtenstein. Mexico. 
Lepus cunicularius, (LICHTENSTEIN,) W:A.TERHOUSE, N. H. Mamm. II, 1848, 132. 

''Probably allied to the short-eared hares of the United States. ·Fur said to be short and coarse; the general hue of the 

upper parts of the body brownish black; the hairs on these points being pale ashy gray at the root, light brown in the 

middle, annulated with yellowish 'white towards the point, and with a long black point. Ears internally clothed with short 

cream colored hairs ; externally pale gray brown, but assuming a blackish hue towards the tip ; back .of the neck, yellow; 

orbit of the eye, throat, and abdomen, white. Length to root of tail, 15.50 inches; of tail, 2. 75 ; of ear, 3.42; of 

tarsus, 4. 00," 

This species from Mexico, which must be considerably larger than L. sylvaticus, appears to 
have been merely named by Lichtenstein in the Berlin museum, aJ!d notes in manuscript made 
by Dr. Bachman, and communicated to Waterhouse. May not this be the Lepus douglassii, 

var. 1, of Gray, mentioned under the head of L. aqttaticus? 

LEPUS DOUGLAssrr, var.l. Gray. Mexico? 
A reference to this species will be found under the head of L. aquaticus) page 613. 

78 L 
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LAGOMYS, Cuv. 

Lagomys, "CuVIER, Tableau elemen. :!.797." 

No visible tail; ears short and rounded; hind legs short. Molars ~:~; 

The species of this genus are small, the largest not exceeding a Guinea pig in size. They 
are confined to the northern hemisphere, and generally occur in elevated districts. But one 
species is found in North .America; this, within the limits of the United States, occurs in the 
region of the Rocky mountains, near the British line, north of which it is more abundant. 
Others occur in Siberia, as well as in central .Asia. 

In general appearance the pikas, as they are called in Siberia, bear a not inconsiderable 
external resemblance, both in shape and color, to the wild Guinea pigs (Caviae) of South .Ame
rica, some of which, too, have the same habit of being among almost .Alpine altitudes. This 
is especially the case with the Cavia australis, which in the high regions of Uspallata is found 
in great numbers, and is known as the mountain rabbit. 

" The pikas present other important differences from the hares besides those above referred 
to. Thus the skull is more depressed and more dilated behind; the interorbital space more. 
contracted; the supra-orbital process is wanting; the orbits are directed more upwards; the 
malar bone is prolonged behind greatly beyond the zygom;:ttic process of the temporal, reaching, 
in fact, nearly to the opening of the ear chamber. Instead of the numerous perforations of the 
nasal process of the superior maxillary bone of the hares, there is but one chief opening in the 
same bone in Lagomys. Viewing the skull from below, the bodies of the sphenoids and the 
vomer are brought nearer to the plane of the palate than in the genus Lepus. The posterior 
sphenoid wants the mesial perforations, and the openings on either side of this bone are smaller ; 
the vomer joins the anterior sphenoid, while in the hares an oblong opening separates the bodies 
of these two bones. The incisive openings are sometimes separated from the middle or chief 
palatine openings, but in some species the openings are confluent, as in the hares. The occiput 
is broader than high, and the zygomatic arch remarkably short. 

"In the lower jaw the chief differences consist in the smaller antero·posterior diameter of 
the angular portion, and in the condyloid portion being sloped less backwards ; the long thin 
plate representing the coronoid process in the true hares is in the pikas replaced by a small 
tubercle, and there is a second still smaller tubercle placed just below the one just mentioned, 
and, in fact, but. little removed from the posterior molar teeth. The mental foramen, instead 
of being placed in the fore part of the jaw, is situated near the middle of the outer surface of 
the horizontal ramus. 

"The principal incisor teeth in the upper jaw are broad, but have a very small antero
posterior diameter ; each of these teeth has a deep vertical groove on the outer side, and termi
nates in two points, there being a strong notch at the extremity. The lower incisors are simple, 
and smaller than the upper. The upper molars are much as in the hares; they have the same 
three transverse ridges of enamel, but on the hinder part of the la~t molar an extra loop is 
visible, which is placed nearer to the inner than to the outer angle of the tooth; this molar 
corresponds to the penultimate molar of the hare. The lower molars have the grooves in the 
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side deeper than in the hares ; the body of the tooth is therefore more contracted in the middle, 
and the salient angles of the two halves of the tooth are more prominent; the foremost molar, 
as in the hares, has two grooves on the outer surface; the last molar has but one salient external 
and internal angle, and in bulk does not equal half of one of the preceding molars. 

"Small naked pads at the ends of the toes have been noticed amongst the distinguishing 
characters of Lagomys, but in two Old World species these can scarcely be traced; excepting 
thesepads, the soles are densely clothed with fur."-(Waterhouse.) 

LAGOMYS PRINCEPS, Rich. 

Little Chief llare. 

Lepus (Lagomys) princeps, RwH. Zool. Journal, 1828, 520.-IB. F. D. A, I, 1829, 227 ; pl. xix:. 
BACmiAN, J. A. Nat. Sc. VII, 1837, 354. 

Lagomys princeps, W ATERHOUSE1 Nat. Hist. Mamm. II, 1848, 28. 
Aun. & BACH. N. Am. Quadrupedii, II, 1851, 244 ; pl. lxxxiii. 

SP. CH.-'' General hue of the fur on the upper parts of the body, grayish ; but these parts are strongly pencilled with 
black and yellowish white. On the sides of the body, yellowish b~own, and on the under parts dirty white, considera'Qly 
suffused with pale brown yellow. Feet white, tinted with yellow on the upper surface. Ears rather large, with a distinct 
white margin. 

" Total length, 7 inches. Ears 8 lines long, 10 lines wide. Fore foot and nails, 8~ lines ; hinder foot, 1 inch 2~ lines."
Waterhouse. 

No specimens of this species were brought in by any of the recent expeditions, and I have 
made use of the one collected in the South Pass of the Rocky Mountains by Townsend, now in 
the collection of the Philadelphia Academy, for the purpose of description. It is not in very 
perfect condition, however, lacking entirely the lower jaw, and being mounted in such a manner 
as not to allow any minute examination of its characters. The diagnosis of the species I have 
taken from Waterhouse, as giving its distinctive features as compared with the Old World 

Lagomys. 
The size appears to be about that of a Norway rat, rather shorter and stouter, perhaps. The 

incisor teeth are stout, about eight-hundredths of an inch in width each. Their anterior face 
is deeply grooved, the greatest depth being on the anterior third, and rounding gradually from 
this to the exterior edge. The muffle is too much distorted for description, although it appears 
to be like that of a rabbit. The ears are considerably shorter than in Lepus, broad and rounded 
above, in shape not unlike those of Neotoma cinerea. Their posterior face is covered with 
long, silky fur, the concavity concealed by long bristly hair. The tail is entirely wanting. The 
feet are short, thin, and depressed. The fore foot has a large thumb claw, situated above the 
level of the remaining four. The hind feet have four toes, the central rather longest. The 
claws of both feet are large and much curved; the hind ones especially are curved, instead of 
being almost straight as in Lepus. The bases of the claws are all more or less overgrown and con
cealed by stiff curved bristles, springing from the upper surface. The under surface ofthe feet 
is covered densely with rather short stiff bristly hair, the bulbs of the toes above being entirely 
naked. There are thus four naked pads on each foot, perhaps a fifth under the thumb of the 
fore foot, although this cannot be determined in the specimen. The fur is long and full, com
posed of stiff, rather bristly, hairs, without any under fur at all. The longest of these hairs 

on the back measures about three-quarters of an inch. 
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The general appearance of the animal as to color is that of a young rabbit. The upper parts 
and sides are light yellowish brown, relieved by dusky points to the hairs, especially on the back 
and loins, and passing on the rump into a grayish tinge. The region around the anus; the feet, 
and the under parts generally, are dull yellow brownish, or pale rufous white. The silky hairs 

• on the back of the ear are the color of dirty cotton ; anteriorly, more dusky. The ears are 
narrowly margined with white. The hairs of the back are lead colored for their basal two.
thirds. 

The estimated length of the animal is 8 inches. Hind foot from heel lt'o inches. The ear 
is about an inch high. Collected in the South Pass by Townsend. 

Mr. Townsend, in his adventurous journey across the continent to the mouth of the Columbia, 
obtained the single specimen just described, and, as far as I know, the only one ever taken 
within our limits. They are met with in "about latitude 42°, high up on the alpine region of 
the ridges dividing the waters of the Columbia, Colorado, and Missouri, (in the South Pass of 
the Rocky Mountains,) hiding among loose piles of rocks or stones, such as are generally seen 
beneath broken cliffs. They uttered a slender but distinct bleat, much like that of a young 

goat.'' 
According to Richardson, this species inhabits the Rocky Mountains as far north as 60° 4' 

north latitude. It is not known whether, like the other pikas, the "little chief" lays up a store 

of winter provisions, although this is quite probable. 
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EDENTATA. 
Teeth simple, or none at all ; always wanting in the anterior part of the jaws. 

The Edentata of modern authors correspond to the Bruta of Linnreus, which embraced, how

ever, several genera to which the diagnosis, as above given, does not apply. Setting aside these, 
(Trichechus, Elephas, and Monodon,) we have left, as constituting the Bruta of Linnreus, 
Bradypus, Myrmecophaga, Manis, and Dasypus, to which more recent authors have added 
Choloepus, Chlamydophorus, Orycteropus, &c., together with Echidna and Ornithorhyncus. 
These constitute the principal living genera of Edentata, but there are several extinct ones to 
be added to the list, as Megalonyx, Megatherium, Mylodon, &c. 

The genera of Edentata, though few in number, are yet so different from each other as to 
admit of being arranged in three families, Bradypoda, E.ffodienta, and Biclaviculata. 1 These 
may be briefly characterized as follows: 

I. BRADYPODA.-With canine and molar teeth. Malar bone with an additional inferior process. Stomach divided. Ante

rior limbs very long. Mammae, pectoral. Tail very short, or wanting. Fur dry and coarse. 

Of this family, embracing the sloths proper, no representatives are found in North America. 
FAM. 2. EFFODIENTIA.-Teeth uniform, or none. Malar bone simple, or wanting. Muzzle elongated. Limbs short, stout; 

the hinder ones longest. Stomach simple. 

This family, embracing the armadillos as the most prominent form, has one living repre
sentative in North America, Dasypus novem-cinctus, found abundantly on the lower Rio Grande of 
Texas. 

FAM. 3. BICLAVICULATA, or MoNoTREMATA.-Ciavicles double. Mammal papillae, wanting. W ell developed marsupia 

bones. Cloaca simple. Males provided with spurs to the eet. 

This family embraces two very extraordinary forms of animal life, the Echidna and the Orni-

thorhynchus, both natives of Australia. 
It is proper to state that · high authority) such as t'b.at of Waterhouse and others, place the 

Monot1·emata at the end of the JJ![arsupialia. 
There is a very striking contrast between the Ejfodientia, a:s characterized above, and the 

Bradypoda. 
In the latter, the structure of the animal is adapted to a residence upon trees, and it is 

only exceptionally that the sloths are found on the ground. In the armadillos, on the other 
hand, the solid covering, and the long fossorial claws, indicate a terrestrial habitat, and that 
rather beneath than above the surface. The food of the two groups is equally diverse; that of 
the sloths consisting of the leaves and twigs of trees, while the armadillos seem created espe
cially to keep in check the myriad insects of tropical regions, and especially the ants, the most 

abun~ant of all. 

'Wagner, Suppl. Schreber, IV, 130. 
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More active than the sloths, the armadillos are, nevertheless, ill fitted for rapid progression, 

although they move with comparatively great quickness through loose soil. The limbs are 
short and stout; the hinder ones longest; the claws are long and well fitted for digging. The 

muzzle, which in sloths is very short and blunt) is here elongated, sometimes to a very great 

degree. Teeth are sometimes present, sometimes entirely wanting ; in the former case they 

consist entirely of molars. A single species only has a tooth on either side of the upper jaw, 
which, from its implantation in the intermaxillary, is to be considered as an incisor, although 
in shape and lateral position it agrees altogether with the molars. The malar bone is simple, 

or else entirely wanting. The stomach is not compound. The external covering consists either 
of hair, of bony plates, or imbricated scales, but however varied in this respect, the internal 

structure exhibits a marked conformity in the different genera. Their food consists of insects 

and worms, obtained mostly by digging.1 

There are two divisions of this family, one embracing genera with teeth, as Dasypus, Chlamy

dophorus, and Orycteropus ). the genera of the other are entirely destitute of teeth in both jaws, 

as Myrmecophaga and Manis) which are thus true Edentata, in the strictest sense of the term. 

lWagner, Suppl. Schreb. IV, 1844, 160. 
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DASYPUS, Linnmus. 

Dasypus, LINN1EUS, "Syst. Nat. (ed. 2,) 1740." 

Edentata, with a solid bony carapace, divided centrally into a varying number of movable zones. Molar teeth numerous, 

simple ; ears distinct.l 

The armadillos, with their coat of bony mail, constitute a remarkable feature in the zoology 

of the continent of America, to which they are confined. The skeleton presents many con

spicuous points, as compared with most other mammals. The skull is a cone, drawn out into a 

narrow muzzle at one end, subtruncate at the other, without any temporal crest. The teeth are 

very simple, and of a firm uniform material, consisting of ivory or dentine, with usually a thin 

coating of cement. Canine and incisor teeth are wanting; in Dasypus sexcinctus ~lone is there 

an incisor on either side at the extremities of the jaws, although these, by their lateral position, 

take their place with the molars, without differing in any way from them. The number of 

teeth varies from 32 or 34 in D. longicaudal~ts, to 92-98 in D. gigas, the largest number to be 

found among the terrestrial mammalea. The shape of the teeth varies with the species. 

By some authors, the genus Dasypus, as above constituted, is considered as a family, with 

several genera, of which Oheloniscus, Xenurus, and Euphractus have the fore feet five-toed, 

while Totypeutes and Dasypus have only four toes anteriorly. It is in the restricted genus 

Dasypus that our North American species falls. 

DASYPUS NOVEM-CINCTUS, Linna3Us. 

Texas Armadillo. 

Dasypus novem-cinctus, LINN1Eus, Syst. Nat. (ed. 12,) I, 1766, 54. 

ScHREBER, Siiugt. II, 1775, 223; tab. lxxiv and lxxvi. 

WAGNER, Suppl. Schreb. IX, 1844, 179. 

GIEBEL, Siiugt. 1855, 421. 

Dasypus octo-cinctus, (LINN.) ScHREBER, Siiugt. II, 1775, 222; tab.lxxiii and lxxvi. 

Dasypus peba, DE sM. Mamm. II, 1822, 368. 

Aun. & BAcH. N. Am. Quad. III, 1853, 220; pl. cxlvi. 

? Dasypus longicaudatus, " PR. MAx. _Beit." 

SP, CH.-Eight molars on each side of each jaw; none of them implanted in the intermaxillary. Tail as long as the body, 

exclusive of the head, or a little longer. Eight movable _rings in the middle of the shell, and a ninth partly free on the sides. 

Tail covered with twelve jointed whorls to near the end, where it is plaited and imbricated, but not enveloped by a horny 

cone. Molars, thirty-two. Color, blackish. 

A detailed description of this animal will be found in the zoological report of the United 

States and Mexican Boundary Survey, from specimens preserved in alcohol. There is some 

uncertainty as to the precise name of the Texas species, on account of the probable combination 

of more than one under the same name in South America. Lund, in endeavoring to settle the 

question, gives three species as most closely allied, in the following diagnoses: 

D. novem-cinchts, Linn. (D. longicaudatus, Max.) Largest species; with seven molars, nine bands, and a tail the length of the 

body. Inhabits Cayenne and northern Brazil. 

J. Wagner, Suppl. Schrcb. I, 1844, 160. 
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D. octo-cinchu, Linn. (D. uroceras, Lund.) Medium sized species, with eight molars, eight bands, and tail somewhat shorter 

than the body, and enveloped at the tip in a horny sheath. 

D. septem-cinctus, Linn. (D. hybridus, Desm.) Smallest species, with seven molars, seven bands, and tail muc_h shorter than 

the body. · Inhabits Paraguay and Patagonia. 

The Texas species is as large as the D. novem-cinctus of the above diagnoses, and has the tail, 

in the young, as long as the body, exclusive of the head; in the adult, as long as the body 

and half the head. It has eight free bands on the median line of the back, and nine on 

the sides. The tail has twelve free whorls, the tip plaited, but not enveloped in a sheath. 
The molars are eight on each side of each jaw. These characters are remarkably constant in a 

considerable number of specimens. There is, therefore, a good deal of uncertainty as to the 

species, which can only be settled by critical comparisons of a large amount of material from 

different localities. A single shell from Brazil has nine free bands on the back, and is other- · 

wise quite different from the Texas armadillos. 
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• This skull measures 4.07 inches by 1.65. 



ORDER V. 

P ACHYDERMATA. 
Animals with from three tq five toes, enveloped, or furnished with hoofd instead of claws; metacarpal and metatarsal bones 

short and distinct. 

In the sketch of the orders of mammalia, on page 1 of this report, the diagnoses of the 
Pachydermata and Ruminantia were accidentally transposed, while the form was on the press, 
and the edition of the sheet printed off before the error was detected. The paragraphs should 
read: 

VIII. Pachydermata, with more than two hoofs. 
IX. Ruminantia, with two hoofs. 
The error, however, is sufficiently palpable to be corrected at once. The diagnoses given of 

these, as well as of the other orders, are not presented as expressing their true or essential 
peculiarities, but merely as a convenient artificial analysis in which the characters assigned should 

be readily evident to the most casual observation. The Ruminantia have, in most cases, more 
than two hoofs, although there are but two in contact with the ground; above this level there 
may usually be seen two others of much snl"aller size. The American antelope, however, 
(Antilocapra americana) has in reality only two hoofs on each foot, the smaller ones begin 
entirely wanting. 

In the existence of only one living native species of Pachydermata, it will not be necessary to 
go into any minute account of the characters of the order and of its subdivisions. Nearly all 
·the principal systematic writers differ in their views on this subject, some of them very widely. 
For my present purposes I have selected the arrangement of Giebel, as based upon a combination 
of all the living and fossil forms. 

The .l!fultungula, according to this author, or Pachydermata, in the most extensive sense of 
the word, are almost entirely of large size, embracing the most colossal of recent or fossil land 
animals. Their body is covered by a thickened skin, beset, more or less thickly, with bristly 
hairs. The number of toes varies from three to five, not always of the same size on the fore 
and hind feet. The muzzle is usually much developed, often extended into a snout of greater 
or less extent. . The eyes are mostly 'very small. The neck is short and thick ; the body stout, 
and supported onshort, massive limbs, showing little indication ofjoints. The tail is short 
and slender' except in some fossil forms. 

The teeth vary very much in number, shape, and structure. The incisors, canines, and 
molars are usually all present, the two former are never both absent at the same time. 

The subdivision of this order, according to Giebel, are into the following families: 
1. Proboscidea·. Animals of colossal size, with the nose extended into a very long, prehensile snout, the upper incisors changed 

to enormous tusks ; the head short and expanded above by large sinuses; neck very short; body short and thick; the limbs 

high, and without any angles or bends ; the toes five, united to the hoofs. 

It is in this family that we :find the elephant of modern, and the mastodon of ancient times; 

"19 L 
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the former, however, occurring abundantly also as a fossil genus, in America as well as the Old 
World. The teeth differ much from those of the other families, in the constant absence of canine~, 

and of lower incisors in any but very young animals. 
2. Genuina. The members of this family are distinguished from the Proboscidea by the absence of the elongated, prehensile 

nose; and by the existence of small canines, instead of the enormous tusks, as well as of incisors in both jaws. The feet are 

three or four toed, with hoofs of unequal size, the limbs are short, the body, neck, and head more elongated. The body is 

usually full and rounded, the skin very thick and naked ; the nose and ear flap much developed. 

The living genera of this family are Tapirus, Rhinoceros, Hippopotamus, and, according to 
Giebel, Hyrax. The most important of the fossil are Palaeothe1·ium, Titanotherium, Anchi
therium, Lophiodon, Anthracotherium, &c., many of these with North American representatives. 

3. Suina. Animals of comparatively small size. More compressed body, pointed head, large ears, blunt snout, slender, 

thin legs; hoofs arranged in pairs, and the skin covered with rather close bristly hairs. 

The living genera of this family consist of Sus, Dicotyles, Porous and Phacoclwerus, the fossil 
chiefly of Entelodon, Choeropotamus, Byopotamus, Hyotherium, Adapis, &c., nearly all with 

North American representatives in the bone beds of the ::M:auvaises Terres. 
The genus Sus embracing the common hog is characterized by having four-toed feet, and in 

being without any gland on the back or fleshy lobes on the face. Dicotyles, with two species, 
one of them the common Peccary of Texas, has differently constituted canines, but three toes on 
the hind feet, a very rudimentary tail, and~ peculiar gland on the back. 

The genus Porous, with the well known Babyroussa as its type, is chiefly characterized by its 
enormous caniU:es, which curve upwards and outwards in a large semicircle. 

The remaining genus, Phacochoerus, or wart hog, has the minimum number of incisor and 
molar teeth in the family, four-toed feet, four fleshy lobes on the face, large tusks, and a com
pressed and powerful body. 

4. Toxodontidae. This family and the next, 5. Anoplotheridae, are composed entirely of extinct genera and species, some of 

which belong to our continent, the Toxoilontidae, indeed, restricted to South America. It is in the Anaplotheridae that we find 

the transiilion from the Pachyilermata to the Rurninantia. 

It is much to be regretted that in his account of the fossil genera and species of the Pachyder

mata, Giebel should have entirely lost sight of the numerous species from North America, so 

ably and satisfactorily defined by Dr. Leidy. 
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DICOTYLES, Cuvier. 

Dicotyles, CuviER, " R. A, (1st ed.) I, 1817." 
Aun. & BAcH. N. Am. Quad. I, 1849, 233. 

rl'he genus Dicotyles, embracing the peccaries, has been sufficiently indicated in the preceding 
article for my present purposes. Time will not allow me to go into any extendell description of 
its essential peculiarities of form and dentition. 

DICOTYLES TORQUATUS, Cuv. 

Texas or Collared Peccary; Mexican Hog. 

Sus tajacu, LINN, Syst. Nat • .I, 1766, 103, (in part.) 

Sus tagassa, ERxLEBEN,'Syst. 1777, 185, (in part.) 

Dicotyles torquatus, F. CuVIER~ Diet. d~s Sc. Nat. IX, 1817, 518. 

DEsM. Mamm. II, 1822, 392. 

HARLAN, F. Am. 1825, 220. 

WAGNER, Suppl. Schreber, IV, 1844, 306. 

Aun. & BAcH. N. Am. Quad. I, 1849, 235; pl. xxvi. 

GIEBEL, Saugt. 1855, 234. 

Sus to1·quatus, WAGNER, Schreber's Saugt. VI, 1835, 498; pl. cccxxv, cccxxv, A. (Sus tagassu on plates.) 
Pecari a collier, ST. HILAIRE ET Cuv. Mamm. III, 1819; plate. 

Sp. CH -A white collar, more or less distinct, proceeding from the shoulders on each side of the neck. 

The preceding brief diagnosis, taken from Wagner, is sufficient to distinguish the collared 
peccary from the only other known species, the D.labiattts, in which the lower jaw is white and 
there is no white collar. The materials before me are not sufficient to furnish any satisfactory 
description of the external form of the animal, consisting only of two hides, without head an.d 
feet. For full details on the structure and habits of the species, I would refer to the admirable 
article on the quadrupeds of North America, as quoted above. 

The pecca~y has a much wider range in North America than is supposed by European syste
matic writers. It not only occurs through 1\ffxico, but even as far north in the United States 
as the Red river of Arkansas, in latitude 34°. Its western limit is not well ascertained, though 
it is said by some to occur in California. 

Catalogue 
number. 

61 

1747 

List of specimens. 

Locality. . Whence obtained. Nature of 
specimen. 

Brazos river, Texas ••• _. ___________ • _ _ _ _ _ J. M. Stanley ___ • ___ .--_. _______ ____ .___ Hide.--------

Western Texas •••• • -----·-····-· ·- ___ --- - Captain Pope ..• __ ------ - -.----- __ _ ·---- - •• do ••• ----·-· 



ORDER VI. 

RUMINANT! A. 
Feet bifid; metacarpus composed of a single bone, bifid at its.lower extremity. Stomach compound. 

In the preeceding diagnosis from Wagner is contained, in very brief phrase, the most essential 
peculiarities of this extremely natural order of the Mammalia. The species vary comparatively 
little from one type of structure; the proporti9ns of the body, as well as the size, differing, 
however, very much in different families. As a general rule, the neck is long and flexible, 

the body compressed, the tail sometimes very long, sometimes almost rudimentary. The legs 

are usually long and slender; the head armed with horns) which are either solid or hollow. 
The best known characteristics of the ruminants are found in the structure and functions of 

the stomach. This is composed of four different compartments, each having a particular office. 
(The Oamelidae have but three.) The -food is hastily chewed and passed into the largest 

stomach, or paunch, and thence into the second ; from this it is returned to the mouth and 
there completely masticated. It then passes back to the third stomach, and thence to the fourth, 
from which it goes into the intestines. The arrangements by which the food is directed first into 
one stomach and then into another, are very interesting and peculiar, but need not here be 

referred to. 
The horns constitute another chief peculiarity of the ruminants. These are protuberances 

from the frontal bones, sometimes persistent and enclosed by a horny sheath, as in the sheep, 
ox, &c., or else they are solid and fall periodically, as in the deer .I These two different condi
tions give rise to the divisions of hollow and of solid horned ruminants. 

The feet in the typical ruminants are bifid, the third and fourth fingers alone being developed 

the first finger is wanting entirely; the second and fourth are either very rudimentary, or else 
visible externally as accessory hoofs, above the level of the rest. 

The ruminants may be arranged in three very natural groups ; the first, with the horns solid, 

and usually deciduous, as the deer; the second, with permanent horns consisting of an exterior 

hollow horn encasing a process of the skull, as the sheep, goats, antelopes, oxen, &c. ; the third, 
embracing the camels and llamas .. These last have two incisors in the upper jaw, and the 
normal number of canines; no horns, and feet with two toes, without hoofs. No living repre
sentatives of the last named family exist in North America, although the majority of the species 
inhabit the South American continent. A fossil member of the group has, however, been char
acterized by Dr. Leidy,2 from Kansas Territory. 

lJn the giraffe, (Oamelopardtilis) the horns are mere knobs on the forehead, covered with skin, and not deciduous. 

2C~melops kansanus. Leidy, Pr. A. :N. S. 



FAMILY. 

CERVIDAE. 
Incisors~; canines~=~· or WJ.nting; molars :::· Horns solid, deciduous, (except in the giraffe,) not encased by horn; 

sometimes wanting. Feet bifid. 

The members of this family agree with the following in the dentition and structure, and shape 
of the feet; they differ, however, in the character of the horns when present, (they are wanting 
in the musk deer.) There is not the same variety of shape as in the hollow-horned ruminants, 
although there are several very distinct forms of generic and sub-generic value. 

The deer are very widely spread over the whole world, few regions being without one or more 
peculiar species. They appear able to withstand the rigor of an arctic winter, or the fiercest 
rays of the tropics. The new worl<l. possesses quite a notable proportion of the species; no less 
than nine of which are found in North America alone. 

There are three principal divisions of thjs family; the musk deer, the true deer, and the . 
giraffes. The musks differ from the true deer in being without horns, and any lachrymal sinus. 
The male has canine teeth usually projecting far beyond the mouth. Their size is very small, 
some of the species being b.y far the smallest known ruminants. The camelopard has short, 
solid horns, which are covered by the skin. The feet, too, though didactyle, are without the 
accessory hoofs of the deer. 

Of the musk deer, there are no living represei:J.tati ves in America. Some of the fossil forms 
from the Mauvaises Terres of Nebraska appro<tch very closely to them, however. There is 

nothing at all similar to the giraffe on tliis continent. 



SuB-FAl\ULY CERVINAE. 

Horns solid, always present in the males; sometimes in the females, not covered with skin. Feet bifed, with two small 

hoops behind and above the large ones. 

The preceding diagnosis is that of the genus Cervus, of older authors, although the great 
number of subdivisions, many of them quite different from each other, would seem to render it 
desirable to establish a sub-family to include them. The systematic arrangements of Sundevall, 
Gray, Pucheran, Wagner, and others, may be referred to for information respecting the varia
tions in the different sections of the group; for my present purpose, however, I need merely 
mention those having a direct relation to the North American species. Of these there are 
three which may be briefly characterized as follows, (from Wagner:) 

1. ALCE.-Horns very broadly palmated throughout, found only in the male ·; nose entiCely covered with hair, except a 

small naked spot between the nostrils; very broad anteriorly. 

The single species is the Alee amerieanus, or American moose. 

2. RANGIFER.-Horns broadly palmated at the tip; found in both sexes. Nose entirely hairy; hoofs dilated; sub-oval. 

Of this genus, embracing the reindeer, America possesses two species-the R. caribou and 
groenlandicus . 

. 3. CERvus.-Horns more or less rounded, or cylindrical, or conical; sometimes partly flattened, or subpalmated. Nose 

naked and moist. Sub-orbital sinuses distinct. 

It is in this genus that our best known North American species fall: such as Oervus cana
densis, virginianus, leucurus, mexicanus, macrotis, and columbianus. It bas been generally 
customary to place the Oervus canadensis under another genus, Elaphus, but, for my present 
purposes, I prefer to retain all the deer with naked muzzles together. 



R UMIN ANTIA-CERVIN AE-ALCE Al\IERICANUS. 

ALOE, Ha.m. Smith. 

Alee, HA~r. SMITH, Griffith' s Cuv. V, 1827, BOB. 
Alces, GRAY, Knowsley Menagerie, 1850, 56. 

631 

Muzzle very broad, produced, covered with hair, except a small moist naked spot in front of the nostrils Neck short 

and thick ; hair thick and brittle ; throat rather maned in both sexes ; hind legs have the tuft of hair rather above the 

middle of the metatarsus ; the males have palmate horns. The nose cavity in the skull is very large, reaching behind to 

a line over the front of the grinders; the intermaxillaries are very long, but do not reach to the nasal. The nasals are 

very short. 

In the preceding carefully prepared diagnosis, borrowed from Dr. Gray's elaborate article on 
the Ruminantia in "Knowsley's Menagerie," are embodied the chief peculiarities of the 
European elk and ·American moose. 

ALCE AMERICANUS, Jardine. 

Moose. 

Cervus akes, HARLAN, F. Am. 1825, 229. (Description from European animal?) 
GoDMAN, Am. N. H. II, 279 . 
RICHARDSON, F. B. A. I, 1829, 2B2. 
DEKAY, N. Y. Zool. I, 1842, 15; plate xxix, fig. 2. 
AuD. & BACH. N. Am. Quad. II, 1851, 179; plate lxxvi. 

Alces americanus, "JARDINE, Nat. Library, III, 18B5, 125." 1 

BAIRD, Rep. ~U. S. Pat. Office, Agricultural for 1851, (1852,) 112. 
Alces machlis, OGILBY, Pr. Zool. Soc. Loud. IV, 18B6, 135. 
Alces malchis, GRAY, Pr. Zool. Soc. Loud. XVIII, 1850, 224, (in part.)-IB. Knowsley Menagerie, 1850, 67, (in 

part.) 
Cervus wignal (DIERVILLE,) REICHENBACH, Vollst. Naturg. Saugt. III, Wiederkauer, 1845, 10; plate i, figs. 4, 5, 6. 
Cervus lobatus, AGASSIZ, Pr. Bost. Soc. N. H. II, Dec. 1846, 188. 
Alces muwa, RICHARDSON, Zoology of Herald, Fossil Mammals, II, 1852, ·1or; plate xx, xxii, xxiv. (Detailed 

account of osteology.) 
L'Orignal, Cuv:IER & ST. HILAIRE, Hist. des Mammif. IV, 119; plate. 

In the generic diagnosis I have given the chief characteristics of the American elk, as distin
guished from ,the oth~?r American deer. It is not in my power to give any full description of 
the species, as the collections of the Smithsonian Institution embrace nothing but horns. T_his 
is of the less importance, however, as the description of external form and of habit by Audubon 
and Bachman leaves but little to be desired. 

Authors disagree very much as to whether the moose of America is different or not from the 
Swedish elk. The prevailing opinion is, however, in favor of their identity. 

Sir John Richardson, in the article on Fossil Mammals in Zoology of the Herald, calls our 
species Aloes muswa. He gives a very elaborate account of the osteology of the species, and is 
quite inclined to believe, from actual comparison of skeletons, that the American and European 
species are distinct. Among other facts; he mentions that the breadth of the face at the most 
protuberant part_ of the maxillaries is less in the American than in the European animal. 

As far as I can ascertain, a distinct a~d specific name was first applied to the moose by Sir 
Wm. Jardine, in 1835, in the name of americanus. I have not the work quoted above at hand, 
but borrow the reference from Reichenbach. 

l I make this quotation from Reichenbach, not having the volume of Nat. Lib. at hand. 
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For the sake of illustrating the characters of the horns of the moose, I have given figures of 
antlers of an adult from Maine, and of a young male, probably in the second year, from New 
York. An extensive series of antlers from Sweden, in the Smithsonian collection, though 
somewhat different from the American, before me, yet furnish nothing of apparent specific 
value. 

Fig. 1. Alee americanus, No. 857. Maine. Adult. Left horn seen from the front. Size, 5.09 

inches to the inch of the figure. 

Fig. 2. Alee americanus, No. 782. Hamilion county, N. Y. Young male of second year. Right 

horn from the front. Size, 4.10 inches to the inch. 

The moose is the largest of the ,American deer, quite equalling a horse in bulk. Its 
range at the present day extends, on the west coast of America, from the shores of the Arctic 
ocean nearly to the Columbia river. Further east, the northern limit is about latitude 65) and 
thence through Canada to Maine, New Hampshire, Vermont, and the northern parts of New 
York. A few are still killed every year in Essex, Hamilton, and the adjacent counties of the 
last mentioned State, although, owing to the comparatively inaccessible nature of their resorts, 
their pursuit has become extremely difficult. 

It is somewhat unfortunate that the European name of this animal, the elk, should be 
applied here to an entirely different deer. Much confpsion has been produced in this way, and 
it becomes necessary to ascertain the nationality of an author before it is possible to know 
exactly what the word elk is intended to convey. 



RUM IN ANT lA-CERVI N AE-RANGIFER CARIBOU 

RANGIFER, Ham. Smith. 

Rangifer, HAll. SMITII. Griffith's Cuvier, V, 1827, 304. 

"Tarandus, (GRAY,) KAuP Europ. Thierwelt, 1829." 

(GRAY,) Knowsley Menagerie, 1850. 
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Muzzle entirely covered with hair; the tear-bag small, covered with a pencil of hai,·s. The fur is brittle ; in summer, 

short; in winter, longer, whiter; of the throat, longer. The hoofs are broad, depre~sed, and bent in at the tip. The 

external metatarsal gland is above the middle of the leg. Horns, in both sexes, elongate, subcylindric, with the basal 

branches and tip dilated and palmated ; of the females, smaller. Skull, with rather large nose cavity; about half as long 

as the distance to the first grinder; the intermaxillary moderate, nearly reaching to the nasal; a small, very shallow, 

suborbital pit. 

The preceding diagnosis, like that of Alee, is taken from Gray's "Knowsley Mena.gerie," 
and appears to embrace all the characteristics of the reindeer. The number of species is some
what uncertain. We have two, in all probability, in North America, one peculiar to this 

continent, including Greenland, the other possibly identical with that of the Old World. 

RANGIFER CARIBOU. 

Woodland Caribou-Reindeer. 

Cervus tarandus cm·ibou, KERR, Linnreus, 1792, 297. 

Rangifer caribou, AuD. & BAcH., N. Am. Quad. III, 1853, Ill; pl. cxxvi. 

Cervus tarandus, HARLAN, F. Am. 1825, 232. (Desc. from Europ. Sp. ?) 

GoDMAN, Am. N. H. II, !!83. 

Rangifer tarandus, DE KAY, N.Y. Zool. I, 1842, 121. 

Cervus tarandus sylvestris, RICH. F. B. Am. I, 1829, 238. 

Tarandus rangifer, 0GILBY, Pr. Zoo!. Soc. Loud. IV, 1836, 134. (In part.) 

J. E. GRAY, Pr. Zool. Soc. Lond. XVIII, 1850, !25. (In part.) 

Cervus hastalis, AGASSIZ, Pr. Bost. Soc. N.H. II, 1846, 188. 

Tarandus hastalis, BAIRD, Rep. U. S. Pat. Off. Rep. Agricultural for 1851, (1852,) 108. 

CoLOR.-Tips of hairs light dun gtay, whiter on the neck than elsewhere; nose, ears, outer surface of legs and shoulders, 

brownish. Neck and throat dull white ; a faint whitish patch on the sides of shoulders. Belly and tail white ; outside of legs 

white; a band of white around all the legs adjoining the hoofs. 

Length of an animal about two and a half years old: To root of tail, 72 inches; tail vertebrre, 4 inches; with hairs, 6.50; 

height of shoulder, 42 inches; from nos;e to ear, 14; height of ear behind, 5 inches. 

I have condensed the description of the color of this species from Audubon and Bachman, not 

having at hand the means of furnishing an original account of the animal. The horns vary 
exceedingly, scarcely two, even of the same individual, being alike. In the accompanying 
figures I have given outlines of some of those in the Smithsonian collection ; one an adult from 

Isle Royale, Lake Superior; the others, younger, from near Montreal. 
The relationships of this species to the European reindeer are not well ascertained. By some 

zoologists it is supposed to be the same ; by others different. The opinion is gaining ground 
that the barren ground reindeer is distinct, and as this species ·cuts it off from the arctic circle, 

it would seem most probable that it cannot be the same with the animal inhabiting the circum

polar region ofthe 01d World. 
86 L 
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The woodland caribou, as it is called by Dr. Richardson, is much larger than the barren ground 
reindeer found further north, but with smaller horns. According to this author, its northern 
limit is to the south of Hudson's bay, in a stripe of low primitive rocks about one h~nd;ed· 
miles wide, and reaching as far west as Lake Superior. To the south it extends through 
Canada as far as New Brunswick and Maine, and possibly, in former times, to the northern 

parts of New Hampshire, Vermont, and New York. It is not known as an inhabitant of the 
Rocky Mountains. 

Fig. 3. Rangifer caribtu, No. 900. Isle Royale , Lake Superior. Right horn from inside. Size, 6.30 inches to 

the inch. 

Fig. 4. Rangifer caribou, No. 1198 , Trois Rivieres, Canada. Ymang, of probably second year. Right horn, view 

from inside. Size, ·4 inches to the inch. 

Fig. 5. Do. The left horn of the same animal viewed from the outside. Size, 3.14 inehes to the inch. 

Fig. 6. Do., No.ll99. Another horn from the same locality. Right side from inside. Size, 3.38 inches to the inch. 

RANGIFER GROENLANDICUS. 

Barren Ground Caribou. 

Cervus tarandus groenlandicus, KERR, Linnreus, 1792, 297. 

Cervus tarandus, var. a, arctica, RwH. F. B. Am. I, 1829, 241, (fig. of horns.) 

KING. Narr.· Capt. Back's Exped, II, 1836, 207. 

Tarandus arcticus, BAIRD, in U.S Pat. Off. Rep. Agricultural for 1851, (1852,) 105. 

Cervus tarandt•s ( Tuktu,) RicH, Zoology of Herald, Fossil Mammals, 11 1852, 98; u, 1852, 15; pl. xxiii. (Desc. 
of skeleton and figure of skull and horns.) 

Ttt"!tt of the Esquimaux. 
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Of this species, as of the preceding, I have not the means of presenting any satisfactory 
diagnosis, alt.hough the opinion appears to be gradually gaining ground that it is distinct. The 
animal is much smaller than the woodland reindeer ; the does not larger than a good-sized 
sheep. The bucks, when fat, weigh, after being cleaned, from 80 to 125 pounds. Nothwith
standing this inferiority in size to the caribou of Maine and Canada, the horns are actually 
much longer, and more graceful in shape, as will be seen by the accompanying figures, taken 
from Greenland specimens : 

Fig. 7.-Rangifer groenlandicus, No. 906. North Greenland. Male. Right horn from inside, showing the palma ted 

brow antler. The left horn is without it. Size, 7.08 inches to the inch. 

Fig. 8.-The same species, No. 905, from the same locality, supposed to be a female. No palma ted brow antler on 

either side. Right antler from inside. Size, 6.83 inches to the inch. 

The most positive statement in reference to the difference of the barren ground and woodland 
reindeer is to be found in the work of Dr. King, quoted at the head of this article. In this, 
the author, after saying that his investigations and collections fully prove them distinct, regrets 
that the loss of the latter prevents him from substantiating his assertions. He, however, 
mentions that the barren ground species is peculiar not only in the form of its liver, but in not 

possessing a receptacle for bile. 
The barren ground reindeer, as its name implies, is found in the barren district of arctic 

America, constituting the :northeastern corner of the continent along the Polar Sea, bounded to 

the west by Great Slave, ,Athapasca, Wollaston, and Deer Lakes, and the Coppermine River, and 
to the south by Churchill River. It, however, ranges along the shores of the Arctic Ocean, 
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probably to the northwest coast; to the north it reaches as far as Melville Island, or even still 
further. It is also found in Greenland, whence the skulls and horns in the Smithsonian col
lection were obtained. 

It is a question, admitting this to be a distinct species, whether it should bear the name of 
groenlandicus or arcticus. Following the strict law of priority, however, I have retained the 
former, although objectionable on account of its local character. 
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CERVUS, Linn. 

Nose tapering, ending in a naked moist muffie; tail usually well developed . Rather long false hoo£~. Fawns, and some

times the adults, spotted. Fur shorter and fulvous in summer, longer and grayer in winter. Skulh with a mode ate nose 

cavity, and the intermaxillaries reiching to, or nearly to, the nasal bones. ' 

The preceding diagnosis, taken from J. E. Gray, embraces the peculiarities of what he calls 
the deer of the temperate or warm regions, as distinguished from the arctic deer, as Alee and 
Rangifer, in which the nose is very broad at the end, and entirely covered with hair; the tail 
short, the horns palmated; the fawns not spotted, but uniformly colored like the adults; the 
skull with a large nose cavity, and the intermaxillaries not reaching the nasal. 

The deer of the temperate regions again are divided by Dr. Gray as follows: 
1. The Elaphine deer, with a distinct anterior basal snag to the horns; the muffie broad, 

and separated from the lip by a hairy band; the tuft of hair on the outside of the hind leg, 
above the middle of the metatarsus. Sub-genera Oervus, Dama. 

· 2. Rusine deer, with a distinct anterior basal snag to the horns; the muffie very high, and not 
separated from the edge of the lip; the tuft of hair on the outside of the hind leg, above the 
middle of the metatarsus. Sub-genera Rucervus, Panolia, Rusa, Axis, Byelaphus, Cervulus. 

3. Capreoline deer, without any basal snag to the born, the first branch being some distance 
above the burr; the sub-orbital crumen (and pit in the skull) generally small. Sub-genera 
Capreolus, Cariacus, Blastocerus, Furcijer, Coassus. 

All the North American deer belong to the sub-genus Cariacus of the third group, with the 
exception of the elk, which is a typical Cervus in the first section. 

As already remarked, I shall not attempt- to divide the North American deer with naked 
muffies, but throw them all in the same genus-Cervus. There are, however, three very dis
tinct sections, which may be indicated as follows: 

Section A. Size very large. Horns large, curving backwards, with the snags all directed 
forward, one of them immediately above the burr. Tail very short, the base surrounded by 
a pale patch. Naked muzzle, fleparated from the naked edge of the upper lip by hair, but 
connected with it by a narrow naked isthmus ; no naked glandular space on the· metatarsus. 
Hoofs broad and rounded. Oervus canadensis. 

Section B . Muzzle broadly naked entirely to the edge of the upper lip. Tail long. A 
narrow short naked glandular space on the outer side of the metatarsus. Hoofs rather elongate. 
Horns smaller, curving forwards, with the first snag short, some distance from the base, directed 
upwards. All the other branches proceeding from the posterior edge of the main stem, and 
directed upwards. Cervus virginianus, leucurus, mexicanus. 

Section C. Muzzle, hoofs, and tail in general, as in the preceding. Naked glandular space 
on the outside of the metatarsus longer. Horns with the lowest snag as in the preceding 
section, but smaller, sometimes wanting; main stem forking almost equally about the middle, 
each fork dividing again nearly equally at about its middle ; in other words, the horns are 
doubly dichotomous. Cervus macrotis, columbianus. 

' Gray, Pr. I. Soc. Lond . 1850, 226. 
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CERVUS CANADENSIS, Erxleben. 

American Elk. 

C'ervus elaphus canadensis, ERXLEBEN, Syst. An. 1777, 305. 

BoDDAERT, Elenchus Anim. 1784, 135. 

Cervu.s canadensis, ScHREBER, Saugt. V; 1835 (!), 990 ; pl. ccxlvi, (A). 

DESMAREST, Ma=. II, 1822, 433. 

HARLAN, F. Amer. 1825, 236. 

MAx. VON Wnm, Reise, II, 1839, 24, 84.-

GRAY, Pr. Zool. Soc. Lond. 1850, XVIII, 1850, 226. 

PucHERAN, Archiv du Mus. VI, 1852, 386. 

GIEBEL, Saugt. 1855, 348. 

Cervus (Elaphus) canadensis, SMITH, Griff. Cuv. IV, 1827, 96; plate.-IB. V. 1827, 308. 

Etaphus canadensis, DEKAY, N. Y. Zool. I~ 1842, ll8 ; pl. xxviii, fig. 2. 

AuD; & BACH. N. Am. Quad. II, 1851, 84; pl. lxii. 

BAIRD, Rep. U. S. Pat. Off. Agricultural for 1851, (1852,) ll6. 

Cervus strongyloceros, ScHREBER, Saugethiere, V, 1836 (!); pl. ccxlvii. F. G. 1 

RICH. F. B. Am. I, 1829, 251.-IB. Zoo!. Beechey's Voyage, 1839, 10. 

SuNDEVALL, K. VetenskapsAkad. Handlingar, for 1844.-IB. Arch. Skand. Beit. II, 1850, 131. 

Cervus (Etaphus) strongyloceros, WAGNER, Suppl. Schreb. IV, 1844, 348. 

Cerous wapiti, BARTON, Am. Phil. Trans. VI. 1809, 70. 

LEACH, in Journal de Physique, LXXXV, July 1817, 67. 

Cervus maJor, 0RD, Guthrie's Geog. (2d Am. ed.) II, 1815, 292, 306.-IB. Journal de Physique, LXXXVIl, 18181 

150. 

DESMAREST, Mamm. II, 1822, 432. 

? Gervus occidentalis, HAM. SMITH, Griffith's Cuv. IV, 1827, 101, (fig. of horns in Brit. Mus. supposed to be from 

N. W. coast Am.)-IB. V, 1827, 303. 

Stag, PENNANT( Hist. Quad. 1781, No. 45.-IB. Aretic Zool. I, 1784, 28. (Sp. in Leverian Mus.) 

Elk, E. H. SMITH, Medical Repository, II, 1805, 157 ; plate. (Notice of habits, &c.) 

Le Wapiti, ST. HIL. & Cuv. Hist. Mammif. IV, 1819 ; plate. 

Sr. CR.-Hoofs short, broad, and rounded. Tail very 5hort and depressed. Larmiers nearly as long as the eye ; naked 

portion of the muzzle inferiorly only half as wide as the septum of the nostrils. No naked glandular space on the outer 

edge of the hind legs, but a short whitish patch of hairs near the upper part of the metatarsus. 

In summer, general color light chestnut red; darkest on the neck and legs; throat and median ventral line dusky, almost 

black. Chin dusky, with a narrow patch of light yellowish on either side; a broad median yellowish patch under the head. 

Rump yellowish white, bordered by a dusky band which extends down the posterior face of the hind legs. 

Winter colors more gray. 

With nothing but skins before me, I find it impossible to present any very definite idea of the 
form and proportions of the American elk. In general shape there is not a great dissimilarity 
to the horse, the stature of which is fully equalled by some individuals. 

The ears are rather short in proportion to the size of the animal ; considerably less than in 
the Virginia deer. They are narrow and acuminately pointed; the anterior edge nearly 
straight ; the posterior convex ; both surfaces covered with rather long hairs ; thinnest on the 
concavity. 

1 The article in the text, page 1074, refers to C. virginianus, mixed a little with 0. canadensis. The horns described are 

unmistakably those of C. virginian?.M; those figures are C. canadensis. The date of 1836 is that on the title page of the copy 

consulted, (in Phil. Academy,) although the first portion of the volume was published from 1792 to 1800. 
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The naked muffie, fig. 9, differs from that of the Virginia deer in being longer, and in having 
the hairs on the side of the muzzle beneath the nostrils to come forward in front until there is 
only a narrow naked isthmus, less than half the width of the septum, connecting this with the 
narrow naked border to the upper lip at the extremity of the muzzle. 

Fig. 9. Oervus canadensis. End of the nose as seen obliquely fTom above and in fTOnt. The figure 

not strictly accurate, having been taken from a dried and distorted skin. 

Fig. 10. The same. Under view of left front hoof. 

The larmiers are very conspicuous, their posterior extremity situated about half the diameter 
of the eye anterior to the orbit, with which they are connected by a naked skin; they are 
narrowly elliptical in outline, their longitudinal axis directed a little obliquely forwards and 
downwards, and of nearly the length of the orbit itself, certainly of the diameter of the eye. 
This secretes a yellowish waxy substance, usually found in considerable amount in the skin. 

The upper border of the orbit is fringed with distinct eyelashes; on_ the lower lids are long 
scattered bristles. These bristles are also seen in the upper part of the muzzle, and scattered 
over the naked muffie. 

The hoofs of the elk, fig. 10, are very different from those of the smaller deer; instead of 
being narrow and pointed, they are short, broad, and with the outer edge of the under surface 
much rounded; in fact, they bear a very close resemblance beneath to those of the buffalo. 
They are, however, about as long as deep behind, the lateral profile, therefore, somewhat of an 
isosceles right angle, while in the buffalo the posterior leg of the (obtuse-angled) triangle is 
about one and a half times the superior. In the hind foot of the elk the hoof is rather longer; 
in both feet, however, the basal outline is a broad ellipse, emarginate behind; the length but 
little greater than the width of both hoofs together. The anterior hoofs are rather the largest. 

The tail of the elk is very short; in fact, almost rudimentary for so large an animal. In the 
largest skin before me it measures only six inches, the vertebral portion only four; in shape it 
is very broad, and much depressed, rather uniformly coated with hairs throughout, 

There is a patch of whitish hairs on the outer edge of the hind leg, about one-third the length 
of the metatarsus from its upper edge. This is narrow and about two inches long; there is no naked 
space between these hairs, as in the Virginia deer. I have not observed the bushy bunch or 
patch of long hairs seen on the inside of the tarsal region in the Virginia deer, though it may 
possibly exisF. 

In the summer skin, the hair on the back and sides is short and compact ; that on the neck 
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and shoulders is abruptly much longer and more bristly. _The hairs immediately along the 
median line are considerably longer, but does not for:in a mane. The hairs along the throat on 

the under surface of the neck, extending to between the fore legs, is much longest and 
pendulous. The hairs in the whitish rump-patch are longer than elsewhere on the buttocks. 

The prevailing color of an adult male before me is a reddish brown, dfitrker on the head and 
/ 

neck, lighter and with more of a yellowish tint on the back and sides ; there is a decided tinge 

of brownish chestnut about the head, and on the inferior line of the body from the chin almost 
as far as the hind legs ; throughout this region it is much mixed with black, especially on the 
throat and under the belly. On the lower part and sides of the throat the bristly hairs are of a 
very dark brown, almost black, the tips only chestnut; the extent of this tip decreasing 

inferiorly; the ventral line of dusky is without chestnut tips. The upper surface of the muzzle 

is rather dusky; the sides of the upper jaw of a paler chestnut than elsewhere on the head; the 

anterior portion of the upper lip whitish. There is a very conspicuous mark on the chin in the 

presence of a brownish yellow patch on each side, (the two confluent on the anterior edge of the 

lip,) which run back three or four inches, then suddenly contracting and runinng out to a point, 

cease before reaching the angle of the mouth. These enclose between them a dark brown space. 
There is also another inferior median yellowish patch about opposite the middle of the lower 

jaw. There is a yellowish patch on the anterior and posterior edges of the ear, the concavity of 
which is yell~wish, in strong contrast to the chestnut of its dorsal surface. 

The edges of the orbits are dusky, but there is nothing of any light ring round the eye, except 
an occasional lightening of the ground color. 

On the posterior part of the back, about a foot anterior to the tail, is a patch of pale yellowish 
brown, commencing as an angle and passing obliquely backward ou each side, intersecting the 
posterior outline of the body about as far below the tail as it commenced anterior to it. This is 

well defined against the darker shade of the body, but is rendered still more consp_icuous by a 

distinct broad dusky border beginning on either side, about opposite its middle, and passing 

backwards, then down the posterior face of the hind legs until it is lost. in the general tint of 
the legs. All the legs are of a dusky chestnut brown, considerably darker than the ground 
color of the body. 

I have no winter skins before me, and cannot describe their colors at this season, although, 

according to Audubon and Bachman, the h&ir is of a dark gray all over the body. 

Summer specimens vary in having the ears much more dusky brown, with a narrow line of 

the same along the back of the neck. The legs are sometimes darker, sometimes as light as 
the back. The back is sometimes redder than as just described. In none have I ever seen 
anything of a pure or even tolerably pure white color in any part of body. 

Length of No. 2013, from nose to root of tail, 8 feet 8 inches. 

I have never had an opportunity of examining the skin of the European stag, the analogue of 
our species, but the differences are said to be very decided. Thus, according to Audubon and 

Bachman, the American animal is fully one foot higher at the shoulders ; the upper parts and 

lower jaw yellowish brown, instead of blackish brown; the circle around the eye brown, instead 

of white, &c. J. E. Gray gives the diagnosis of the two species as follows: 

CERVUS CANADENSIS. Hoofs broad, semi-circular ; tail very short ; withers covered with softer 
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hair in winter. Color, red brown; rump with a very large pale disk extending far above the 
base of the tail, and with a black streak on each side of it; male with hair elongated, black, 
with reddish tips. 

CERVUS ELAPHUS.-Hoofs narrow, triangular; tail moderate; hair harsh. Color, brown; 
rump with a pale spot extending rather above the upper surface of the base of the tail. 

The characteristics here given are very appreciable, ~nd will readily serve to distinguish the 
two. 

Fig. 11. Cervus canadei!Bis, No. 3253. California. Right horn from inside. Size, 9.90 

inches to the inch. 

The horns of the elk, (see fig. 11,) in their perfect condition, are nearly cylindrical, or rather 
slightly oval, in transverse section, the compression antero-posteriorly for the basal half, after 
which they flatten out a little more. The surfaces are covered very thickly with warts or pus
tular elevations, arranged in lines separated by longitudinal grooves; the points of the antlers 
are generally wo~n smooth and sharp, these bone white ; the rest of the horn in its perfect con
dition is almost a walnut brown. 

In the elk all the snags spring from the anteriGr face of the horn. Two long ones start from the 
very base of the horn, one immediately above the other, the lower proceeding parallel with 
the axis of the head, the upper more divergent laterally, so that the points are about eight 
inches apart. At the ends of the first and second thirds of the main stem, from the base 

spring a third and fourth snag, up to which point the posterior outline is tolerably straight; 

81 L 
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half way between the tip of the sixth snag arises t.he :fifth, the two forming a fork directed 
upwards, the posterior branch of the sixth snag usually a little longest. There are thus in the 

normal horh four points, the two lower much longest, (about one-third the curve of the main 
stem.) The third and fourth snags are smaller and nearly equal, the :fifth and sixth still 
smaller. The two lower snags curve rapidly upwards near their tip; the third curves more 

·gently; the others are nearly straight. 
Sometimes the horns are much more cylindrical throughout, having the proportions of the 

Virginia deer. At others the palmation at the end is much greater; this is especially the case 

in ~o. , from the Yellowstone, where the flattening is more like that of the moose. This 

specimen has nine points, the largest number I have seen ; seven is not very unusual, the 

seventh being either a bifurcation of one of the terminal snags, or else springing from the forks 

of two of them. 

The two basal snags are generally very regular and symmetrical. In one specimen the upper 

one on one side is bent abruptly downward. 
The young buck in its :first horns has these a mere club-shaped spike, truncate at the end, 

curved as in the adult, and without branches; about eighteen inches long. 1 am not able, 

with the materials before me, to trace them through their progressive stages of development. 

One horn, possibly of the second year, is bifurcated at the tip; in a young male of :five points 
it is the terminal fork that is wanting. In one instance, an elk kept in a park always repro

duced, for several years in succession, a mere spike or club on one side, the other horn attaining 

its normal development. This was owing to an injury to the growing horn of that side in 

youth. 

The size of the horns of the elk varies considerably. The largest I have seen measures 11} 

inches in circumference above the burr, and 7i to 8 above the two basal snags. The longest 

horn before me measures 54 inches along the curve of the posterior edge ; the chord of the 

arc, 43 ; the extreme divergence of the tips of opposite horns, 30 to 36 inches. The heaviest 

pair of horns weighs, with the skull, 38! lbs. (the lower jaw wanting.) I am assured, however, 

that much larger horns exist; some, indeed, of such size, that when inverted on their tips, a tall 
man can walk beneath the skull without touching. 

Cuvier, in Ossemens Fossiles, (2d ed. Atlas II, pl. clxiv,) :figures in part the succession of 

form in the American elk, :from youth to maturity. In :figs. 18, 19, 20, are represented horns 

of the elk with but one basal snag, instead of the two usually seen ; these, however, are 

horizontal, and were grown in confinement. In plate clxvi, fig. 35, is shown a horn sent to 

the museumfrom New York, by Milbert, and said to have been brought from the northwest 

coast by Lewis and Clark, The form of this is entirely different from the horn 9f an elk; 

having, it is true, the snags anterior, but there is only one at the base, which is turned up so 

as to be parallel with the main stem. As Cuvier remarks, this is almost exactly the horn of 

Cervus hippelaphus, an Old World species, (from Java.) I have no doubt that the locality and 

collectors assigned are entirely erroneous, as Lewis and Clark make no mention of such horns, and 

nothing of the kind is to be seen in the numerous collections of horns from Lewis and Clark's 

localities, in the Smithsonian Institution and elsewhere. Milbert, as is well known, made many 

gnevous mistakes in the localities of his American collections, such as assigning to New York 
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species of Ameiv:x and other reptilia, known to be exclusively South A.merican ; and it is more 
than probable that the present is another of his errors. 

The elk is the most widely distributed of any A.merican deer, reaching from the A.tlantic to 
the Pacific, and ranging through many degrees of latitude-according to Richardson, as far 
north as the 57th parallel. At the present day the only well ascertained eastern localities are 

the Allegheny regions of Pennsylvania and Virginia; the fact of its occurrence in New York 

being very uncertain. It is not met with until we reach Minnesota, (or perhaps northern 
Wisconsin); to the westward of this it becomes abundant, and appears most numerous on the 
upper Missouri and Yellowstone. 

A very complete account of the habits of this species will be found in the article of A.udubon 

and Bachman. 
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Pennsylvania ....... . ... . . . ........... Prof. S.S. Haldeman •••• ' ...... Antlers ............................................. . 
Clarke county, Va ••••. Oct., 1854 •••. Col. Jos. Tuley ..•.•... ' ...... Skin in ale ...... . .................. . .......... . .... . . 
.... . do .. .............. Jan.,1855 ••. ..••••. do ..•. •.•. ••..•••• ' ......... do ......................... .... . ...... ....... . . . .. 

White Earth river, Neb . Sep. 12, 1856 Lt. G. K. Warren ...... ' ...... Skin •• .. .. .•• •• . 104 . ••• . . .•• . • • Dr. F . V. Hayden. 
Little Missouri. • • . .. .. . Sep. 15, 1~56 ...... do ... . . . .. .. .... .. ......... do... • • • . • .. • • . . • • • • . . .. • • • . . • • • • • ••••• do . ........ . 
Fort Berthold . ...... . . . Sep. 16, 1856 .••••. do ..... . . ........... . ... . .. do . .. . .. . ........... . .................. do ... .. .... . 
White Earth river ...... Sep. 8,1856 ..... . do ..••••••. ••.••• , ...... . ; .do ..... .. .................... ..... . .... do . . ••.....• 
Yellowstone • . . •• •••• •• August . ••..•. . ••••. do ..................... .. .. do....... ..... . ...... •. ••• • •.•. do ....•.••• 
Republican Fork •••••• . Oct. 4, 1856 Lt. F. T. Bryan........ 369 .•. do....... 26 156' 5.00 7.50 W. S. Wood .••.• 
Medicine Bow river .•.• . Aug. 22,1856 ...... do................ 296 ... do....... 22 117' 7.00 8.50 ...... du ........ .. 
...... do ................ Aug. 23,1856 ...... do...... . ......... 327 ..• do....... 141 7lj' 3.50 6.00 ••. ••• do ........ .. 
San Francisco, Cal. ..... : ............ Lt. W. P. Trowbridge ........ Antlers . ........... ..... ; ...... ..................... . 

1 I give these measurements as being on the labels, but there is evidently an error of some kind in the excessive length. 

OERVUS VIRGINIANUS, Bod d a e r t. 

Virginia Deer. 

Cervus virgimanu.s, BonnAERT, Elenchus .A.nimalium, I, 1784, 136. 
Zn.mERMANN, Pennaut's Arktische Zoologie, 1787, 31. 
GJilELEN,Syst . Nat. I, 1788, 179. 
KERR's Linnreus, 1792, 299. 
ScHREBER, Saugt. V, 1836. 1 (!); tab. ccxlvii, not of text. 
SHAW, Gen. Zool. II, 1801, 284. 
DEBMABEBT, Mammalogie, II, 1822, 442. 

? SAY, in Narr. Long's Exped. I. 1823, 103. (var.) 
HARLAN; F. Am. 1825, 238. 
GoDMAN, .A.m. N. H . II, 306. 
DouGHTY's Cab. N. H . I. 1830, 3; pl. i. (J , Q, o. 
DEKAY, N. Y. Zool. I, 1842, 113 ; pl. xxviii. f. 1. 
WAGN~;R, Suppl. Schreb. IV, 1844, 373. 
Aun. & J;lACH, N. Am. Quad. II, 1851, 220; pl. lxxxi, cxxxvi. 
PtrCHERAN, Mon. du Cerf, .A.nn. du Mus. VI, 1852, 305. 

Cervus (Afazama) virginiamt&, HAM. SMITH, Griffith's Cuv. IV, 1278, 127, V , 315. 

SuNDEVALL, K. Sv. Ak. Vet. Handl. for 1844.-IB. Archiv Skand. Beit. II, 1850, 131. 

1 See note p. 644 
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CerV!I8 (Cariacus) virginianus, J. E. GRAY, Knowsley 1\:Ienagerie, 1850, 66 ; tab. xlvi. (winter sp. from Texas an 
C. mexicanus?)-IB. Pr. Zool. Soc. Lond. XVIII, 1850, 238. 

Cervus dama americana, ERXLEBEN, Syst. An. 1777, 312. 
Cervzts strongyloceros, AUTENRIETH, in Schreber Saugt. V, 1836. 1 (!) 1074. Text, not the figure. 
Vi1'[1inian deer, PENNANT, Synopsis, 1771, 51.-IB. Hist. Quad. 1781, No. 46.-IB. Arctic Zoology, I, 1784, 28. 
Le Cerf de Virginie, Sr. HILAIRE & Cuv. Hist. des 1\:Iammif. IV, 1819, plate, J, o. 
Cerf a dagues, lB. (Spike buck.) 
Cerf de la Louisiane, lB. (female.) 

SP. Cu.-Horns with the branches all from the posterior edge. Ears scarcely more than half the length of the tail. 

Gland of hind leg not one-eighth the distance between the articulating surfaces of the bone. Tail depressed, hairy beneath; 

dark brown near the tip, but encircled by white on sides and tip; entirely white beneath. Winter coat, pale grayish 

_chestnut, faintly annulated; summer, bright uniform rufous. Chin with a transverse band of black; and behind this one 

of the color of the sides of the head. 

Young male, killed September 10, 1855. Not quite three months old. Elizabethtown, New 
York. 

Form very slender, delicate and graceful. Head, acutely pointed; the outline of the muzzle 
slightly concave. Anterior canthus of the eye abol!t mid way between the end of nose aud the back 
of head, or posterior base of the ear. The eye itself is full and large, with a fringe of eyelashes 
on the posterior half of the upper lid, and longer scattering bristles above these and on the 
lower lid. The larmier is quite deep, elongated obliquely ; its deepest part about half an inch 
in front of the eye; it is naked except around the margin, as also is the space between it and 
the eye. The naked mu:ffie is broader than high, and extends back on the upper surface of tlie 

Fig. 12. Cervus virginianus: End of the muzzle, as seen obliquely from above and in front. The figure is to be consi<iered 

simply as a dbgram, having been taken from a much distorted skin (not from the animal here described) ; it is only inten

ded to show the general outline of the naked portion. 

muzzle for nearly its height at the end ; its postero-superior edge is straight; its infero-lateral 
ones are likewise straight, but inclined to each other, so that if produced they would unite below 
and form an equ,ilateral triangle, with a line connecting their upper ends. The nostrils are 
crescentic ; the convexity inferior ; their direction parallel with the outline of the muzzle ; the 
anterior half of the crescent is in the naked muffie, the posterior covered with hair far over the 
inside; anteriorly they are distant about seven lines, or nearly the width of the lower part of the 
muffie. The nostrils, however, have almost everywhere short, sparse hairs. The surface of the 
naked mu:ffie is divided by narrow furrows into subhexagonal spaces. 

The lips are fleshy; the edges and inner margins dark colored, covered with short, angular, 
flat, tooth-shaped, cartilaginous processes. 

1 I cannot find the date of the original edition of this portion of Schreber's work; it is probably about 1792. The title 
page of the volume as completed gives 1836. 
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The ears are long and broad ; the antero-superior edge nearly straight ; the posterior very 
convex on its inferior half, (the upper part nearly straight.) The greatest width of the ear, in 
its unflattened state, is about half the length of the anterior edge. The length from the notch 
is equal to the distance from the posterior part of the orbit to the muzzle ; the total length of 
the cartilage is as long as the lower jaw, and about two-thirds the length of the head. The ear 
itself is very simple ; the lower half of the anterior edge is inflexed. The antitragus is a short, 
low ridge, running parallel with the lower edge of the ear ; above this is a second low ridge, 
nearly parallel with it and longer; but these ridges are covered. with long whitish hairs. Above 
the last mentioned ridge is a long shallow wrinkle, the salient portion in the concavity of the 
ear. The inside of the ear (its external surface) is naked, with scattered hairs, except on the 
two cartilaginous ridges and the margins; the internal surface or convexity is covered with close 

short hairs, except near the tip, which is almost naked. 
The hoofs (see the accompanying plate) are narrow and long; the lower side scarcely more 

than half as broad as the internal face, and its external border very gently convex; its length 
about three and a half times the,breadth. In the hind foot, the disproportion is not quite so great 
as in the fore foot. On the outside of the hind leg, and about halfway between the heel and 

the tip of the hoofs, is a longitudinal, narrow, naked space, about as long as the bone is wide at 

the same place, (about 8 lines.) This is margined all round by a depressed tuft of long white 
hairs. On the inside of each hind leg, again, opposite the insertion of the tendo Achillis, is a 
large full bunch or tuft of long stiff hairs, the object of which may be to keep the legs from 

knocking together in running. 
The tail is long and bushy, the hairs longest laterally, which gives it a greatly depressed 

appearance. The vertebroo are a little longer than the skull. 
In this male, the four nipples are distinctly visible in their place, as in the female. 
The prevailing color ofthe back and sides (except on the spots) is a light chestnut red; the 

buttocks, the lower part of the sides, side of the head, the outside of the limbs, and the sides 
and anterior surface of the neck to between the forelegs, of a pale cinnamon. The under parts, 
from the belly to the tip of the tail, including the inside of the fore arm and thighs, are pure 

white to the roots. The inferior half of the inner surface of the limbs is a dirty whitish cinna

mon. As stated, the under surface of the tail is white, as also are the extreJ:l?.e edges. The 
hairs on the upper surface are dark brown or sooty at the base, with rusty tips. The white 
spots on the back and sides are quite symmetrically arranged. There is a row extending from 
the head to the tail, on each side of the spine, the two parallel, and separated by about the width 

of the neck. On the neck these spots are confluent with a continuous white line. There is a 
row of larger spots on each side, separating the red from the cinnamon portion, and between 
these are twenty-five or thirty irregularly placed spots, besides a cluster on the outside of the 

shoulder and thighs. 
The top of the head.is like the back. The muzzle is of a fine pepper and salt color, or with a tinge 

of cinnamon. The lower part of the head is dull white, as is a spot above the eye. There is a 
black band encircling the end of the muzzle, crossing over the posterior portion of the nostrils, 

broadest on the upper jaw, narrower below. The space between this bar and the end of the 
snout is of a purer white than elsewhere on the head. The skin on the convex surface of the 
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ear is a light sooty brown, as is the lower portion and tip of the opposite side. The hairs 
themselves are dull whitish near the base, pale cinnamon elsewhere. 

Measurements. 

Inches. 

Nose, to occiput_ ..•••••.•.•...••.••..• -----...... 7. 50 

to eye.------------------------------------ 4. 00 
to ear • _ ......••• _ ..•••••••.••• _ .•.•.• _. __ • 7. 00 

to root of tail .•••••.•..• -...... • • .. . • • • • .. • 31. 00 

to end of outstretched hind legs______________ 53.00 

Length of orbit---------------------------------- . 93 

Tail, from root to end of vertebrre·----------------- 8. 00 
from root to end of hairs ______ • ___ ...... - ___ . 10. 00 

Ears, height posteriorly--------------------------- 5. 75 

height anteriorly---------------------------- 4. 50 

height internally above skull • . . . • . . . . . • . • . • . . 4. 50 

height above notch.......................... 4. 50 

width ......... _ ..... _ ........ _._ ... _....... 3. 08 

total length of cartilage---------------------- 5. 66 

Arm, between claws across shoulder---------------- 50.00 

length of fore arm-------------------------- 7. 00 

from elbow to end of claws------------------- 16.50 

metacarpus--------------------------------- 6.50 

fore foot, from end of metacarpus .•..•••••• _... 4. 00 

longest claw ........... __ ... -- .............. --.-------

Leg, from knee joint to end of claws---------------- 21.00 

tibia--------------------------------------- 10.00 
hind foot, from end of tibia to foot ___ . ____ • ___ • 7. 50 

hind foot----------------------------------- 4. 00 
Commissure of mouth __ • ____ • _________ .. _ .• _ .. _._. 2. 08 

Width of nostril_________________________________ 1. 00 

Circumference at shoulder------------------------- 19.00 

at middle of body_________________ 25.00 

In the preceding detailed description of the Virginia deer I have presented the principal 
features of form as seen at all ages. As characteristic of the adult, I may add, that in summer 
the hair above and on the sides is of a uniform bright bay or yellowish red, without annulation 
of any kind, and only a little paler towards the roots. The under parts are mostly white. The hair 
is also very thin and close pressed. 

The winter coat varies considerably, however. The hairs are much longer and denser. The 
prevailing tint all over, except where otherwise indicated, is a light yellowish red, with a 

strong tinge of gray, and finely mottled or variegated with brown. The hairs, taken singly, 
are of a light ash at the base, then brown, (darkest at tip,) with_ a subterminal annulus of 
light grayish chestnut or grayish red. The space between the fore legs, and extending in a 
point a little posterior to this is like the back but with no distinct annuli. The whole under 
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parts, from near the fore legs, including the inside of the thighs and the buttocks, and the 
under surface and sides of the tail, are white. There is also a white and abruptly truncated 
patch on the throat opposite to the space between the rami of the jaws, of which color arc also 
the region around the eyes, (except the dusky eyelids~) the end of the chin, the sides of the 
muffie, and the posterior portion of the ears near the base. There is a dusky ring passing over 
and around the posterior margin of the naked muffie and encircling the lower jaw just behind 
the white tip of the chin ; on the upper jaw, again, there is a lighter space just behind the 
dusky one. The tail, as already stated, is white beneath, and on the sides, this color showing 
conspicuowdy from above; the upp~er surface is reddish at the basal half; the rest of it (coming 
to a point in the white) is of a nearly pure sooty brown in some specimens; in others, this is 
overlaid with rusty so as to be obscured. In all cases, however, the white margins the dusky 
of the tail all round as seen from above. There is generally a dusky shade towards the tips of 
the ears. The tail is very full and busby; broad and depressed; well covered everywhere with 
hair. 

Sometimes, in old males, there is a very strong tinge of dark chestnut on the top of the bead 
and on the lower portion of its sides, the muzzle posterior to the light patch behind the 
nostrils being quite dark and mottled with whitish. 

A single head, (1489 <j> ,) marked "Black Tail deer," the precise locality of which is unknown, 
but either from Western Texas or the Upper Missouri, in general character of· length of ear 
resembles the Oermts virginianus. The hair of the muzzle comes down over the naked muffie 
more in a point, however, instead of passing nearly transversly across. The ears are densely 
coated with ha1r, and nearly black on the terminal half of the convexity. The chestnut of the 
cheeks is continuous across the chin posterior to the white terminal patch. The white patch 

between the rami of the lower jaw is considerably more restricted than in 0. virginianus. 
This deer is very different in many respects from the western species, 0. macrotia and coz~,m

bianus. For the characters in which the distinctions consist, I would refer to the articles on 
these species. A peculiar feature is seen in the very short and broad gland on the outer 
edge of the hind leg which is about as long as the bone is wide, and is encircled by white hairs. 
For the differences from the supposed 0. leucurus, see the next article. 

The peculiarities of the horns of this deer will be best understood by reference to the accom
panying figure (13). 

From this it will be seen that the born bends first backwards and outwards, then forwards 
and outwards; and that beyond the sub-basal snag, which starts from the inner face of the 
antler and is directed upwards, all the branches spring from the posterior part of the main 
stem. The figure represents an average born ; more usually there are but two posterior 
branches. Sometimes the basal snag is much longer than in the figure ; the curvature of the 
horn; too, varies a good deal. Sometimes a perfectly adult, full grown male will have but a 
single slender spike, thus resembling the buck of the second year. 

'l'he Virginia deer is the best known, and probably the most abundant of the American deer. 
According to Audubon and Bachman, it is not found north of Maine,· from which limit it is 
spread over the entire area of the United States east of the Missouri•river. Although less 
common than formerly, it is met with in large numbers in the mountainous portions of New York, 
Pennsylvania, Maryland, Virginia, and States further south, as well as on the seacoast regiofl. 
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On the Upper Missouri, and west, it is replaced by an allied species, and it probably does not 
extend to the western borders of Texas. In Mexico and Sonora it is replaced by the Oervus 

rnexicanu.s. 

Fig. 13. Cervus virginianus, No. 3062. Essex county, New 

York. Right horn from inside. Size, 4 .16 inches to the 

inch. 

It is a well ascertained fact that the more northern specimen!! of this deer are appreciably 
larger than those found further south, and that the deer of the southern seacoast and its islands 
are smaller than those of the uplands and mountains of the same latitude. This fact is well 
established by the comparison of specimens in the Smithsonian collection, from New York and 
from St. Simon's island. 
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St. Simon' s island, Ga .• Aug. 6,1856 Dr. S. W. WilsoE. ••.• Skin ••••••• 10.00 54.00 9.00 

Rowleysburg, Va •.•••• Feb'ry, 1857 A. Brak~ley -------· • .do .••••••• 13.00 59.00 ------

----~-,.do.------------ Feb' ry, 1856 •••• do. --·---------- •• do.--------- - ---------------

j Saranac lake, N. Y ---- Sept. 7, 1855 S. F. Baird-------·- •• do.-------------------------

'-------do. ------------ .•.•• do. ------ •••• do .••.•••••.•••• ' • • do.------- .••••• ------·-----
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OERVUS LEU OUR US, Douglas . 

White-tailed Deer. 

Oervus leucurus, DouGLAS, Zoo!. Jour. IV, Jan. 1829, 330. 

RICHARDSON, F. Bor. Am. I, 1829, 258. 

WAGNER, Suppl. Schreb. IV, 1844, 375.-In. V, 1855, 372. 

PuCHERAN, Mon. du Cerf, Archiv du Mus. VI, 1852, 322. 

Aun. & BACH. N. Am. Quad. III, 1853, 77; plate cxviii. 
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. ? Oervus (Mazama) leucurus, SuNDEVALL, K.Sv. Vet. Ak. Hand!. 1844, (from living specimen in Menagerie du 

Museum, Paris.)-In. in Hornschuch, Archiv Skand. Beitrage zur Naturgeschichte 

II. 1850, 135. . 

? Oervus macrourus, RAFINESQUE, Am. Monthly Mag. I, 1817, 436. 

HAM. SMITH, Griffith's Cuvier, IV, 1827, 134-V, 1827, 316, (from Kans!ls river.) 

L ong-tailed red deer, LEWIS & .CLARK. 

SP. CH.--Homs and gland of the hind legs as in C. virginianus; tail, appreciably longer; hoofs, long and narrow ; fur, 

compact. General color above, in autumn, yellowish gray, clouded and waved, but not lined with dusky. Chin, entirely 

white, with only a small dusky spot on the edge of the lip. Ears gray, with a basal white spot behind. Anal region and 

under surface of the tail, but not the buttocks, white. Tail, reddish above, without exhibiting any dusky. 

(1885.) This animal has the general appearance of the Cervus virginianus,·in many respects, 

though differing appreciably from the specimens with which I have compared it. The ear is 
rather narrow, but long, measuring 6.20 along its anterior edge; its greatest width 4.50. 

They are thinner and more acuminate at the tip than in C. virginianus. Both surfaces are 
well covered with hair: that on the concavity being long and loose, that on the convexity 
short, compact, and close. 

There is nothing in the dried and distorted skins to indicate any peculia:rities in the naked 

muffle. 

The feet are very delicate and slender, appreciably more so than in C. virginianus. The 
hoofs, too, are long, narrow, and acute. That surface of the anterior one which is applied to the 

ground is three times as long as wide (2.20+.65,) the false hoofs long. The distance from the 

tip of the fore hoof to the posterior extremity amounts to 3.15 ; in a skin of virginianus of 

the same size, 2.60. The entire length of the posterior hoof is 3.20 inches, its width .65, or 

almost exactly that of the anterior. The outer border of the basal portion is nearly straight, 

instead of much curved as in C. virginianus. The gland on the outer edge of the hind leg is 
situated a little below the middle of the metatarsus. It is short, the naked portion measuring 

only about an inch. 
1The tail is moderately long and bushy, of uniform width from the base to the pointed tip, 

rather depressed; the hairs of equal length on the sides from the base to the tip. Its length 
does not exceed that of the head. 

The prevailing color of this species in the fall of the year, and probably in the winter, is a 
yellowish gray, clouded and waved with black caused by the dusky tips to the hairs. This 
color is purest and grayest on the neck (nearly the same all round) and head, the long hairs 
on the top of the head only being more fulvous. The chin and throat are dull white, the former 

without any band, but merely a dusky spot on the side ; there is also a suffusion of dusky on 

the sides and on the top of the upper jaw just behind the muffle, but no continuous ring. The 

82 L 
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ears are uniformly brownish gray, lined and pointed somewhat with dusky, the concavity and 
the basal portion behind being white. The under pint of the neck, from the white patch 
beneath the head to between the fore legs, is of the same brownish gray, with a slight sooty 
tinge posteriorly; the rest of the under parts to the tail are opaque white. The under part of 

the tail and the region around the anus are also white, but apparently less conspicuously so 
than in a. virginianus. The upper surface of the tail is of a uniform reddish brown, brighter 
than elsewhere on the body. The legs are of a nearly uniform pale brownish yellow, rather 
lighter internally. 

In another specimen, (1886,) killed about the same time, there is rather more fulvous in the 
yellowish brown and gray tints, approximating the colors somewhat to those of a. columbianus. 
Specimens from the upper Missouri agree in most respects, but are still grayer ; indeed, the 
color of the back is exactly that of a aervus macrotis, killed at the same time. 

There is no old animal of this species before me in full summer dress. A female from the 
Republican Fork, possibly a true a. virginiamts, is of rather a lighter red than in the eastern 
specimens. The fawns are spotted much as those of 0. virginianus. In no one of the many 
specimens before me is there anything of the dusky ring below the chin, the nearest approach 
being in the small dusky spot on each side. 

In the preceding description I have proceeded on the supposition that the animals described 
are specifically distinct from the a. virginianus. In placing a series side by side of each, there 
are certainly very appreciable differences, some of which have been already referred to. The 
size is about the same. The fur of the Rocky Mountain animal is much closer and more 
compact, and appears somewhat finer. The peculiar waves of dusky I have not seen in the 
a. virginianus. The colors are much paler throughout, more like those of a . macroti8. The 
legs appear to be more slender; the hoofs narrower and longtr. The nearly immaculate 
chin is a strong feature, this region being without the black ring bordered behind by 
reddish. The ears are more uniformly gray. The horns, tail, and gland of the metatarsus 
are very similar in both, and exl1ibit nothing distinctive. 

The horns of this animal resemble very closely those of 0. virginianus from the eastern portion 
of the United States. There is a basal snag starting from the inner face of the horn, about 
three inches from the base. All the snags above this spring from the posterior edge of the 
horn, those of opposite sides corresponding to each other in the two horns, sometimes nearly 
parallel, sometimes convergent. There are usually three of these posterior snags, equidistant 
and diminishing in length successively, the terminal one about as long as the end of the main 
stem. 'l'his bends abruptly a little before it reaches the middle ; the two branches of the 

curve nearly straight. 
The horns are more inclined to have three posterior snags than in a. virginianus. In extreme 

age the horn becomes more compressed and the warts towards the base very prominent. As a 
general rule there is a much greater diversity of form here than in the a. virginianus, as will 
be seen from the accompanying wood-cuts, which are fiu from exhausting all the varieties in 
the Smithsonian collection. One of these, figure 17, is from Puget's Sound, and belongs to the 
typical a. leucurus. It is in some respects quite different from the others, and may be distinct. 
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Fig. 14.. Cervus leucurus. No. 2920. Yellowstone river. Right horn from inside. Size, 3.68 inches to the inch. 

Fig. 15. Cervus leucurus. No. 658. Upper Missouri. Left horn from inside. Size, 5.04 inches to the inch. The 

horn is remarkable for the amount of flattening, and consequent elongation antero-posteriorly, of the cross ilection a.t 
anv point. 

Fig. 16. Cervus leucurus. No. 2928. White Earth river, Nebraska. Both horns from 
the left. Size 3.91 inches to the inch. This horn is much compressed antero-po steriorly, 

at its terminal or upper half, as in the moose or reindeer. It may possibly be a C. macrotia, 

but is labelled by Lieutenant Warren C. virginianus, and most probably is the white-tailed 

deer of the Upper Missouri. 
Fig. 17. Cervus leucurus. No. 3203. Whidby's island, Puget's Sound. The true C. 

levr.urus of Douglas, Right horn from inside. Size, 5.09 inches to the inch. 
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The only skin before me from any ]JOint near to the original locality of a . leucurus is a por
tion of a hide sent from Steilacoem by Dr. Suckley. It has the general appearance of the 
a. virginian1t8, but JS COnsiderably redder, the annu]ation more distinct, On a darker ground, 

J!'ig. 18. Cerv:us leuc:ur:us. No. 829. Big Sioux, Nebraska. Head from before, showing a remarkable 

development of points. Size, 6.20 inches to the inch. 

and the hair generally fuller, longer, and liner. There is a decided deepening of color along 
the dorsal line. Thickly interspersed among the other hairs are numerous single ones entirely 
white. There is quite an appreciable difference in the color of the hair. 

To give the full history and characters of this deer will require a larger amount of material 
than that at present at my command, although I have little doubt of its difference specifically 
from the Virginia deer. Whether the skins I have described from the Missouri and Platte are 
really the same with those from the Columbia river and Puget's Sound, is far from being satisfac- · 
torily ascertained. One thing is certain, that the former are by no means characterized by great 
length of tail; this, as far as I can judge, being but little longer than in the a. virginianus. 

In none of the skins does it exceed twelve or fourteen inches. The aervus macrourus of Rafin
esque, based upon the vague description of Leraye, probably refers to the Missouri white-tailed 
deer, although the indication of 18 inches as the length of the tail is probably an error. Should 
the species of the Missouri and Columbia be distinct from each other, as well as from the Vir
ginia deer, I would suggest that the name macrourus be retained for the first m:ntioned; though 
if the two former are the same, leucurus had better be used, as most eligible under the circum

stances. 
This species is very abundant on the Upper Missomi and Upper _Platte, where it replaces the 

Virginia deer. It probably extends along the eastern plains of the Rocky Mountains into 
Texas, but in Sonora appears to be replaced by the aervus mexicanus. If the same with the 

Oregon species, it is found all along the Columbia river, as well as on Puget's Sound. 
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_ 0 __ 0 __ rn_ ----~---------i--------1--1----1-- --~----- ------
il4i8 ............ Steilacoom, W. T .•..••. . ... • •.•••..•. Dr. G. Sucklcy .... . . . ........ Pieceofskin ............ 

1 
••.••• 1······ ............... . 

0 z z Eo E-< 

1889 2587 0 Q Medicine Bower., W.Fork Sep. 6,1856 Lt. F. T. Bryan........ 322 Skm •••••• 9.50 40.0l'l 8.00 10.00 W. S. Wood .. . 
1e87 25~5 o 3 South Platte ..••••••..••. Sep. 9, 1856 .•..••.. do......... . .... 327 .••• do...... 9.00 33.50 8.00I1l.OO .••••. do .••••.•• 

1888 2586 o3Q .. .... .. do ••.•••..••••.• Sep.l0,1856 ....•••. do........ .. .... ~29 .•.. do ...... 10.50 39.50 8.50 10.50 •••••. do ..••••.• 

1885 2583 3 ........ do .••••••••.•.••..•... do ...... . ....... do.............. 328 .••• do .•••.• 17.58 78.00 12.00 15.00 .... . . do ....... . 

1886 2584 Q ..... .. . do .............. Sep. 7,1856 . •...... do..... .. ..... . . 326 .... do .. . . . . 12.50 51.00 9.00 13.00 . ..... do .•••• •.• 

1891 2589 0 Q Platte 'tiver •••.• • ..••. •• • July18, 1856 . ...••• . do.............. 120 •• •. do... ... 8.00 37.00 7 .00 8.50 ••• •• . do . .•••. • • 
?1890 25~8 Q Republican Fork ......... Oct. 9, 1856 ........ do.............. 375 •.•. do •.•••. 13.25 59.00 11.001 13.50 •••••. do ..•..••• 
1837 2879 3 Upperl\1tssouri.,_ .•••.... Sep. 5,1856 Lt. G. K. Warren •••••. . •••••.••. do .••••..••••..•.••..•••...•••. JJr.F,V.Hayden 

1E39 2878 o White E itrth river........ Sep. 8,1856 ........ do ..... . .................. do.. . . • . .. • • • . • • • • • • • • • • • • .. • • . . •••• . do •. •·•• •. 

2038 2873 0 Yellowstone .••••••••••.. Aug., 1856 ........ do ......... ... ............ do ... .. .. . . ... . ................. ...... do .• •·••·· 

1831 2509 0 Blackfoot country .....•. , .•.. • do ..•••..•••••.. do .••••••••• •••..••••..••••••••••. •••••• .••••••••...•..•..•..•.• do .• •·••·• 
!!714 0 Pecos river ••.••••.•••••. July 4,1856 Capt. J. Pope .••••••••. 203 . ... ..... . ................................... •·•·• 

CERVUS MEXICANUSJ G me 1 in . 

Sonora Deer. 

Cervus mexicanus, GMELIN, Syst. Nat. I, 1788, 179. 

LicHTENSTEIN, Darstellung, 1827-1834; pl. xviii. 

WAGNER, Suppl. Schreber Saugt. IV, 1?44, 378.-IB. V, 1855, 375. 

PucHERAN, Mon. du Cerf, Archiv du Mus. VI, 1852, 362. 

GIEBEL, Saugt. 1855, 340. 

Cervus (.Mazama) l~txicanus, SuNDEVALL, K. Sv. Vet. Ak. Hand!. for 1844, 182.-IB. Archiv Skand. Beit. 1850, 135. 

(original description.) 

Sp. CR.-Resembling C. virginian-us in horns and general characters, but smaller. Color varying but little with season; ashy 

or grayish brown, pointed with light gray annulation to the hairs. Tail but little longer than the ears, white beneath and on 

the sides ; whitish with yellowish rufous tinge above, except near base, where it is like the back. Gland on hind leg as long a 

the bone is thick. 

The single specimen collected of this deer is of very small size, though fully adult, as shown 
by its suckling a fawn when killed. No experiment was made as to its weight, but ~his could 
not have exceeded 70 pounds, as Dr. Kennerly, after killing itJ threw it across a mule with perfect 

ease. 
The general impression conveyed of this deer is that of Oervus virginianus in winter dress, 

though the specimen was killed in May, and in summer fur. The head is slender and delicate. 
The ears are moderately long and rather ui:msually broad ; they measure 5! inches above the 
notch and 4! in width. They are rather thinly coated with hairs on both sides, though the hairs 

are much longest on their concavity or interior. 
The larmiers are not very large, and the spa.ce between them and the eye is covered with short 

velvety hairs. There are no appreciable peculiarities in the form of the muzzle. 
The tail is short, but little lo'nger than the ears; it measures only about 7 inches to the tips 

of the hairs, a~d about four to five to the end of the bone. It is depressed and hairy beneath. 
The hoofs are rather short and broad. In the hind foot the width of the side, measured along 
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the line of junction of the hair, is about three-fourths the length along the upper edge. The · 
extreme width of the entire hoof is about four-fifths this length. In the fore hoofs, the length 
along the upper edge, is a little less in proportion to the other dimensions than in the hind legs. 

The gland on the hind leg is much as in 0. virginianus. It is situated along the middle 
of the bone, and is rather longer than the bone is wide; it is narrower than in a. virginianus, 
but perhaps longer. It is surrounded by a dense tuft of hair a little lighter than on the rest of 
the leg, ·but otherwise not so conspicuously different as in a. virginianus . 

• 
The prevailing color of this animal is an ashy brown, pointed with light gray or dull whitish. 

The hairs themselves are generally light gray at the base, the terminal portion becoming of a 
pure brown, (without any shade of red or yellow,) darkest near the tip, where it is rather broadly 
annulated with light gray, clearer than at the base, and with perhaps a faint tinge of yellowish. 
The under surfaces are lighter; the only pure white appears to have been in the inguinal region . 
The tail is entirely white beneath and all round. At the base above it is gray like the back; 
the subterminal portion is whitish with a pale rufous tinge. The bases of the hairs above, 
however, except p~rhaps at the extreme end of the tail, are dark brown, darkest towards the tip. 

The head, including the convexity of the ears, presents the same grayish or pepper-and-salt 
color of the rest of the body. The end of the muzzle is encircled by a dusky ring passing just 
behind the naked niuffie; this ring is quite distinct on t?e side of the lower jaw, but for the 
rest is rather obsolete, being replaced by a grayish shade. The side of the muffie on either side 
of the nostrils and the tip of the chin are white. There is an increased amount of light in the 
mottlings of the muzzle just behind the dark band referred to, but no distinctly light ring. 
The under surface of the head is white. 

No reliable measurements of this specimen can be taken, owing to the shrivelled state of the 
skin. It is not more than two-thirds as large, however, as the female a. virginianus, and may 

be still smaller. 
This species, now for the first time included within the limits of the fauna of the United 

States, has, as already stated, many points of close relationship with the a. virginianus. It 
differs from it, however, in its much smaller size, shorter and whiter tail, grayer color, and 

other features. The colors are much grayer than in any winter a. virginianus I have ever 
seen, exhibiting no trace of the rusty or chestnut of the latter. The hoofs are shorter, broader, 

and higher. The tail is considerably shorter and lighter above, exhibiting no exposed black 
whatever.· The ears are thinner. The head generally is much more uniform in its markings 

than in C. virginianu.s. 
I regret that no horns of this species were brought home, and that the single specimen is in 

such condition as to prevent any very accurate description. There is some doubt as to whether 
it is the true a. mexicanus of authors. I shall, however, apply the name provisionally. 

It is a little curious that this species, which, from the testimony of Dr. Kennerly, does not 
change color materially with the season, should present, as the permanent color in its southern 
clime, a grayish tint that resembles most closely the winter color of a. virginianus. A similar 

analogy is seen in the mottled owl ; the Scops asia of the north, like the deer, being found both 
red and gray, (in the same season, however,) while its southern representative, Scops McGallii, 
from the Rio Grande, like the Sonora deer, is exclusively gray. 
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Much still remains to be done In defining with precision the characteristics of the smaller 
deer of America, and in the discrepancy of descriptions of authors there is some doubt as to 

whether the present specimen is really the a. mexicanus or not. It agrees sufficiently' however' 
with this animal, as described by Lichtenstein, Wagner, and other writers, and in its geo
graphical position is not very remote from the region assigned by these authors to the Mexican 
deer. The new Gadsden boundary line between the United States and Mexico probably marks 
its extreme northern range. Southward it extends through the wooded mountain region of 

Mexico, beyond the city of Mexico. 
The horns of this deer are described as resembling the a. virginianus, but, perhaps, with 

fewer points. The following measurements of a buck are tabn from Lichtenstein: 

Feet. Inches. 

'l'otallength to root of taiL.---------·----------------------- 4 9 

Length of taiL. __ ---. __ ------------------------------------- -------- 6 

Head to between ears----------------------------.----------- 1 
Horn, from the burr to the tip of the posterior point ••• - ..••• -. _ . _ _ _ _ _ _ _ 9! 

anterior point_ ____________ -------- 11~ 

Length of ears .•• ___ ••••••••• -._ ..••••••••• ------------- ••• - ___ ••• _. 5~. 

Width of ears.-.~.- •• --------- ••• ------.----- •• ------------ -.- •• --. 3:f 
Height of body anteriorly ·- ••••••• ____ . __ ••••••••• _ •• ______ _ 

posteriorly ___ -·---_ .•• -.· • __ .- -- •• __ • --. __ • ----

2 

2 

9 

10 

The female is smaller than the male. 
The characteristics which distinguish this species from the a. virginianus will also serve to 

separate it from the a. leucurus, such as its different color, very small' size, short tail, &c. 

They agree in the slightly marked character of dusky band across the end of the lower jaw. 

List of specimens . 

..; 0 
"' .0 z s btl ,...; "' "' .; 
~ :.a p When ccillected btl Localit.y. Whence and how Nature Collected by-
Q) ~ ,.!<1 o; 

"' 0 "' 'd of specimen. btl """" obtained. 
0 f{j 0 ~ 

"'J .... d 

"" ... " o; 0 "' 0 0 C/1 

10481' 2360 

---
Maj. W. H. Emory .•• \ Skin-------\ Dr. C. B. Kennerly. Q S:tn Luis Springs, Sonora. May, 1855 •.•. 
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CERVUS MACROTIS, Say. 

Mule Deer. 

Cervus macr tis, SAY, Narr. of Long's Exped. II, 1823, 88. 

HARLAN, F. Am. 1825, 243. 

GoDMAN, Am. N.H. II, 204. 

PEALE, Phila. Advocate of Science, I, A~. 1834, 11 ; figure.-Is. Mammalia and Birds U. S. Ex. 

Ex. 1848, rlg. of hoof. 

WAGNER, Suppl. Schreb. IV, 1844,371, (in part only.)-IB. V, 1855,368. 

PucHERAN, :.vion. Cerf, Archiv du Mus. VI, 1852, 369. 

GIEBEL, Saugt. 1855, 342. 

Cervus ( Cariar.us) macrotis, GRAY, Knowslcy Menagerie, Ungulata, 1850, 67.-IB. Pr. Zoo). Soc. XVIII, 1850, 239. 

" Cervus auritus, WARDEN, Hist. U.S. V, 640, French edition," (fide Richardson.) 

Mule deer, LEwis & CLARK. 

SP. CH.-Larger than C. virginianus. Horns doubly dichotomous, the forks nearly equal. Ears nearly as long as the tail. 

Gland of hind leg half as long as the distance between the articulating surfaces of the bone. 

In winter, ashy brown with light gray tips and annulations. Beneath, like the back, except about axillae and groin. Entire 

rump with basal two-thirds of tail all round white .. The tail is cylindrical, a little longer than the ears, very slender, naked 

beneath, except at the end, which is a black tuft. 

The a. macrotis appears to be considerably the largest of our American deer, after the elk) 
exceeding the a. virginianus and a. lewisii very appreciably in size. From the examination of the 
portion of a skin brought by Dr. Newberry, I am unable to substantiate the distinctions in 
the hoof from a. lewisii, as stated by Mr. Peale in the report of the 'Wilkes' Exploring Ex
pedition. In fact, the character there given of a broad hoof to the form~r, and a narrow one to 
the latter, are completely inverted by my comparisons, the a. macrotis having a very long and 
slender sole, very different from that of the elk. The gland of the hind leg is very large, 
fully twice as .long as the hind hoof, measured along its upper surface ; its lower end is distant 
by its whole length from the lower articulating surface of the bone, in which it is placed. It 
occupies two-fifths of the distance between the ~pper and lower articulating surfaces of the bone; 
falling on the second and third fifth of the bone, starting from the upper articulation. 

The hoofs of this specimen are long, slender and tapering; in the fore foot the side along 
the line of hair is about two-thirds the length of the upper edge, and nearly half this length 
in the hind ·foot. The greatest width between the exterior of the first hoofs is about two-thirds 
the length of their upper edge; in the hind foot about four-sevenths, or nearly the width of the 

outer side of the hoof. 
The skin of the head exhibits in a marked degree the propriety of the name maorotis, the 

ears measuring seven inches from the notch, and standing, when fresh, according to Dr. New

berry) eight inches above the head. 
· The hair is very coarse and brittle, resembling that of the antelope. The winter coat is very 

dense and full) almost shaggy, and without the compact 8mooth character of a. virginianus in 

winter dress. The ears are particularly well coated with hair, resembling somewhat those of 

a Newfoundland dog. 
The prevailing color of the adult is an ashy brown, pointed or varied with gray, and with

out any rusty tinge whatever. There is a distinctly marked stripe from the crown of the head 

to the root of the tail, the hairs in which are much darker throughout their extent than 
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elsewhere. The under parts generally appear to be ashy brown, like the back, but without 
annulation of the hairs. The only whitish portion of the inferior surface is seen beneath the 
head, aroun51 the axillae, and in the groin. On each side of the tail, on the end of the rump, 
is a dull white patch, crossing above the tail and involving its entire basal half or two-thirds. 
The tail itself is quite slender and cylindrical on the basal two-thirds; the .hair there being 

compact and close and then expanding into a dense tuft, which is entirely black. A narrow 
line along the under surface of the tail, which in summer is quite naked, in winter is thinly 
coated with hair. The legs are of a yellowish rusty. The ears are of a sooty tinge along the 
edges of both margins, the centre and basal portion of the concavity being white, that of the 
convexity like the back; there is a whitish patch in the basal portion of the outer edge behind. 
The muzzle 'presents a hoary appearance; on each side of the naked mu:ffie is a black spot, 

seen also on the side of the lower jaw' anterior to these the muzzle is white. 
The horns of a mule deer, from Fort Union, at the mouth of the Yellowstone, are, in shape, 

almost precisely like those of one specimen of C. columbianus, from San Francisco. They are doubly 
and nearly equally dichotomized. The first fork falls a little short of the middle of the. antler, 
the second fork of each branch falls a little beyond the first tl?-ird of the remaining distance. 
The posterior fork is rather the larger of the two. There is a small point on the upper edge of 
the antler, midway between the ba_se a~d the first fork. 

Fig. 19. OervU8 macrotis, No. 831. Big Sioux, Neb. Right horn from inside. Size, 8.23 inches 

to the inch. 

Fig. 20. Same species; (2918;) Yellowstone. Right hom from inside. Size, 5 inches _to the 

inch. 

83 L 
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This species was first described by Say, from specimens killed in the Cedar ridges, on the 
head waters of the Arkansas, near but not in the Rocky Mountains. Whether the mule deer 
of the Missouri and Saskatchewan and of the Des Chutes is identical with this cannot, at 
present, be determined, for want of specimens. There are certain discrepancies not easily 
reconciled in the various indications of the supposed a. macrvtis. One of some importance is 
that of the hoof, which is said, by Mr. Peale, to be broad and cordate in the original U. macrotis, 

while in Dr. Newberry's specimen, as well as those from the Upper Missouri, it is unusually 
narrow and linear, exceeding, in this respect, a. vi'rginianus. 

The characters of the horns, the long ears, the white buttocks, the elongated gland of the 
hind leg, and the black-tipped tail, wi'th its other peculiarities, will at once distinguish a. 
macrotis from the 0. virginianus, not to mention its much greater size. From 0. columbiamu; it is 
known by its greater size, the graver colors, the long gland of the hind leg, the white buttocks 
and base of tail, the concentration of black on the tail in a small tuft at tip, the longer ears, 
the absence of the frontal mark, &c. The tail is very differently constituted in being cylin
drical and attenuated, except at the tufted tip, instead of being uniformly full and bushy. 

I have before me only an imperfect summer skin of Oervus macrotis. In this the character of 
the hair is much like that of 0. virginian us in its thin, coarse, scant character. The color is of 
.a yellowish tawny or mud color, much lighter than in 0. "!irginianus. The individual hairs 
are nearly uniform brownish yellow from the base, without any terminal annulation whatever. 

In the accompanying note1 I give the description of this deer from life, as prepared by Prince 
Maximilian during his visit .to the Upper Missouri. It will be found to contain some interesting 
details not to be derived from the examination o£ the dried skin. The animal has its greatest 
development in point of numbers on the Yellowstone river, and the list of specimens below 
expresses very nearly what is known of the distribution of the species. It is not yet ascertained 
with certainty whether it is found north of the American line. 

In a large number of specimens, received since the preceding description was prepared, I still 
fail to find anything in the hoofs resembling the elk ; these, in fact, are every way as long and 
acute (if not more so) than in t.he Virginia deer. 

1 Cervus macrotis, Prince Maximilian, Reise in das innere Nord-Amerika, I, 1839, 404. 

The black-tailed deer is larger than the Virginia, and more stoutly built ; the hoofs are larger ; ears much longer ; the 

spring is not as light nor the gait so rapid; in fact, the speed hi not greater than that of a Buffalo cow. In mnning the 

black-tailed deer does not carry the tail erect, like the Virginia deer, nor does it wag this member from side to side, as i.n 

the last mentioned spedes. The rutting season is in September: . the horns are cast in March, and are perfected again in 

August. The usual number of young is one, though sometimes two are dropped. These are spotted with white on a pale 

yellowish red ground, and the tail i8 formed as in the adult. 

Del3cription of a buck of tight tips, from three to four years old.-Shape somewhat like that of the Virginia deer, but the top of 

the nose seems a little more arched. Eyes with a decide~ sinus lachrymalis; ears very large and broad; frame considerably 

higher behind than before; legs and hoofs as in the Virginia deer; the hoofs, however, are larger, particularly the hinder 

ones, which stand wide apart. The tail is thin and nearly naked beneath and on the sides ; it is short haired above, with 

a small black bushy tip; scrotum sparsely haired; penis long and cylindrical, a little depending at the tip. 

The hair on the body iil hard and scant ; the whole body is pale yellowish red, more of a grayish brown under the 

anterior part of the body; \tnder the belly whitish yellow; inner sides of the legs whitish. Ears yellowish gray exteriorly, 

.darker towards the tip. • 



~ 
.c 

" ;:; 
" " " .. 
0 

~ 
0 --

1840 
1841 
18j2 
1501 
1502 
1505 
1~83 

1884 
1200 

RUM IN ANTI A -CERVIN AE-CERVUS COLUl\IBJA.NUS. 659 

List of specimens,. 

Measurements. 

..: i .~ 
" When collected. Whence and how " Nature of 

.. .Q 
.c 

.~ ... ... Collec:cd by-
obtained. s 0 0 

·" specimen. c.> "' ., ., 
" 

c.> s = 0 = ... s s " " 
" s s ... 1;l " :; :; 5 0 :g 
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:; 
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~ " 1: " 
" 

.. 
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Locality. 

-- - ------
2881 
2882 

2361 
236~ 

2365 
2581 
2582 
2028 

(f Upper Missouri .•••• : •••••• Summer, 1856 Lt. Warren........ B Skin .••••. • •••• 70.00 8 00 12.00 Dr. F. v. Hayden. 
(f ......•. do ..•••••••••.••••••..•••. do .••••••.•••.. do............ A .•. do ...................................... do .•.••••••• 
. . . Vellowstone.. . • • . • • • • • • • • • • August, 1856 •••••• do ..................... do....... . • • • • • .. • • • • • • .. • • • • • • • • . ..... do .••••••••. 
(f Sage Creek, Nebraska •••••• Winter, 1855 Dr. F. V. Hayden ........... do ........................................... •••••. 
Q ........ do .•••••.••••••• •.••• •••• do....... • ..... do ..................... do....... ...... .. ................................ . 
o ........ do ....................................... do ...... •••••• ......... do ............................................... .. 
(f W. fork Medicine Bow Creek Sept. 2, 1856 Lt. F. T. Bryan.... 316 ... do....... 15 00 69.50 8 00 11.00 W. s. Wood .... . 
Q ........ do ........................ do .••••••••••••• do............ 317 ... do ..••••. 11.00 57.00 6.50 10.00 .•••• do ........ . 
Q Head of Des Chute• river, September,1855 Lt. Williamson..... Head &feet ........................ Dr. J.S.Newberry 

~~ I 
NOTE.-The measurements recorded above were taken before skinni_ng. 

CERVUS COLUMBIANUS, Rich. 

Black-tailed Deer. 

Cervus macrotis, var. columbianus, RICHARDSON, F. B. Am. I, 1829, 255; pl. xx. 
Cervus macrotis, RICH. 1<'. Bor. Am. I, 1829, 254; pl. xx. 

SuNDEVALL, K. Sv. Vetemkaps Akad. Handlingar, 1844.·-In. Archiv Skand. Beit. II, 1850, 
135. (From Richardson.) 

Cervus lewisii, PEALE, Mammalia and Birds U. S. Ex. Ex. 1848, 39. 
? Ckrvus (Cariacus) lewisii, J. E. GRAY, Pr. Zoot Soc. Lond. XVIII, 1850, 239.-In. Knowsley Menagerie, 1850, 67 

pl. xliv, summer; pl. xlv, winter. 
Cervus richardsonii, Aun. & BACH. N. Am. Quad. II, 1851, 211.--'In. III, 1853, 27 ; pl. cvi. 

WAGI'<"ER, Suppl. Schreb. V, 1851!; 369. 
? Oervus (Cariacus) punctulatus, GRAY, Pr. Zool. Soc. Lond. XVIII, 1850, 239 ; pl. xxviii.-In. Knowsley Menag. 

1850, 67. 
Black-tailed fallow deer, LEWIS & CLARK. 

8P. CH.-About the size of C. virginianus, or less. Horns doubly dichotomous, the forks nearly equal. Ears more than 

half the length of the tail. Gland of the hind leg about one-sixth of the distance between the articulating surfaces of the 
bone. Tail cylindrical, hairy and white beneath; almost entirely black above. The under portion of the tip not black. 

Winter coat with distinct yellowish chestnut annulation on a dark ground. Without white patch on 1he buttocks. There 

is a distinct dusky horse-shoe mark on the forehead anterior to the eyes. 

The differences between this and the Virginia deer are very strongly marked and readily 
appreciable. It is with the Cervus maryrotis of Say that its closest affinities exist, and to distinguish 

The horns had four tips on each antler, arranged somewhat as in C. elaphus, except that the frontal tines are short and 

small, placed mQre internally, and tending outwards; then follows a very long tine curving upward11, (this in older deer 

divides) ; above this is a fork . 
.llfeasurements.-From snout to tip of tail, 5 feet 9 inches 8 lines; tail to tip of hairs; (measuring on the upper side,) 10 

inches 8 lines; tail without the hairs, 6 inches; head, 12 inches 8 lines; length of ear, measured on the side next to the 

head, 8 inches 7 lines ; greatest width of ear, 3 inches 2 lines; height anteriorly, (feet outstretched,) 2 feet 9 lines; height 

behind, 4 feet 3 lines. 
In a two year old female the color is the same as that mentioned above, although rather a purer clear yellow. There aro 

four inguinal teats ; ears dark gray at the tips. 
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it from which some extent of detail is necessary. Both have very long ears, the same bifurca
tion of horns, and somewhat similar culors. What the differences really are will be hereafter 
mentioned. 

In the absence of any but much wrinkled and corrugated skins, I cannot give any minute 

detail respecting the character of the muzzle, lachrymal openings, &c. The former appears 
much like that of the Virginia deer. The lachrymal openings are very large, commencing 
about half an inch in front of the eye, and are nearly three-quarters of an inch in length. The 
space between them and the eye is bare of hairs. The ears are large, measuring over 6i inches 
from the notch ; the breadth is about five inches or more. Both surfaces are well covered with 
hair, though this is not very long or dense. The tail is rather short and thin, not bushy, and 

scarcely as long or not longer than the head. It is covered with hair beneath. 

The limbs are slender, perhaps more so than in the 0. virginianus. The hoofs are rather 
short and broad. In the f0re foot, the width on the side along the line of hair is about three

fourths the length of the upper edge, and about two-thirds the same length in the hind foot. 

The greatest width between the exterior of the hoofs, in the fore foot, is about six-sevenths of 
the length of the upper edge of the fore hoof; that of the hind foot is about three-fourths the 
length of the hind hoof. There is no gland on the fore leg ; that on the hind leg is about .the 
length of the upper edge of the hind hoof, and situated on the outside, a little within the 
posterior edge. It is, however, so densely overgrown by the hair as to be with some difficulty 
detected in the dried skin. It occupies about one-sixth of the distance between the articulating 
surfaces of the 'Qone on which it is placed, its lower end about two and a half times its own 

length from the lower articulating surface, the upper end about twice its length from the 
upper articulating surface, and its middle point is nearly midway between the two articulating 

surfaces of the bone, (a little nearer the upper one.) 

Fig. 21. Cervus columbianus, No. 1618. Monterey, Cal. Right horn, from 

inside, size 8.30 inches to the inch . 

Fig. 22. Cervus columbianus, No. 3204. Puget' s Sound. Right horn, from 

inside, showing the absence of fork on one side, as well as of basal snag. 

Size, 5.74 inches to the inch. 
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The horns of this species, when fully formed, are quite different from those of the Virginia 

deer, and almost identical in character with those of a. macrotis. They rise from a well 

developed pedicel above and behind the eyes, and bifurcate almost equally before reachlng quite 
half their length. Each branch bifurcates again near its middle; the anterior tine in each 

secondary fork is rather the longer of the two. The posterior secondary fork is rather larger 
than the anterior. Midway between the forehead and the first fork is a small tine of a few 

inches, situated a little forward of the postero-internal edge. There are thus but five points. 
'l'he essential character, then, is that of a nearly equal bifurcation of the horns near the middle, 

and a second bifurcation of these forks in their middle, the posterior fork rather largest, and 
the anterior point largest in each. The aervus virginianus has the same brow point, but the 

other points are all sent off from the posterior e_dge of the main stem, instead of bifurcating 

nearly equally. In some specimens the brow atrtler is entirely wanting, and it often happens 
that even in old bucks there is but a single bifurcation of the horn. In most cases there is a 

greater or less amount of warty roughness at the base of the antlers, less, however, than in a . 
virginian us. 

.. 
Iri some cases there is an erect snag a little above the base; in others this is wanting. Some-

times there is only one fork; sometimes one branch of one or other fork is wanting, leaving but 

three terminal points. 
The hair in the winter coats is shorter, thinner, and considerably finer than in a. virginianus, 

and lies very close to the skin. 
The general color of this deer in winter is a yellowish chestnut, finely mottled with black. 

This black is concentrated and intensified along the dorsal line, so as to produce an appreciable 

and broad streak from the occiput to near the root of the tail, less distinct in some, however, 

than in others. The neck all round and the exterior of the thighs and shoulders and the sides 
are much like the back, but rather lighter. The under parts, from between the legs to the 
umbilicus, are mottled like the back, with a strong sooty tinge on the chest. Towards the 
navel, however, this mottling is confined to the ventral line, on each side of which is a lighter 
region, separating it from the colors of the flanks. The axillae and upper half of the inside of 

the fore leg, the posterior plut of the belly, and the inside of the thighs, are white. The lower 

halfof the legs is of a chestnut tinge, (lightest inside,) lighter than the back, and without 

any black. 
In the head the chestnut tints are more or less replaced by grayish, especially on the ears 

and upper part of the muzzle. The top of the head is chestnut and black, but there is a very 
decided dark stripe over each eye, converging anteriorly, and meeting in the middle of the fore

head. The end of the chin and the sides of the naked muflle are white; behind this is a black 

patch, crossing and involving the posterior half of the muflle and passing round on the chin, 

where it is most distinct on the edges of the lips. In some cases it forms a more or less obsolete 

border only to the white of the apex of the chin, occasionally interrupted towards the centre. 

Posterior to this dusky circle on the chin is a space similar to and continuous with the light 

mottled chestnut of the side of the head ; behind this, for a space corresponding with the area 

between the rami of the lower jaw, the color is a dirty white, as are also the conpavity of the 

ear and the base of the ear posteriorly, and extending a little way up. 

The tail is entirely covered with hair, uniform jet black above, except near the base, where it 
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shades into the color of the back; beneath, it is entirely white, although very little of this is 
seen when viewed from above. 

The mottled hairs, examined individually, are nearly black, with a subterminal annulus of 
bright yellowish chestnut, very distinctly defined; the basal portion is cinereous. The black 
colors predominate on the back, the cinereous on the sides. The annuli are about 1\ of an inch 
long on the back, where they are narrowest, and widen to about a quarter of an inch on the 
sides and on the shoulders. 

I have not had an opportunity of examining any but winter skins of this animal; the summer 
coat is much lighter, according to Dr. Newberry, being of a nearly uniform fulvous brown, and 
the colors generally le·ss distinct. According to Dr. Gray, of the British Museum, the summer 
hairs are not ringed at all. 

'l'here is great uniformity in all the skins as!, color, the only difference being in a specimen 
from Monterey, in which the subterminal annulus on the hairs is mtlCh lighter. Specimens 
from San Diego areconsiderably smaller than those further north, following the same rule with 
the Virginia deer. • 

The a. columbianus is readily distinguishable from the other American species. Its horns 
and color are entirely distinct from a. virginianus. Its affinities are closer to a. macrotis, 
having much the same horns; it is smaller, however; its general color is darker; it has a dusky 
border to the forehead, and is without the white patch on the rump. The hair is finer. The 
gland on the leg is shorter. My comparisons of the hoofs with those _of Dr. Newberry's speci
men of a. macrotislead me to different conclusions from Mr. Peale, as I find them to be shorter, 
br:oader, and higher, and thus more cordate beneath, in a. columbianus than in a. macrotis. 

This species was first brought to the attention of naturalists by Lewis and Clark, who called it 
the black-tailed fallow deer of the Pacific, fully appreciating its differences from the mule deer 
of the Missouri. For many years) however, it was without a ~cientific name, owing to the 
general impression that it was the same with the aervus macrotis of Say. Dr. Richardson 
unwittingly described specimens in the museum of the Zoological Society as the a. macrotis, 

his description agreeing very accurately with the subject of the present article. He figures a 
fine specimen of rather unusual development of horns, and the plate and description of Audubon 
and Bachman are likewise taken from the same animal. 

In 1848, Mr. Peale described this species as a. lewisii, having been the first naturalist who 
fully understood the relations between it and a. macrotis. For this he was well :fitted, having 
been with Mr. Say when, in 1817, the aervus macrotis was discovered near the Rocky Moun
tains. Audubon and Bachman subsequently described it as a. richardsonii. 

Richardson, however, in 1829, gives a notice of Lewis and Clark's black-tailed deer, under 
the name of aervus macrotis, var. columbiamts, referring to the article of the above authors._ 
This it would seem proper to retain as being really a scientific name for the black-tailed deer, 
even though not supposed to be entitled to full rank, but only as a variety of a. macrotis. 

Where an author considers an animal as a variety of some other, and gives to it a suitable 
systematic-name, as such, it would seem but right and proper, if a species is to be established, 
to take the na.me already prescribed, rather than to increase the list of synonyms by a new 
one. The same principle will apply equally well when a sub-genus is to be rai~ed to the rank 

of a genus. 
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I am in some doubt as to the true characters of the aervus lewisii and punctulatus of J. E. 
Gray. The former is described as very similar in its horns to the a. virginian·us, but wanting 
the basal snag. Now, the basal snag is more frequently present than absent, and the horns are 
unlike those of a. virginianus. The most esse1_1tial characteristics of the species are omitted. 
A similar uncertainty applies to the aervus purictulatus. I have not at band his figures of either 

species, and cannot therefore use them in ascertaining whether they are synenyms here, or of 
a. leucurus, but have provisionally placed them with a. columbianus. 
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Collected by-

Oregon------------------- - ------ U.S. Ex. Ex .••••••• -- - - Skin ••••••• Titian Peale, esq .•• 

••• do .••.••••• .••••• -------------- . ..... do ............ - --- •• do ................ do •••••••• 

Steilacoom, W. T .••. Mar. 26, 1856 Dr. G. Suckley ...... 90 .. do ........ ------------------

------do ____________ Feb., 1856 ...... do ............ C ------------ - - ----- ~ - - --------

Shoalwaterbay, W. T . ---·---·------- Dr. Cooper------------- Skull a ••••• ---------------··· 

San Francisco, Cal•~- Nov., 1855 Lt. Williamson •• •• •• ____ Skin ••••••• Dr. J. S. Newberry. 

•••••• do ........... . ..... . do ............ do ............ ---- •• do ........ ------------------

-- .... do .••••• _ . .......... --- •• --. Lt. Trowbridge~--- •• ---- •• do ••••• --. _ ...... --- ~.-- --- •• 

2429 ____ San Diego, CaL ••••• -------------- Dr. J. F. Hammond.---- Skull ••• • •• -~----------------



FAMILY. 

CA VICORNIA. 
Ruminants with the horns permanent, hollow, and enclosing a process of the frontal bone. Incisors, ~ ; canines, none; 

6-6 molars, 6 _ 6 • 

The above diagnosis in its first sent,mce expresses in brief terms the principal points in which 
the Cavicornia, or hollow-horned ruminants, differ from those with solid horns, the North 
American species of which have just been discussed. 

I have not the time, nor is the present the occasion, to go into, a general discussion of the 
various systems of classification proposed by authors for the animals of the present group. In 
the limited number of species inhabiting North America, it will be sufficient to state, that, of 
the severai divisions of the family, namely, the antelopes, the goats, the sheep, the musk oxen, 
and the bulls, America possesses a representative of all, excepting the goats, the Rocky Mountain 
goat of authors being really an antelope. The following synopsis will serve to show how the 
different genera are related to each other. 

A. ANTILOPIIJAE.-Horns rounded. or conical, without sharp angles; variously ~urved; annulated or wrinkled. Muzzle 

elongated, attenuated, end of upper lip with a shallow groove ; generally hairy . 

.llntilocapra.-False hoofs, none. Horns rounded and recurved at tip, broadly compressed at base, with an angular process 

in front . 

.llploce1"1.1S.-With false hoofs. Horns conical, nearly erect, slightly recurved. Hair long and silky. 

B. OviNAE,.:_Horns more or less angular and compressed, usually twisted and curved backwards, wrinkled. Muzzle broader 

than in the last; hairy, except sometimes between the nostrils; with a shallow groove. 

Capra.-Horns curving backwards. Head, without any lachrymal sinus. Nose for the most part straight in its u~per outline; 

chin bearded. 1 

Ovis.-Horns curved backwards, and variously twisted so that tlle tip is brought forwards again. Head with a distinct 

lachrymal sinus. Upper outline of nose curved. Chin without a beard. 

BoviNAE.-Horns rounded. Muzzle broad, without any vertical furrow at the end, usually naked. 

Ovibos.-Horns curving outwards and downwards. Muffle hairy, except betwe/)n the nostrils. 

Bos.-Horns curving outwards and upwards. Muffle entirely naked to the edge of the lip. 

The' number of species of the antelopes is very great, the latest list I have seen (that of 
Wagner, 1855,) embracing about ninety species: of these, two belong to North America, 
Aplocerus montanus and Antilocapra americana; two to Europe, the gazelle, Antilope saiga, and 
the chamois, CCapella rupicapra); nearly all the rest to Africa. It is not a little remarkable 
that the entire family of hollow-horned ruminants should be altogether wanting as original 
species in South America. Of the Ovinae, including the sheep and goats, America has but one 
species, nearly all being confined to the mountainous por.tions of Asia and Europe. Of the 
Bovinae, there are not many species, (about ten in all); two are North American, one European, 
the rest belong to Africa and Asia. 'rhe affinities of Ovibos are more strictly with the sheep, 
however, and a natural arrangement would probably place them there, as has been done by 

some authors. 

1 The common domestic goat is our only representative of this genus, the so-called Rocky Mountain goat being truly an 

antelope. 
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ANTILOCAPRA, Ord . 
.flntilocapra, 0Rn, Journal de Physique, LXXXVII, 1818, 149. 

J. E. GRAY. Pr. Zoo], Soc. Lond. 1850, 137. 
Aun. & BAcH. N. Am. Quad. II, 1851, 193. 

Dicranoceros, HAM. SMITH, Griff. Cuv. V, 1827, 312. 
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Horns .erect; the base compressed, with a flattened process in front, the end conical, recurved. Nose ovine, entirely hairy at 
the end except a narrow central line. Tail very short. No false hoofs behind the large ones. 

I have taken the above diagnosis from J. E. Gray, altering it, however, in respect to the end 
of the nose. This is described by him as hairy, without any muftl.e, as in the sheep, whereas, 
there is a narrow strip of naked skin extending from beneath the nostrils to the naked edge of 

the upper lip. In addition to the characters just stated, Dr. Gray mentions, among other 
peculiarities, that the fur is very close, the hair stiff, coarse, flattened and wavy ; the tear bag and 
inguinal pores wanting; legs rather slenderer than in its allies, (Nemorhedus, Oapricornis, Aplo

cerus, and Rupicapra, called goat-antelopes.) Skull without any sub-orbital depression, but with a 
lengthened fissure. Grinders without supplemental lobes; cutting teeth equal sized and shelving. 

The horns of the ~merican antelope are very peculiar in the entire group, on account of the 
great compression of the basal portion of the horn with the prominent angular flattened process 
on its anterior edge. The absence of the small false hoofs at the back part of the feet, just 
above the regular hoofs, is also a very striking character. According to Prince Maximilian, 
(Wagner, Suppl. Schreber, V, 1855, 461,) a trace'of one (never two together) of these false 
hoofs is sometimes seen in the fore feet. I have never detected any, however, in the skins 
which have fallen under my inspection. 

According to Dr. Gray, the nearest ally to our American antelope is the European chamois 
(Capella rupicapra, or perhaps, rather Rupicapra tragus). 

'rhe generic name of Mazama, as established by Rafinesque in the American Monthly 
Magazine, II, 1817, 44, has been quoted by some authors for the American antelope as well as 
for the mountain goat and the smaller deer. An examination of his diagnosis will show very 
satisfactorily that the name cannot be used at all, on account of its embracing too m(l.ny incon

gruous elements, as follows: 
MAZAMA.-Eightfront teeth in the lower jaw, none in the upper, no canine·teeth, grinders truncated; head with solid,.simple, 

straight, round, and permanent horns, uncovered by a skin; neck and legs not very long, cloven hoof. Tail short. Obs. This 

genus difl:ers from Cervus by having simple permanent horns, from the genus Gira.ffa by not having a skin over the horns, nor a 

long neck, and from the genus Gazella by its horns not being hollow. It belongs to the family Ruminalia, sub-family Stereoceria, 

next to the genus Gira.ffa. It appears to be peculiar to America, and contains many species which had been taken for deer, 

sheep, antelopes, &c . 

.Mazama tema. Raf.-Yellow brown above, white beneath. Horns cylindrical, straight, and smooth. This is the Temamazame 

of Mexico . 

.Mazama dorsa! a. Raf.-Entirely white and woolly, a mane along the neck and back; horns conical, subulate, acute, slightly 

curved backwards, base rough. Obs. This animal has been called Ovis montana by Ord, but the genus Ovis, or rather .llries, 

has hollow and flat horns, &c • 
.Mazama sericea. }{~f.-White with long sill<y hairs, no mane, &c. This is the Rupicapra americana of Blain ville, but he has 

not ascertained the horns to be hollow. 

Were the genus Mazama less decided in its expressions, it might be taken for either the 
antelope or the mountain goat, (better the latter,) but when we are positively assured that it 

differs from the antelopes in having solid horns, and from the deer, merely in ihe horns being 

84 L 
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simple and permanent, instead of branched and deciduouR, there is no alternative but to 
expunge the name from the systems, or to keep it until we find an animal with horns like the 
giraffe, only much longer, and not covered by a skin. 

In reality, Rafinesque seems never to have seen, certainly never to have examined critically, 

tho animals he refers to. 

ANTILOCAPRA AMERICANA, 0 rd. 

Prong Horn Antelope : Cabree. 

Antilope americana, 0RD. Guthrie's Geog. (2d Amer. edition) II, 1815, 292, 308. 

HARLAN, F. Am. 1825, 250. 

GoDMAN, Am. N. H. II, 320. 

DouGHTY, Cab. N. H. II, 1833, 49; pl. v, (figure taken from Lewis and Clark's. specimen, in 

Peale's museum.) 

MAXIMILIAN, Reise in das innere Nord-Amerika, I , 1839, 403 . 

.Antilocapra americana, OY.D. Bull. Soc. Philom. 1818, 146.-IB. Journal de Physique, LXXXVII, 1818, 149. 

J. E. GRAY, Knowsley Menagerie, 1850, 19.-IB. Pr. Zool. Soc. Lond. XVIII, 1850, 137. 

AuD. & BACEI. N. Am. Quad. II, 1851, 193 ; pl. lxxvii. 

BAIRD, Rep. U. S. Pat. Off. Agricultural for 1851 (1852); plate, (from Richardson.) 

Dicranoceros americanus, 'l'uRNER, Pr. Zool. Soc. xviii, 1850, 174. 

"Oervus hamatus, BLAINVILLE, Bull. Soc. Philomat. 1816, 73." 

Antilope jurcijer, HAM. SMITH, Trans. Linn. Soc. Lond. XIII, 1822, 28; pl. ii.-IB. Griff. Cuv. IV, 1827, 170; 

plate. 

, DESMAREST, Mamm. II, 1822, 479. 

RrcH. F. Bor. Am. I, 1829, 261; pl. xxi. 

WAGNER,'Schreber's Saugt. V, 1836; plate cclxxix, A. 

GIEBEL, Zoologie ; Saugt. 1855, 305. 

Antilocapra furcijer, DESMAREST, Mamm. II, 1822, 479 . 

.Antilope (Dicranoceros)furcijer, HAM. SMITH, Griffith's Cuv. Y, 1827, 323. 

WAGNER, Suppl. Schreb. IV, 1844, 403 - IB. V, 1855, 461. 

Mazama f urr:ifer, OGILBY, Pr. Zool. Soc. IV, 1836, 137. 

Dicranoceros jurcijer, SuNDEVALL, Kong. Sv. Vetensk. Handl. for 1844.-IB. Hornschuch, Archiv Skand. Beit. II, 

1850, 268 . 

.Antilope palmata, SMITH, Trans. Linn. Soc. XIII, 1822, 31; plate III, (horn.)-IB. Griffith's Cuvier, IV, 1827, 323. 

DEBMAREST, Mamm. II, 1822, 479. 

OGILBY, Pr. Zool. Soc. Loud. IV, 1836, 121.-IB. Loud. & Ed. Phil. Mag. XI, 1837, 126. 

WAGNER, in Schreber's Saugt. V, r, 1836, 1250; pl. ccxliv, D,<l (horns.) 

.Antilocapra palmata, DESMAREST, Mamm. II, 1822, 479. 

Antilope (Dicranoceros) palmata, HAM. SMITH, Griff. Cuv. V, 1827, 323. 

? ? Ixalus probaton,' OGILBY, Pr. ZooL Soc. 1836, 119, (Artie America?) 

? Antilope antejlexa, GRAY, Pr. Zool. Soc. 

Teuthlalma~ame, HERNANDEZ. ( Accoraing to Berlandier.) 

Berendo, of the modern Mexicans. (Berlandier.) 

i!IP. Cn.- Color above yellowish brown, or pale dun color; a narrow transverse band between the eyes, the top and sides of 

the muzzle, and a patch beneath the ear, (wanting in the female,) liver brown; edges of upper lip, chin and sides of face, 

spot behind the ear, a narrow crescent on the upper part of the throat, a triangular patch below ·this, the entire under 

parts and a square patch on the rump, white. Horns, hoofs, and naked parts of the nose, black. 

Horns rudiment;\ry or wanting in the female • 
• 

~ Sundevall refers to this as the Ovis. ixalon of Blythe, from Chile. 



R UMlN ANTIA-CAVICORNIA-ANTILOCAPRA AMERICAN A. 667 

This animal is larger than the domestic sheep, while its proportionally much longer legs, 
and longer and more erect neck, give to it a much greater altitude. 

The hair is everywhere very coarse, thick, and exceedingly spongy and easily torn apart ; 
it is tubular, slightly crimped or waved, and has much the appearance of short lengths of 
coarse thread, cut off abruptly at the extremity. I have not noticed any woolly hairs between 
the coarse ones just mentioned, though they may exist in winter skins. 

The head is broad, much hollowed on the forehead, the ridge of the muzzle narrow, high, 
and convex; the outline of the head very narrow and tapering. The horns are situlted very 
far back, their posterior faces only about as far from the occiput as their own diameter. The 

orbits are nearly circular, and project much laterally; they are situated almost immediately 
. under the base of the horn, so that the eye does not pass beyond the anterior outline of the 
latter in the males. The horns themselves are much compressed antero-posteriorly, with a 
broad compressed pointed snag directed upwards and forwards (generally in the plane of the 
basal portion of the horn) ; beyond this anterior snag the horn becomes rounded and tapers to 
an acute and compressed tip ; when near the tip the direction of the horn, instead of being 
upwards with a slightly outward divergence, changes abruptly and bends inwards and a little 
backwards. The terminal portion of the horn is smooth and polished ; the basal, on the con
trary, is generally warty, and roughened by angular tubucles of greater or less size. 

There is a very considerable variation in the shape of the horns ; so much so, that authors 

have attempted to establish several species on some of their numerous modifications. Thus the 
basal portion is sometimes one-half the total length, sometimes one-third, sometimes two-thirds. 
The antero-posterior thickness of the horn is sometimes twice, sometimes thrice the transverse 
diameter. The anterior snag varies very much also. The curve or hook at the end of the horn 
is variable in its direction and angle, sometimes less, sometimes more than a right angle. The 
tip is generally compressed or flattened, and separated from the more conical portion by a con
spicuous collar. In one instance the horn lacks the entire anterior snag, leaving the shape 
quite similar to that of the chamois, though without its annulated wrinklings. These variations 
are shown in an accompanying plate. 

The female sometimes has no horns externally; frequently, however, there is a short pointed 
horny tubercle of a few lines, occasionally two inches long. It does not show any curve, how
ever, although usually warty at the base. When horns appear wanting in the female, they 
may sometimes be found concealed among the hair of the head. 

The eye of this species is large and full ; there is no larmier either externally or in the skull. 

There is a prominent ciliation of bristles or eyelashes on the upper lid. 
The end of the muzzle is hairy, only parted along the median line by a narrow naked space of 

about two lines, extending from the edge of the upper lip to the anterior end of the nostrils, 
then bifurcating and extending along the entire upper edge of the nostrils. . The nostrils are 
much more horizontal than in the de.erJ and their anterior extremities more elevated above the 
edge of the lip, and much closer together, the septum measl}ring but little over a quarte..l.' of an 
inch. 

The hoofs are similarly shaped on both feet; the anterior rather largest. They are very 
narrow and acute, about three times as broad as long ; the lateral outlines nearly straight, the 

exterior even a little concave, yery different from the deer. Their postero-external border, 
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however) viewed from the side, is about as long as the superior. There is not the slightest 
indication on either foot of the short supplementary hoofs above the others, usually seen in the 
ruminants. 

Fig. 23. Antilocapra americana.-Male. End of muzzle, as seen from above and in front. (Taken 

from a well mounted head.) 

Fig. 24. The under surface of left front hoof. 

The ta:H is very short, almost rudimentary, measuring only a few inches. It is much 
flattened and densely covered with hairs, which have a distichous arrangement on the under 

surface. 
The ears are long, narrow, and acuminate; straight anteriorly. They are well covered with 

hairs on both surfaces. Their length, measured along the posterior outline, is about equal to 
the distance from the nose to the eye. " 

The prevailing color of the back and upper half of the sides is yellowish brown, with 
rather a hoary aspect. The entire under parts, with the exception of certain marks on the 
throat, are white ; this color extends up on the sides so as to occupy half the circumference, 
and be abruptly -defined as a slightly waving line. The color of the back extends down on the 
thighs and outside of the forelegs so as to form nearly a right angle with the white region. 
There is a broad square patch of white on the posterior part of the back, commencing a few 
inches anterior to the tail as a transverse line, then passing backwards with nearly parallel 
sides, involving the whole of the buttocks as seen from behind, and continuous with the white 
of the belly and inguinal region. There is sometimes a reddish central line dividing this patch 
on the back, and extending to the tail, which is itself occasionally colored like the back, some
times white. The size of the patch on the rump varies somewhat; sometimes beginning as 
much as six or seven inches anterior to the tail. 

There is a considerable variety of marking about the head and throat. Thus, the central 
half of the head is light yellowish brown above, pointed with dusky, and becoming paler on 
the sides. The sides of the head and the chin are white, this color commencing at the nasal 
septum and running, about an inch from the edge of the upper lip) backwards below the eye, 
and extending so far as to be separated from a white patch below the base of the ear only by a 
narrow isthmus of an inch. Aver,.- faint narrow reddish yellow line extends backwards from 

the angle of the mouth through this white patch, curving slightly upwards, and running into 
the tawny anterior to the eye. The lower part of the sides of the under jaw, for its posterior 
half, is like the back, but the colors of opposite sides are separated by an extension backwards 
of the white beneath the head. The neck all round may be described as of the color of the 
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back, except that there is a narrow crescentic patch of white on the throat, just back of the 
head, the branches extending high up on the sides; below this is a much narrower and longer 
patch of white, in the shape of an isosceles triangle, the base anterior. This is sometimes 
confluent posteriorly, with the continuous white of the lower throat and belly sometimes sepa
rated from it. On the back of the neck there is a low, compressed, narrow mane of dusky hairs, 
with a short indistinct light patch on either side back of the ears. The anterio-r half of the 
upper part and sides of the muzzle are of a uniform dark liver brown, in strong contrast with 
ths white of the lips; there is also a narrow transverse band of the same across the forehead 
just anterior to the horns. The orbits are dusky. There is a dusky- patch on the sides of the 
head just below the base of the ears, which is wanting in the female. The horns, hoofs, and 

I naked part of the nose are black. 
I am not aware whether the winter specimens of antelopes differ in color or texture of hair 

from the summer; the summer skins do not vary appreciably among themselves. The markings 
are fainter in the female, the dusky patch below the ear being generally entirely wanting. The 
concavity of the earsis whitish, the edges dusky, the back of the ear yellowish brown. 

The young of the species in general have the same markings as the adults ; the brown of 
a different shade, however. Even in fcetal specimens there are no traces of the light spots of 

young deer. 1 

The geographical distribution of the American antelope is pretty well indicated by the list of 
specimens given below. According to Dr. Richardson, it is found as far north as the north 
branch of the Saskatchewan, in latitude 53°. It is spread all over the plains between the 
Missouri river to the Rocky Mountains, and as far west as the Cascade range of California and 
Oregon. To the south, it reaches the Rio Grande at its mouth, and probably extends some 
distance into Mexico, at least throughout the State of Tamaulipas, according to Dr. Berlandier. 

1 The following notice is from Maximilir.n 's Travels : 

J.lntilope americana, Max. Reise, I, 1839, 403.-.Measurements.-Total length from snout to tip of tail, 4 feet, 10 inches and 8 

lines; tail, lifted up from the rump, 7 inches and 3 lines; head, 11 inches and 4 lines; height, anteriorly, from the outstretched hol 

to the withers, 2 feet, 6 inches and 10 lines; height, posteriorly, measured the same way, 3 feet and 1 inch; height of the horn, 

in a straight line, 8 inches and 8 lines. I have seen horns which measured 10 inches. The bucks are frequently without the 

end or the anterior furcate process of the horns, especially in the young, and in the females, where the horns have generally 

a length of only from one to two inches, and have the points bent back and a little inwards. The h.orn of a large buck has been 

considered as a kind of deer ( Cervus hamatus) and figured very accurately. 
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Yellowstone rivet.. ........... August, 1856 ... Lt. G. K. Warren, U.S. A .......... Skin ...... , .... Dr. Hayden." .... . 
..•.... . do., .............. ,· ..... July and Aug., ....... . do ................• ,,,, .•.... Entire skin, and .••. do ...•••••.... 

1856. skins of bead. 

Fort Union ........ , .. .. .. .. .. 1850 .......... .. 
........ do .................... 1850: ......... .. 
White Earth river ..•.•••.•.•. September, 1856 
Cannon Ball river........ .. .. October, 1856 

T. Culbertson .•• , .......... " 
........ do ................ , •• 
Lt. Warren, U.S. A ........ .. 
........ do .................. .. 

Hind feet ..... .. 
...... .... do ........ .. 
.. .... Skin ........... Dr. Hayden .... .. 
........ do ................ do .......... .. 

d' Grand river ........... , .. .. .. .. .. .. .. .. .. .. .. ...... do ................ ,. .. ..do ............... do .......... .. 
d' Upper Missouri ............... 1854 ............ Col. A. Vaughan ........ , .. .. ..do ................ do ........... . 
d' ....... do.. .. .. • .. • .. .. .. .. .. 18M.. • ................ do .................. .. ..do ............... do ........... . 
00 ........ do .................... 1854 .................... do ............. , .... .. ..do ................ do .......... .. 

Q 
Q 
d' 
d' 
d' 

d' 
d' 
d' 
d' 
Q 

........ <lo .................. , 1854 .................... do.................... Head .............. do .......... .. 

........ do .................... 1854 ................... do.................... ..do .... .' .... .. ..... do .......... .. 

........ do .................... 18.<4 .................... do ............................ do ................ do ........... : 

........ do .................... 1854 .................... do ............................ do ................ do ........... . 
W. fork Medicine Bow creek. August 25,1856 Lt. F. T. Bryan, U.S. A...... 304 Skin' .............. do ........... . 
Bridger's Pass.... .. .. .. .. .. .. August,~' 1856 ........ do.. .. .. .. .. .. .. .. .. .. 282 .. do.' . .. .. .. .. .. .. do ........... . 
Llano Estacado, Texas, ............ ~ ....... Capt. Pope, U.S. A.......... ..do............ .. ............. .. 

San Francisco mt•., N. M •••• 1853 ............ Capt. Whipple, U.S. A .•••••• { Dr. Kennerly .. . 
..do .. ""...... H. Miillbausen .. . 

Presidio del Norte, Texas ..................... Maj. W. H. Emory, U.S. A .. . Skull .......... J. H. Clark .... .. 
San Elizario • .. .. • .. • .. .. • .. • .. .. .. .. .. .. • .. . .. ...... do .................. .. ........ do ............... do .......... .. 
Fort M'Kavet, Texas ......................... Dr. Anderson, U.S. A ...... .. Skeleton ...... . 
Fort Chadbourne, Texas ...................... Dr. E. Swift, U.S. A ....... .. Skull ......... . 
Matamoras, Mexico ........................... Lt. Conch, U.S. A ......... .. ..do ............. Or. Berlandier .. .. 

• Measurements before skinning: To occiput, 13.50; to tail, 59.00; tail to end of bone, 6.50; of hairs, 7 .00. 
Do. do. 13,50 do, 52.00 do. 4,00 do. 6.00. 
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A P L 0 C E R U S, Ham. Smith . 

.Bplocerus, HAM. SMITH, Griffith's Cuvier, V, 1827, 354. 
Haplocerus, WAGNER, Suppl. Schreb. IV, 1844, 462 . 
.Mazama, RAFINESQUE, Am. Month. Mag. I, 1817, 44. (In part only.) 

J. E. GRAY, Pr. Zoo!. Soc. Lond. 1850, 136. 
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"Horns small, conical, nearly erect, slightly inclined, and recurved at .tip; ringed at the base. Nose, ovine, hairy. Muffle, 
none. Tear bag, none. Fur short; under fur woolly; outer very long, hairy, and dependent. False hoofs present. "-GRAY. 

The white goat of the Rocky Mountain~ is, in aU its essential features and affinities, a true 
antelope, having little in common with animals of the type of the domestic goat beyond what 
belongs to all ruminants of its family. The jet black and polished, slender, conical horns, are 
much like those of the chamois, which, in fact, connects the genus with the American 
antelope. The true characters of Capra I shall refer to in the next article. 

In the quotations at the head of the articleJ Mazama has precedence in point of date, but is 
utterly inadmissible as a genus of mammals. In the remarks on the genus A.ntilocapra, in the 
preceding article, the subject is discussed and explained mo~e fully. 

APLOCERUS MONTANUS. 

Mountain Goat. 

Ovis moiltana, 0RD, Guthrie's Geography (2d Am. Ed.) n, 1815, 292, 309.-In. J. A. N. Sc. I, I, 1817, 8.-IB. 
Journal de Physique, LXXXV, 1817, 333. 

Capra montana, HARLAN, F. Am. 1825, 253. 
GoDMAN, Am. N . H. II, 325. 
SuNDEVALL, Kong. SYensk. Veteils. Hand!. for 1844.-IB. Archiv Skand. Beit. II, 1850, 279. 

(From specimen in Leyden Museum.) 
.Aplocerus montanus, RICHARDSON, Zool. of Herald; Fossil ).\'fammals, II, 1852, '131; pl. xvi-xix. Osteology. 

(Rupicapra americana on the plate.) 
.Antilope (Rupicapra) americana, BLAINVILLE, "Nouv. Bull. Soc. Philom. 1816, 73, 80." 

DESMAREST, Mamm. II, 1822, 478. 
Capra americana, RICH. F. Bor. Am. I, 1829, 268; pl. xxii. 

OGILBY, Pr. Zoo!. Soc. IV, 1836, 137. 
BAIRD, Rep. U. S. Pat. Off. Agricultural for 1851, (1852,) 120 ; plate. (From Rich.) 
Atm. & BACH. N. Am. Quad. III, 1853, 128 ; pl. cxxviii. 

Mazama americana, GRAY, Knowsley Menagerie, (hoofed quadrupeds,) 1850, 19.~In. Pr. Zoo!. Soc. Lond. XVIII, 
1850, 136. 

Aplocerus americanus, TuRNER, Pr. Zoo!. Soc. Lond. XVIII, 1850, 174. 
Mazamasericea and dorsata, Raf. Am. Monthly Mag. I, 1817, 44 . 
.Antilope lanigera, HAM. SMITH, Linn. Trans. XIII, 1822, 38; pl. iv.-In. Griff. Cuv. IV, 1827, 286; plate. 

WAGNER, in Schreber Saugt. V, 1836, 1246. 
GIEBEL, Saugt. 1855, 303 . 

.Antilope (.Aplocerus) lani{;era, HAM. Sllim, Griff. Cuv. V, 1827, 354 . 

.Antilope (Haplocerus) lanigera, WAGNER, Suppl. Schreb. IV, 1844, 462.-IB. V, 1855, 460. 
Capra columbiana, "DESMOULINS, 1 Diet. Class. III, 580." 

FisCHER, Synopsis, 1829, 487. 
Rocky Mountain Sheep, JAMESON, "Werneriail Transactions, III, 1821, 306." 
Mountain Goat, Mountain Sheep, White Goat, 8{-c. Vuwo. 

SP. CR.-Entirely white. Horns, hoofs, and edge of nostrils black. Hair long and pendant. A beard-like tuft of hair 
on the chin. 

1 I have not been able to verify the date of this reference, which Fischer considers as prior to the other names quoted 
above. If anteri?r to 1815, Desmoulins' name will take precedence of that of Ord. 
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I regret very much not to have it in my power to furnish a satisfactory desei'iption of this 
species, but the only specimens at my command consist of fleeces, without head, legs, or tail. 
I cannot, therefore, speak with any certainty in reference to such details as the character of the 
nose, &c. This is said by Sundevall, who examined a specimen in the Leyden Museum, to be 
like that of Capra hircus, or the common goat, which is hairy, except between the nostrils. 
The same thing, however, is stated of the antelope, which really has a narrow naked strip to 
the nose, reaching to the edge of the lip. 

Judging from the fleeces before me, the size is considerably larger than that of the average 
of common sheep. The hair is entirely of a yellowish white color, and is composed of a coarse 
brittle material, with intermediate softer and silky hairs. The hair is very long, and hangs 
down all over the body, tail, and upper part of the legs, much as in the merino sheep. There 
is a long goat-like tuft of hairs on the chin. 

According to Richardson, " the long coarse hair is abundant on the shoulder, neck, back, a~d 
thighs. A considerable tuft of it attached to the chin forms a beard, and there is likewise 
much of it on the chest and lower part of the throat. Under the hair of the body there is a 
close coat of fine white wool. ~he hair on the face and legs is short, and without wool." 

The figures and description of the skull and other bones of this species by Dr; Richardson 
show very clearly that the affinities are much more with the antelopes than the goats or sheep. 
In fact, none of the more modern systematic writers place it in the genus Capra, or, indeed, in 
the Ovine group. The mere general resemblance externally to a goat is a matter of little 
consequence; indeed, its body is much more like that of a merino sheep. The soft silky under 
hairs are very different from those of a goat, as well as the jet black horns, which are without 
any ridges, and smooth and highly polished at the extremities. 

The mountain goat is found in the higher portions of the northern Rocky Mountain and 
Cascade ranges, at an altitude considerably greater than that of the Bighorn. It is most 
abundant in the elevated peaks and crests in Washington Territory, and is found as far north 
as 65° north latitude, according to Richardson. It occurs sparingly near Fort Benton. Owing 
to the almost inaccessible character of the localities it inhabits, it is very difficult to obtain 
good specimens, the robes brought by the Indians being always much mutilated. 

Catalogue 
number. 

Locality. 

List of specimens. 

Whence and how obtained. Original Nature of spe-
number. cimen. 

1948 Cascade mountains, near Upper Nisqually ___ Dr. George SuckleY-------------- 89 Robe ••.••.•••• 

1474 

1475 

1476 

Cascade mountains, north of Mt. Rainier--- Lieut. Nugen, U.S. A------------------- ~--dO.----· ____ ·_ 
___ ••••. do ••• ____ ----- •. do ••• ____ ----- _____ -.---- •• do •••• ________ ---- •••• _______ _ _ •• do _______ --~-

- •.•• _ ••• do ••••••••• _. __ .do ••••• __ • __ ••• _ •· •• _ • • •• _.do •••••••.• ----.~ •••• ·r------- --.do ••• --------
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OVIS, Linn. 

Ovis, LINNEus, "Systema Naturae, 1735." 

Horns curving so much backwards that the tip is brought forwards again. Tear bag generally present, sometimes very 

small. Nose convex; chin without a beard; nose entirely hairy, except between the nostrils; a secreting gland between 

the hoofs. 

The above diagnosis will serve to distinguish the ~heep proper from the goats. According to 
Sundevall and Keyser ling & Blasius the lachrymal sinus (tear bag of Gray) is small. r_r:he tail 
is very short,- except in the domestic species. Horns, trigonal, the greatest diameter of their 
cross section at the base transverse to the axis of the skull ; they bend round) so as to form 
part of a circle, or more than one being sometimes twisted spirally; the diameter of the curve, 
however, less than the lenp;th of the head. 

In Capra, on the other hand, the forehead is much arched. The lachrymal sinus and glands 
between the hoofs are wanting. The chin is bearded. The hoofs not less high on the inner 
side than on the outer. Horns present in both sexes. The horns are compressed, with a sharp 
edge before and behind, strongly angular, curving backwards, the greatest diameter of their 
cross section nearly parallel with the axis of the head; the horns do not nearly complete a 
circle, nor do the tips ever come forwards ; their curve forms part of a circle, whose diameter is 
much longer than the head. 

In both sheep and goats the horns are generally of a dull yellowish brown color, very different 
from the polished black of the antelopes. 

OVIS MONTANA, Cuv. 

Mountain Sheep ; Bighorn. 

Ovis ammon, MITCHILL, Medical Repos. X, 1807, 35. 

0RD~ in G.uthrie's Geog. (2d Am. Ed.) II, 1815, 292, 308. 

HARLAN, F. Amer. 1825, 164. (Desc. from specimen of Lewis and Clark.) 

GoDMAN, Am. N. H. II, 328. 

Ovis montana, CuviER, R. An. J, 1817,267. 

• 

1 0RD, Jour. de Physique, LXXXVII, 1818, 151. 

DEsMAREsT, Mamm. II, 1822, 487. 

RicHARDSON, F~ Bor. Am. I, 1829, 271; pl. xxiii.-Iu. Zoology of the Herald, Fossil Mammals, 

I, 1852,87; pl. i. (skeleton.) 
DouGHTY's Cab. N.H. I, 1830, 193; pl. xvii, (from specimen of Lewis and Clark.) 

WAGNER, Schreber's Siiugt. V, 1836, 1367; pl. cclxiv, D*. 

PRINCE MAx." Reise Nord-America, I, 1839, 549. 

BLYTH, Ann. N.H. Vlf, 1841, 197,259. 

GRAY, Knowsley Menagerie, 1850, 37. 

AuD. & BAcH. N. Am. Quad. II, 1851, 163 ; pl. lxxiii. 
BAIRD, Rep. U. S. Pttt. Off. Agricultural for 1851, (1852,) 123, fig. plate,-IB. Stansbury's Expcd 

Great Salt Lake, 1852, 312 . 

GIEBEL, Zool. Siiugt. 1855, 282. 

Capra montana, FisCHER, Synopsis, 1829, 488. 

85 L 
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.!legoceros (Otis) m?ntana, WAGNER,Suppl. Schreber Siiugt.IV, 1844, 505.-IB. V, 468. 

Ovis pygargus, HAM. SMITH, Griff. Cuv. IV, 1827, 318; plate~-IB. V, 1827, 359. 

Ovis califorrdanus, DouGLAss, Zoo!. Journal, IV, 1829, 332. + 
Ovis californiana, BLYTH, Pr. Zoo!. Soc Lond. VIJI, June, 1840, 65.-IB. Ann. Nat. Hist. VII, 1841, 199, 260. 

Ovis californica, WAGNER, Schreber's Siiugthiere, V, 1836, 1371. 

? ? ? Ovis nivicola, EsHSCHOLTz, Zoo!, Atlas, I, 1829, 1 ; tab i. 

BLYTH,. Ann. Nat. Hist. VII, 1841, 197. 

Ovis cervina, DESMARE.sT, Nouv. Diet. XXI, 1818, 553. 

Mountain Ram, McGILLIVRAY, N • Y. Med. Rep. VI, 1803, 237; plate. (Shot on side of R. Mts. between Mis

souri and Saskatchewan.) 

Belier de montagne, GEoFFR. Ann. du Mus. II, 1803, 360; pl. lx. (McGillivray's specimen.) 

Taye, a species of sheep, BARTON's Med. and Physical Journal, II, 1806, 106. (Refers to Bighorn, 1, 1805, 75.) 

SP. CH. Much larger than the domestic sheep. Horns, in the male very large, curving round, but not completing a full circle, 

and with but litt:e of a spiral twist, compared with other species. The tips of the horns not more than twenty inches apart. 

General color grayish brown, paler about the head ; a light patch under the lower jaw. Legs like the body, with a narrow 

line of white on their posterior edges. Buttocks, for some inches anterior to the tail, and belly white. Taillike the back. 

Female with smaller horns, more like those of the goat. 

In this species the muzzle is short but rather acute. The nostrils are m'uch as described in 
the antelope, except that in most specimens there is no appreciable strip of naked skin extend
ing from the septum to the edge of the upper lip. In one skin a narrow black line of naked 
skin is barely appreciable; in the others nothing of the kind is apparent. The nostrils 

Fig. 24. Ovis montana, Male. End of muzzle, as viewed from above, and in front. (Taken from the mounted specimen 
brought by Captain Stansbury.) 

Fig~ 25. Under surface of·left front hoof. 

are elongated, nearly horizontal, about a quarter of an inch apart anteriorly, and diverging 
behind. Their upper border is naked, the lower hairy. In a very young specimen there is a 
short growth of short hair over the entire border of the nostrils. 

The ears are moderately long ; shorter and much more rounded at the apex than in the 
antelope. 

In a young specimen there is an apparent indication of a larmier a.nterior to the orbit, 
although overgrown with hair. I notice nothing of the kind in the skull. 

The under surfaces of the hoofs are shaped much as in the antelopes; very long, narrow, 
triangular, acutely point.ed anteriorly, with the sides nearly straight, and convex behind; 
viewed laterally, their posterior outline is one and a half times the superior .• The anterior 
hoofs are the longest. Both feet are provided with the second pair of small hoofs, above the 
first. 
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The tail is very short, with the hairs only two or three inches long, in the female. It is 
covered with hair, rather depressed and somewhat pointed. 

The general color of this animal is a grayish brown, watered in some parts with darker, or 
perhaps ashy plumbeous brown would express the tint more nearly. The skins before me do 
not permit any very critical account of the variations in shade in different parts of the body, 
except that the tints abotit the head are a little paler, and of a dirty white about the muzzle and 
chin. According to Mr. Audubon there is a darker vertebral line along the back to the rump. 
The entire neck, and a little beyond the fore legs is as described, with a darker plumbeous 
tinge posteriorly, and a whitish patch between the rami of the lower jaw. The legs all round 
are of the ground color, ~narrow line on the posterior face only being white. The belly, 
inguinal region, and on a patch on the rump, beginning some six inches anterior to the tail, 
and extending backwards to the posterior outline of the buttocks, (which it intersects about as 
far below the tail as it commences anteriorly to it,) are white. The tail itself is colored like the 
back, connected with it by a narrow line of the same color. The hoofs are black; the horns 
yellowish brown, as in the common sheep. 

Fig. 26. Ovis Montana.-Male. Upper Missouri. Left horn from the ltlft side. 

Fig. 27. The same from the front. 

Fig. 28. Base of the horn. Scale: 4 inches to the inch. 
Fig. 29. Ovi! Montana.-Female, No. 2593. Bridger's fa~. Left horn from t.l).e l~ft side. Sh:e,, 

3. 42 inches to the inch. 
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The hair of this species is very coarse and spongy in the summer, coarser than in the deer, 
rather finer than that of the antelope, which it resembles in· crimping, sponginess, brittleness, 
and coarse thread-like appearance. In summer there appears to be no under coat, but in 
winter there is probably more or less of it, as in an autumn specimen there is a considerable 
amount of a r"ather :fine wool, of short staple, but probably never in sufficient amount to be of 
any value. 

According to Mr. Audubon, a large bighorn will weigh about 350 pounds, perhaps more. 
It is larger than a Virginia deer, much more so than the domestic sheep. 

The horns are of immense size, and provided with transverse ridges or constrictions. They 
arise above the eyes, the middle of their root being about opposite the posterior border of the 
orbit. The inner bases .of the horns are almost in contact, separated only by the space of half 
an inch. They rise for a short distance, then curve gently backwards, diverging throughout 
their course until they have described rather more than a semi-circle. Their section is rather 
triangular throughout, becoming much compressed towards the apex, which is twisted outward. 
Their curve is such that, with the base of the skull in a horizontal plane, the truncated tip 
comes back to about the vertical plane of the occiput, its upper edge about one and a half inches 
below the horizontal plane. In one old animal the horns are 19 inches apart at the tip; they 
measure 15! inches in circumference at the base, and 28 inches in length around the curve. 
They weigh 18! pounds with the perfectly clean skull~ lacking the end of the nose and the 
lower jaw. In the specimen brought by Captain Stansbury from the Rocky Mountains, how
ever, the horns are 18 inches in circumference at the base; the horn along the convexity 
measures 36! inches, and the tips are 18 inches apart. 

The section of these horns at the base is sub-triangular, the outer and upper sides of the 
triangle nearly straight, the inner convex. Thus there are two planes to the outline of the 
horn, and one curved surface. The exterior face of the horn is quite plane, the application of a 
straight edge showing it to be only slightly convex. In no one of many horns have I seen 
anything like the very decided valley (or notch in cross section) exhibited in Middendorff's 
figure of his supposed 0. 'rnontana, from the Sea of Okotsk. The upper :lace of the horn is 
likewise only gently convex, the two planes meeting at less than a right angle. The remaining 
face of the horn,. or that constituting the internal and posterior surface, is convex. Generally 
the transverse diameter of the horn at its base is as long, a little longer, or but littleshorter 
than the antero-posterior. 

In a bighorn from California, on the 35th parallel, fig. 30, the horns are less massive, measur
ing only thirteen inches in circumference at the base, and two feet along the external upper ridge, 
along the convexity of the curve. The plane character of the exterior and superior faces, is 
very decided; as is also their triangular section,. the base of the triangle (anterior) being less 
than the straight side. The horns are very much compressed towards the end, and terminate 
in a rounded tip. These tips are 19!- inches apart, and distant eleven inches in a straight line · 
from the anterior base of the horn; the ordinate of the arc, of which the straight line is the 
chord, measures 8! inches from the convexity of the horn. The orbits are appreciably larger. 

In the female the· horns are much smaller, and more like those of a male goat not fully 
grown. They are compressed laterally, the sides curved, and more flattened to the tip. They 
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rise gently from the head, and curve a little backward and outward. They measure six or 
seven inches along the curve. 

The divergence of the axes of the horns of the bighorn at the base is at an angle of about 
67 degrees. 

Fig. 30. Ovis montana, male, 1608. San Francisco Mountains, New Mexico. Left horn from 
left £ide. · 

Fig. 31. Left horn from in front. 

Fig. 32. Base of the horn. 

Size, 5 .. 61 inches to the inch. 

I have already referred to the figure, by Middendorff, of a supposed horn of 0. montana, 
fr4ilm the Sea of Okotsk. This differs appreciably from any I have seen, in being quadrilateral 
rather than triangular, thicker behind than before, and with a groove or furrow in the external 
plane. There is an abrupt bend upwards of the tip of the horn, which I have never observed 
in ·American specimens. In these, the exterior surface of the horn is only gently twisted, 
the ·basal half remaining in almost a true plane. The principal part of the twist is at about 
.the middle of the horn, or at the base of the terminal third; after which1 there is again 
very little twist to the end. 'l'o bring back the outer surface of the horn to one plane, would 
only require the point to describe an arc of about six inches. In the Upper Missouri horns, the 
curve of the upper outline of the horn, viewed perpendicular to its plane, forms an apparently 
nearly true segment of a circle, (about three-fourths). In the California horns, this curve is 
more cycloidal. 

I have never had an opportunity of examining the .Siberian argali, (Ovis argoli, . of Pallas,) 
supposed to be very similar to our species, and by some authors quoted as identical, nor have 
I found anywhere any satisfactory compa1·ison of the two. Judging, however, from the very 
minute description of the argali, in Pall.!l-s' Nat1zt·geschir::hte merktvurdiger TMere, Samml. 

xr, 17'79, p. 1, tab. i, ii, it would appear to be rather smaller than the big horn, weighing but 
310 pounds (to 350); the total length, 5 feet HI in:chea. 1Th'e g.rea.test apparent difference is in 
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the horns. These, in the argali, appear to be more. widely divergent at the base. The 
horns, too, in the old animal, after coming forwards after their curve backwards, have the ends 
curving gently upwards and then bent quite abruptly outwards, so that the distance between the 
tips of the .horns measured across the forehead is about 32 inches, (possibly 26 in a straight 
line). The length of the horn around t.he curve is about 47 inches. In the bighorn there is 
only a slight outward twist of the horn, the tips of which are not distant more than 18 inches, 
(or 20 in the California variety,) while, though the larger animal, the horn measures only 36! 
inches. These peculiarities will be readily appreciated in comparing the wood cuts given above 
with Pallas' figure. 

While considering the bigb,orn as distinct from the argali, I am far from considering it the 
same with the Kamtschatkan · Ovis nivicola of Eschscholtz, as asserted by most authors. It is 
with the argali that the latter is to be compared, both having the same peculiarity of an excessive 
twist outwards and upwards of the ends of the horns, which also curve over a greater number 

of degrees. Judging from the figure of Eschscholtz, the tips of the horns must be at least • three feet apart, instead of the 20 inches of our species. All these peculiarities are those of the 
argali; and without pretending. to decide whether the Kamtschatkan and Siberian species are 
the same, I will only state that they are so considered by Pallas, who gives the measurement, 
description, and figure of a young ram from Kamtschatka in the article quoted above. The 
same remarks will apply, in great measure, to the supposed horn of 0. montana, figured and 
described by Middendorf!', ~s referred to above. I am far from admitting that any of our North 
American mammals occur in eastern Asia, unless it be Spermophilus parryi, although some 
authors have attempted to prove an identity for the beaver, the brown bear, the sable, the large 

marmot, as well as the large sheep. 
Excluding Asia from the area occupied by the bighorn, as I think we have abundant reason 

to do, its range extends from the region of the Upper Missouri and Yellowstone to the Rocky 
Mountains, and the high grounds adjacent to them on the eastern slope, as far south as the Rio 
Grande. They are not found to any considerable distance east of the Black Hills, howe~r, 

although said to be abundant in the Mauvaises Terres. Westward, they extend as far as the 
Cascade and Coast ranges of .Washington, Oregon, and California, and follow the high lands 

of the mountains some distance into Mexico. 
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Collected by-

-----------------,1--·-~-....;.-,.--~.._..;._,-------------.. -l-----~~-
... ... ...... 3 Fort Union, Neb............... .. .. .. .. ...... General Land Office.... .... .. .. .... Mounted .. .. .. Dr. J. Ji;.vans ... , ... .. 

71 973 Q ....... ,,do ....................... . .................... do ............................. Head .................. do ........ .. 

55.······ Q 
1842 Q 

...... :.do .......... ......................... T. Culbertson .......................... .... do ........ .. 
Yellowstone .................. . Aug. IS, 1856 Lt. G. K. Warren, U.s. A........ .. .... Skin ........ .. Dr. F. V. Hayden ... 

2036 28il ~ 
1519 0 

.... .. .. do ............................ do .............. rlo.. • .. . .. .. .. .. .. • .. .. .. • .. .. .. .. .. do ........ .. 
Upper Missouri ..... , . ..... , .. . 1854 .. .... .. .. Col .. A. Vaug~an ........................... do ........ .. 

........ do .......... 

.... .. .. do ......... . 

1520 
1521 

3 
Q 

. .. .... do .. ...... .. ............ 1854 ........ ........ .. do . .................. .... . ...... Head . ....... .. ........ do ...... .. .. 

........ do ...................... 1854 .. .. .. .. ........ d.,,. .. ...... ., ....... . .. .. . .... ... .... do ... ........ ....... . do ........ .. 

1522 Q ..... , .. do......... . ........... . 1854.. . ... •• . ....... do ... . .............................. do .................. do ........ .. 

1523 Q ........ do .. : .. •· .......... . ... 1854 ............... . . do •• ~ ........ ; .................. .. .. do .......... · ...... .. do ... ..... .. 
. ................. Fo.rtLar.amte ..... . .......... .. .............. Capt. S.VanVliet,U.S.A ............. Skin .................. do ........ .. 

861 3 ........ do .......... .. ........................ Maj.J.H.Carleton,U.S.A ......... .. Skull. ............................ .. 

863 ...... ~· ....... do.. .. • .. .. • .. .. .. .. .. .. .. .. .. • • .. .. .. . ....... do ....... •.. .. .. .. .. .. .. .. • .. .. • Horns..... .. .. .. .................. . 
1~95' 2593 Q Medicine Bowcreek,Neb ...... Aug. 30,1856 Lt.F.T. Bryan,U.S.A .......... 313 Skin ......... W.S.Wood ....... . 

1894' 2592 Q Bridger'sPass ................. Aug. 19,1856 ........ do .. . ...................... 283 .... do ................ .. do ........ . 

1062 3 Xemez,N.M.,westofR. Grande .......... . .. Dr.Edwards,.U.t!.A .. ................. Horns ... .. . . ...... . ... . .. .... .. .. .. 
1608 3 San Francisco mountains, N. M. .... .. .. ...... Capt. Whipple, U.S. A........ • .. .. .. Skull.......... Dr. Kennerly and H. 

1609 3 ....... do .................. .. . . ...................... do .............................. Horns......... B.Mollbausen .. .. 

1. Measurement before skinning: to occiput, 15f inches; to tail, 66; tail vertebrm, 3; with bair, 4 inches. 

a Measurement before skinning: 15 inches to occiput; to root of tail, 64; tail to end of vert~brm, 5-of hairs, 6 inches. 
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OVIBOS, Blainville. 

Ovibos, BLAINVILLE, "Bull. Soc. Philom. 1816." 

AuD. & BACII. N. Am. Quad. III, 1853, 46. 

Hoofs broad, infiexed at the tips. Tail very short. · No naked muffle, except a small space between the nostrils, which 

is not furrowed. 

and pendent. 

Horns very broad and much approximated at the base, bending rapidly downwards. Hair very long 
. ~ 

The musk ox is one of the most interesting of American animals, and at th~ same time one 
of which, on account of its geographical distribution, is very little known. In the hairy mu:ffie, 
long, straight, pendent and soft hair, and shdrt tail, with other features, it bears a strong re
semblance to the sheep aud goats, and in a strictly natural arrangement will be placed quite 
near to them. But one living species is known, although several fossil ones are indicated by 
authors. 

OVIBOS MOSCHATUS. 

ltlusk Ox. 

Bos moschatWl; ZIM.IlERMANN, Geog. Geschichte, II, 1780, 86. 

GMELIN, Syst. Nat. I, 1788, 205. 

GODMAN, Am. N. H. III, 29. 

WAGNER, Schreber's Saugt. V, n, 1838, 1706; pl. cccii A, cccii B. 

Bos (Ovibos) moschatWJ, WAGNER, Suppl. Schreber, IV, 1844, 512.--IB. V, 1855, 471. 

Ovibos moschatus, "BLAINVILLE, Bull. Soc. Phil. 1816." 

DESMAREBT, Mamm. II, 1822, 492. 

HARLAN, F. Am. 1825, 265. 

RICHARDSON, F. B. Am. I, 1829, 275.-In. Zoology of Herald, Fossil Mammals, 1, 1852, 66; 

II, 119; pl. ii, v, xi, xii, (osteology.) 

0GILBY, Pr. Zool. Soc. Lond. IV, 1836, 137. 

AuD. & BACH. N. Am. Quad. III, 1853, 46 ; ·pl. cxi. 

BAIRD, Rep. U. S. Pat. Off. Agricultural for 1851, (1852,) 121 ; plate . . 

MWJk bison, FENNANT, Hist. Quad. 1781, No. 9.-IB. Arctic Zool. I, 1784, 8. 

SP. Ca.-" Adult male, size of a two year old cow. Horns united on the sumll;lit of the head, flat, broad, bent down 

against the cheeks, with the points turned up. Color brownish black."-Aud. 8r Bach. 

Without any specimen at hand of this species, I refer to the authors quoted above for a 
description of its habits and peculiarities. As already stated, some of its characters approach 
that of the Ovine group, especially the end of the snout, which is hairy, with only a small 
naked space between the nostrils. I have given a rude diagram of this feature, as hastily 
sketched from the mounted animal in the museum of the Philadelphia Academy of Natural 

Sciences. ' 
The musk ox is very rare in collections, the only one in the United States being that in the 

Philadelphia Academy, presented by Dr. Kane, who received it from the arctic seas. 
This animal, as a living speCies, is confined to the barren grounds of arctic America, beyond 

60°, extending north ward as far as land is found. It is said to occur fossil at Eschscholtz bay, 
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Fig. 33. Ovibos rMschalus. End of muzzle, from al>ove and in front. (The figure is a mere diagram.) 

on the northwest coast; and a fossil skull has recently been brought to light iu a railroad 

cutting in England. Some fossil remains of oxen, found in various pints of the United States, 
approximate in many respects to the musk ox, and have received from Dr. Leidy the generic 

name of Bootherium. 

86 L 
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B.O S, I,innreus. 

Bos, "LINNlEus, Syst. Nat. 1735." 
Bi3on, AuD. & BAOH. N. Am. Quad. II, 1851, 32. 

End of muzzle very broad, entirely naked. A wide interval between the nostrils. Hoof!! very broad. The two 
together, wider than long. Ears large, _oval. Horns arched, at the base directed outward. Tail rather long. 

The wild oxen constitute, in the main, a very natural group, although some forms are 
quite aberrant. The genus Bos, however, is easily distinguished by the above characters. 
There are several distinct groups in the genus, which may be Cftlled the oxen, the buffaloes, 
and the bisons, typified by the domestic. bull, the Asiatic buffalo, and the American buffalo, 
and very appreciably characterized by SundevalP and other authors. Much information 
respecting the osteological characters of the genus will be found in Sir John Richardson's 
Report on the Fossil Mammals ~f the Herald, and in Dr. Leidy's paper on the Fossil American 
Oxen, in Smithsonian Contributions to Knowledge. 

The American buffalo belongs to the sub-genus Bison or Bonasus of authors. 

BOS AMERICANUS, Gmelin. 

American Buffalo. 

fu americamts, GMELIN, Syst. Nat. I, 1788, 204. 
DESMAREST, Mammal. II, 1822, 496. 
HARLAN, F. Am. 1825, 268. 
GODMAN, Am. N. H. III, 4. 
RICHARDSON, F. Bor. Am. I, 1829, 279. 
DouGHTY, Cab. N . H. II, 1832, 169 ~pl. xiv. 
WAGN:ER, Schreber, Saugt. V, n, 1838, 1513; pl. ccxlvi, ecxlvi A. 
GIEBEL, Siiugt. 1855, 271. 

Bos (Bonll$!JS) americanus, WAGNIIR, Suppl. Schreb. IV, 1844, 516.-IB. V, 1855, 472. 
Bison americanus, SMITH, Griff. Cuv. V, 1827, 374. 

TuRNER, :Pr. Zool. Soc. Lond. xvm, 1850, 174. 
SuND-EVALL, Kong. Sv. Vet. Akad. Handl. for 1844.-IB. Acrhiv. Skand. Beit. n, 1850, 154. 
AuD. & BAcH. N. Am. Qm1d. II, 1851, 32; pl. lvi, !vii. 
BAIRD, Rep. U. S. Pat. Off. Agricultural for 1851, (1852,) 124, plate. 

Bison, PENNANT, Hist. Quad. 1781, No. 19.-IB. Arctic Zool. I, 1784, 1. 
Bison d' Amerique, ST. HILAIRE et Cuv. Hist. des Mammif. IV, 1819 ; plates of male and female. 

'' Taurus mexicanus, HERNANDEZ.'' 

For a satisfactory account of the external form of this, the largest of the American quadru
peds, I must refer to the 6xcellent description by Mr. Audubon in the Quadrupeds of North 
America. Dried and distorted skins give but a faint idea of the shape or even size of this 
monarch of the American prairies. The elevated hump between the shoulders, the broad full 
chest, the narrow loins, and the slender legs, can only be fully realized in the living animal, or 
from the descriptions of those who have had an opportunity of seeing it alive .. 

The naked muflle is somewhat as in the deer, extending from the broad sep-tum to the edge of 
the lip anteriorly, and widening below until the naked edge of the lip is about twice as wide as 
the space between the nostrils. The naked skin of the mu1He extends on the u:pper outline, 

'Kong. Sv. Vet. Ak. Hand. for 1844, 1846, and in Archiv Skand. Beit. II, 18:51:~, 1&1---154. 
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along the upper side of the nostrils, which are thus entirely naked, even within the cavity; the 
under side of the nostrils is, however, densely hairy. In the deer the naked skin does not 
extend so far along the nostril. 

Fig. 34. Bos americanus. End of muzzle from above and in front. 
Fig. 35. Under surface of left front hoof of the same. 

The line of hair on the end of the muzzle forms a gentle curve, convex anteriorly. There is 
no indication of a larmier. 

The hoofs are broad and short, their basal outline a broad ellipse, the sides much rounded; 
their posterior outline, as viewed from the side, is generally considerably longer than the 
superior. 

The tail is rather short ; in summer it is very slender. at the base, w_J.th very short hairs, and 
appearing almost naked ; at the tip, how(\ver, is a tuft of very long hairs, nearly or quite as 
long as the vertebral portion. 

The horns are very thick at the base, but short, and tapering rapidly to a sharp pointed tip ; 
their axes at :first are nearly in the plane of the forehead, they, however, almost immediately, 
slope slightly upwards until, at half their length, they bend abruptly upwards, at nearly a 
right angle ; the axis of the terminal pointed portion is curved a little backwards, rendering 
the anterior outline of the horn somewhat convex. 

In the old male the entire head is thickly covered with a dense growth of long shaggy hair, 
which constitutes on the lower surface of the chin a long pointed beard. These hairs, on the 
side of the neck behind the horns, measure as much as eighteen inches, those of the beard about 
mne. The shoulders and fore legs as far as the knees are also covered with similar shaggy 

hair. The anterior half of the back and sides is covered with a shaggy coat of woolly hair ; 
the hairs on the posterior portion abruptly much shorter; in summer specimens the hinder part 
of the body and the hind legs appear almost naked. 

The hoofs, muffie and horns of the. buffalo are entirely black. The hair, too, is generally of 
a sooty black, except the middle of the back, which is of a brownish color. 

In the skin of a young calf the color is throughout of a chestnut brown, with large patches 
of white on the belly. This is probably an unusual color, as it was considered" medicine" by 

the Indians. 
For further details as to size, weight, and other points connected with the American buf

falo, I must refer to the article of Audubon and Bachman. 
The buffalo of America is very closely related to the European bison, (Bos urus,) the Auerochs 

of the Germans, and the Bonassus of the ancients. I am unable to state satisfactorily in what 
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the differences consist ; in fact, some authors, at this late date, attempt to prove that the two 
species are mere varieties of each other. 1 

The American buffalo was formerly found throughout the entire eastern portion of the United 
States to the Atlantic ocean, and as far south as Florida. In the Hudson Bay country it did 
not pass east of the latitude of Red river; to the south it extended over the entire Mississippi 
valley, through Texas and into Mexico. 

At the present time its range is very different. The progress of civilization has crowded 
it off towards the west, until now it is never seen east of the Missouri, except in its northern 
portion. To the north, it is found in Minnesota and on Red river. The main range is, 
however, between the Upper Missouri and th·e Rocky Mountains, from Great Martin lake, lati
tude 64°) and the Saskatchewan, to northern Texas and New Mexico. In western Texas it 
is very seldom seen, nor do I know whether it is now found in 1\[exico at all. Of late years only, 
it has found its way through the Rocky Mountains to the upper plains of the Columbia. 

List of specimens. 

Locality. When collected. Whence and how obtained. Nature of specimen. 

,_; 0 "' .-"' z s bJ) ., ~ ....; v ~ :.a 'a bD 

"' ~ .>I ~ ., 
0 "' "C1 bD "'-""' .s "' 0 § "' "' 
,.. 

. ..., .... K 
"' c "' u Q w 

------
84 ............. ------ Fort Union ______________ - - -------- ---- Ed. T. DenigandA. Culbertson .. Head----------.--

2009 2843 8 .Yellowstone------------- August, 1856 Lieutenant G. K. Warren _______ Skin ____________ _ 

2007 2841 Q ______ do _____ ·----- - - ---- ------dO------ ----------dO------------------ •• dO-------····---

2008 2842 o8 - _____ do ______________________ -do __ ~ __ - ---.-- ----do.- -- - •••• - •• --. _. _ -_do_ •• _. ___ • ___ •• 

2010 2844 o8 _. ___ .do. _____ ~ _________ ______ .do. ___ ._ - ____ .-- -.do •• - __ ---._ •• _-____ Skin (four months.) 

2006 284.0 8 White Earth River-------- Sept. 8, 1856 _________ . do.---·-···-··--·--- Skin ____________ _ 

2011 2845 8 Fort Berthold ____________ July 8, 1856 __________ do __________________ Head------------

2012 2846 Q ----_.do ••• __ --- ______________ .do. _____ ---.- •• ~---do • • __ ------- ___ - - __ •• do ••.•. --,------· 

1829 0 Fort Pierre _. ________________________ • _ Mr Atkinson __ --- __ • __ ••••• _ _ Spotted skin _____ _ 

'Jager, Wiitemburgische naturwissenschaftliche Jahreshefte, III, 176-203. 



APPENDIX A. 

LIST OF AUTHORITIES REFERRED TO IN THE PRECEDING REPORT. 

In the present Appendix I have endeavor~d to furnish as complete an account as possible of 
the aiticles and works quoted in the preceding pages. They have nearly all been examined 
by myself, with reference to the present report ; and the few titles which have not fallen under 
my obsyrvation, but have been borrowed from other authors, will be found placed between 
quotation marks. Whenever these marks do not occur, either here or in the synonymy of the 
report itself, the references are to be understood as having been personally verified. 

All the works referred to without quotation: marks are to be found in the library of the 
Smithsonian Institution, unless some other depository be assigned, such as the library of the 
Philadelphia Academy of Natural Sciences, and a few others. In many cases, where the works 
previously consulted were not at hand when preparing this list, abstracts only, either of the 
volumes or of their contents, have been given, instead of the full title of each separate article, 
unless these were to be found in the Nomenclator Zoologicus and Bibliographia Zoologiae 
of Professor Agassiz, or in the Bibliotheca Historico-Naturalis of Engelmann. Of these 
important bibliographical aids 1 have made free use throughout, although I have copied the 
titles, as far as I could conveniently, from the works themselves. The titles given between 
quotation marks have, however, in nearly all cases, been taken from the volumes just mentioned. · 
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Academy Natural Sciences.-See PHILADELPHIA. 

AGAssiz.-On American Moose and Caribou.-See BosTON, Society of Natural History: Proceedingij. 

AoAss. Nom. Zool. --Nomenclator zoologicus, continens nomina systematica gencrum animalium tam viventium quam 

fossilium, etc. Autore L. AGASSIZ. 4to. Soloduri. Jent etGassmann. Fasciculus I, continens Mammalia, Echinode1mata et 

Acaleph!U!. 1842.-Fasciculus XII, contiuens indicem universalem. 1847. 

Annals & l\iag. N. H.-See LoNDON. 

Archiv Skand. Beit.-See GREIFSWALD. 

Archiv fiir Naturgeschichte.-See BERLIN, Archiv. 

AuDUBON & BACIIMAN.-New N. Am. quadrupeds.-See PHILADELPHIA, Academy of Natural Sciences: Journal and Pro 

ceedings. 

AuD. & BAcH. N. Am. Quad.-The viviparous quadrupeds of North America. By JOHN JA~ms AUDuBON, and the Rev. 

JoHN BACHMAN, D. D. 3 vols. 8vo. New York. Vol. I, 1846; vol. II, 1851; vol. III, pp. 1- 254, 1853; pp. 255-end, 1854. 

(The plates of this edition are in royal octavo, intercalated with the text; all the plates, with a few exceptions, were pre
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AYRES.-On Scalops californicus.-See SA.II FRANCISCO, Acad. Nat. Sc. 

BACHMAN.-New Hare. Observations on theN. Am. Hares. On the genus Sorex. Additional note on Lepus. New N. 

Am. quadrupeds. List of Townsend's quadrupeds. Additional remarks on Lepus. Additions to list of Townsend's quad

rupeds.-See PHILADELPHIA, Academy Nat. Sciences: Journal. 

BAomiAN on theN. Am. sqnirrels.-See LoNDON, Charlesworth's l\iag. : Zoological Society ;-NEw HAVEN, Am. Jour. of 

Science. 

BACHMAN.-On Scalrps.-See BosTON, Society of Nat. History: Proceedings and Journal. 

BACHliAN.~n generation of Opossum.-See PHILADELPHIA, Academy of Nat. Sciences. 

BACK's Expedition, King's Narrative of.-See KING. 

BAER & HELMERSEN.-Beitrage.-See Sr. PETERSBURG, Beitrage. 

BAIRD.-Ruminants of N. America.-See WAsHINGTON, U.S. Patent Office: Agricultural Report. 

BAIB.D.-Tamiaspallasii.-See WASHINGTON, Smithsonian Institution: 11th Report. 

BAIRD.-New mammals.-See PmLADA., Acad. Nat. Sciences: Proceedings. 

BAIRD.-Zool. Stansb. Exped.-See STANSBURY. 

BARRINGTON.-On N. Am. hare.-See LoNDON,, Royal Society. 

BARTON, B. S.-On .Dipus.-See PHILADA., Am. Phil. Soc. 

BARTON, B. S.-Wandering Mouse. White Bear. Taye, &c.-See PHILADA., l\ied. & Phys. Jour. 

BEAGLE.-The Zoology of H. l\i. S. Beagle, under the command of Capt. Fitzroy, during the years 1832-1836. Edited 

and superintended by Chas. DARWIN. London. 4to. 1840-1844. Mammalia by G. R. WATERHOUSE. Parts i, 4, 5, 10. 

(In Library of the Boston Society of Natural History.) 

BEECHEY'S Voyage.-See BLOSSOM. 
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BERLANDIER.-On Mexican wolves.-See PHILADA., Academy of Nat. Sciences: Proceedings. 
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WAGNER.-Berichte iiber die Siiugethiere, &c. (In the series of annual reports on the progress of natural 
science. These contain many important notices of American mammals, as in the vols. for 1836, 281 ; 1837, 356 ; 
1838, 45; 1842, 306; 1843, 32, 141; 1845, 148.) 

Wr.EGnANN.-Uber die Gattung Procyr:m, III, 1837. r. 356- 371. 
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tiones et icones. Mem. 1835. Also published as a separate article. 
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Reise im Norden von Europa, &c. A.bth. I, Siiugthiere, 1824." (Quoted from Nomenclator Zoologicus.) 

THOMPs.-Hist. Vt.-History of Vermont, natural, civil, and statistical. In three parts, with a new map of the State, 
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(The Atlas in folio has been published many years.) 
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Institution, &c. for the year 1856. 8vo. March, 1857. 
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1794. 

WIEGMANN's Archiv.-See BERLIN, Archiv. 
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YARRELL.-Anatomy of flying squirreL-See LoNDON, Zoological Soc.: Proc. Comm. Sc. 

ZniMERMANN.-Pennant's Arctische Zoologie.-Thiergeschichte der nordlichen Polarlander aus dem Englischen der Herr 

Thorn. Pennant, mit Anmerkungen und Zusatzen durch C. A .. W. Zimmermann. 2 vols. 4to. Leipzig. S. L. Crusius, 1787. 
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APPENDIX B. 

ALPHABETICAL LIST OF LOCALITIES REFERRED TO IN THE PRECEDING 
REPORT. 

The following list is intended to explain more fully than could conveniently be done in the 
body of the report, the geographical position and character of the various localities at or near 
which the specimens enumerated were collected. The notices are, however, to be considered as 
only approximately accurate, as they have been compiled very hastily, and without the opportunity 
of consulting any one on the subject. Very few latitudes and longitudes are given exactly, 
with the exception of a few belonging to the military posts, as the object has been; not to 
furnish an accurate table of geographical positions, but merely such an approximation thereto as 
might aid in giving a general idea of the distribution of the species of North American mammals. 

The principal works used in preparing the account of the localities given are as follows: 
RepQrts of Explorations and Surveys to ascertain the most Practicable and Economical Route 

for a Railroad from the Mississippi River to the Pacific Ocean. Made under the direction of 
the Secretary of War, in 1853-'54. Vol. I. 4to. Washington, 1855. 

Statistical Report of the Sickness and Mortality of the Army of the United States, from 
Records in the Surgeon General's Office. . Prepared under the direction of Brevet Brigadier 
General Thomas Lawson, Surgeon General U.S. A., by Dr. Richard H. Coolidge, U. S. A., 
Washington. 4to. 1856. 

Explorations ofthe Dacota Country, in the year 1855. By Lieut. G. K. Warren, U. S. A., 
Topographical Engineer of the Sioux Expedition. 8vo. Washington, 1856. 

Report of the Superintendent of the United States Coast Survey, for the year 1855. 4to. 
A New and Complete Gazetteer of the United States. Compiled by Messrs·. Baldwin and 

Thomas. 8vo. Philadelphia, Lippincott, Grambo & Co. 1854. 
Map of the United States and their Territories between the Mississippi and the Pacific Ocean, 

and of part of Mexico. Compiled iii the Bureau of the Corps of Topographical_ Engineers. 
' Washington, 1850. 

Map of the Territory of the United States from the Mississippi to the Pacific Ocean. Ordered 
by the Ron. Jefferson Davis, Secretary of War, to accompany the Reports of the Explorations 
for a Railroad Route, &c. Compiled from authorized explorations and otit.er reliable data, by 
Lieut. G. K. Warren, Topographical Engineer, in the office of Pacific Railroad Survey, War 
Department, under the direction of Brevet Major W. H. Emory, Topographical Engineers, in 
1854, and of Captain A. A. Humphreys, Topographical Engineers, in 1854-'7. (Not yet 
completed and published.) 

Map of Routes for a Pacific Railroad. Compiled to accompany the report of the Ron. Jefferson 
Davis, Secretary of War, in office of Pacific Railroad Survey. 1855. (Revised-January, 1857, 

by G. K. Warren, Lieut. Topographical Engineers.) 
A New Universal Atlas of the World, (Mitchell.) Folio. 1857. 
Britton & Reys' Map of the State of California. Compiled, &c., by George H. Goddard, C. E. 

San Francisco. 1857. 



ALrHABETIQAL LIST OF LOCALITIES. 

Latitude. Longitude. 

0 0 I 

ABBEVILLE, S. C.-In Abbeville district, near the southwestern border of South Carolina .... , , , , .. , , ..• , • , ... , •.• , .. , , , , , 

AmnoNnAc MouNTAiNs, N.Y.-A range of mountains in the northern part of New York and about 

50 miles west of Lake Champlain .............................. , ........................ , , , ... , .. , ... , ........ .. 

ALTON, ILL.-On the Mississippi river, about 20 miles north of St. Louis ..... ; , ....................................... , , 

ALvAnAno RIVER, MEx.-South of Vera Cruz, near the Pacific coast. About ...................... , 

AMERICAN RIVER, CAL.-Middle fork, separating Placer and ElDorado counties. Mouth about ...... . 

18 43 

38 52 

95 43 

121 08 

ANN AnBoR, MICH.-About 20 miles west of Detroit ....................................... , ............... ,, ........ . 

ANTELOPE HrLLs, ARK.-South side of Canadian river. About .......................... , ... , ... , •• 100 00 35 48 

ARIKAMTCHITCHI IsLAND.-An island in Behring's S~aits off the extreme northeastern corner of 

Asia a • ............................ I ••••••••••••••••• oil ••••••••••••• ~ ••••••••••••• " •••••••••• I •••••••••••••••••••• 

AsTORIA, 0. T.-At mouth of Columbia river, on south side. (Coast Survey report) ............... .. 46 11 

AuGusTA, GA.-On the northeastern border of the State ............................. , ....................... , ........ . 

AusTIN, TEx.-Capital of the State. About ................................................ , .... . 

BENT's FonT, AnK.-North side of Arkansas river. Near ........................................ . 

BrGHORN RrvEn, NEB.-A tributary of the Yellowstone, from the sjuth, running nearly north and 

south. Mouth about ...................................................................... . 

BrG Sroux RrvER.-Tributary of the Missouri from the east, running north and south. Sioux City is 

situated at its mouth, the altitude of which, according to Lieut. Wa~ren, is 1,250 feet; its 

latitude and longitude ..................... ~ .............................................. .. 

30 22 

38 00 

46 30 

4~ 32 

98 10 

103 00 

107 10 

96 26 

Buou CREEK ................................................................ : .. ........ '" ........................ . 

Buou HILL, NEB.-East of the Missouri. About ................................................. . 

BILL WrLLIAMs' FoRK, NEw MEx.-Tributary of the Colorado from the east. Mouth about ......... . 

BLACK HILLs, NEB.-An offshoot of the Rocky Mountains on their eastern side. Its northern 

extremity is between -200 and 300 miles west of tho Missouri river. The southern extremity is 

43 30 

34 20 

99 20 

114 00 

west of Fort Laramie .................... , ........................................... • .... • ................... • 

BLOOMINGTON, lLL.-Seat of MoLean county, near the centre of the State .................... • • .. • • • .• • • • .. • • • ...... • • • • 

BLOUNT CouNTY, TENN.-In the southeast portion of Tennessee bordering on North Carolina. • • .. • • • • • •. • • • .. • • • .••• • .. • • • 

BLUE MouNTAINS, 0. T.-About 200 miles east of and nearly parallel with the Coast Range, extending 

from about 460 north latitude towards the southeast ......................... • • ............. • .. • • • .. • • • .. • • • .. • .. • • 

BonEG.A., CAL.-On the coast of California, north of San Francisco. About .• : • • .• • .. • • • • • • • • .. • • • • • 

Bors DE Sroux, MIN. TER.-Near the head of Red river of the north. Mouth near. • • • .......... • • • • • 

BorsE RrvER, 0. T.-Tributary of Lewis' fork of the Columbia river, on the west side. Mouth near. • • 

38 30 

46 20 

44 00 

96 20 

116 30 

BoNE CAVE, CARLISLE.-On the south bank of the Conedoguinet creek, one mile north of Carlisle, the . • • .. • • • • • • • • .. • • • • • 

county town of Cumberland co.unty, Pennsylvania. In the limestone rock ..••••••. • •. • • • • •• • • • • • · • • • • •· • • • • • • .. • • • • • 

BosToN, MASs.-About ................................. ~ ........................... .' ....... .. 42 20 71 00 

89 L 
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Q I 0 t 

BRADFORD CouNTY, PA.-In the north-northeastern part of the State, bordering on the New York line. 

The Alleghany mountains run through it. ................................. ... .................... , .. .. . ......... . 

BRAzos SANTIAGo, TEx.-On the Gulf of Mexico, near Point Isabel, about 35 miles east of Browns-

ville ................................ .... .................................................................... .. 

BRAZOs RIVER, TEx.-In eastern portion of Texas. Mouth about 40 miles southwest of Galveston ....................... . 

BRIDGER's PAss, NEn.-Rocky Mountains, southwest of Fort Laramie. About .......... .......... . 

BROWNSVILLE, TEx.-On the north side of Rio Grande, about 35 miles from the Gulf of Mexico, 

directly opposite Matamoras. Near ........................................................ . 

BuRLINGTON, IowA.-On Mississippi river, Near .... , .............................. ,, ... , ....... . 

41 .30 

26 00 

41 00 

107 30 

97 40 

91 00 

BuRLINGTON, VT.-Northern part of Vermont, on east side of Lake Champlain ................... ,, ........... ,,, ... , ••• 

CAcHE LE PouDRE CREEK, NEn.-On Lieutenant Bryan's line of 1856. Locality not ascertained •••• , .................... . 

CADEREITA, NEw LEON, MEx.-A town of the province of New Leon, northern Mexico, a few miles 

east of Monterey, Mexico. About .................................... , ............ , ....... . 25 30 100 00 

CAIRO, ILL.-A town at the junction of the Ohio and Mississippi river~. About, ••• , ... ,, ......... , •• 37 00 89 00 

CALAVERAs Co., CAL.-A county a little north of the central portion of California, and east of San 

Franeisco ..•.•••...••...••••. • • • • ·· · • • • ·· • • • • • • • • • · • • • • • • • · • • ·· · · • • • • • • •• • • • • • • • • • • • • · • • • · • • • • • • · • • · • • • ·• • • • • • 

CALCASIEu, LA.-On the Gulf of Mexico, ,near the western border of Louisiana ......... ,, .. , ... , ....................... . 

CANNON BALL RIVER, NEn.-A tributary of the Upper Missouri river, on the west side. Mouth near 

CANOE CREEK, CAL.-A tributary of the Sacramento, on the east side of the Sierra Nevada range. 

Mouth about .............................................................................. . 

CAPE FLATTERY, W. T.-The extreme northwestern point of Washington Territory, on the Straits of 

De Fuca. About .•• , ............................................ , ........................ . 

46 30 100 00 

41 00 121 00 

48 30 124 40 

CAPON SPRiNGs, VA.-A· village in Hampshire county ••• , .... : .............. , ..................................... , •• , 

CARLISLE, PA.~County town of Cumberland county, .Pennsylvania. According to "Army Medical 

·Statistics," about ......................................................................... . 40 12 77 14 

CAsCADE MouNTAINs.-High range of mountains running through Oregon and Washington Territo-

ries, parallel with the coast, and about 150 miles distant .......................................................... . 

CASCADE RANG E.-Same as the last. .............................................. . ....................... , ......... . 

CHARCO EscoNDIDO, MEx.-A town of northeastern Mexico. Not far south of lat. 26 ................................... . 

CHARLEsToN, S. C.-Near .. . ..................................... ... •• .. •• ... • ·r ..... • • .. · · .. • • · 
CHEHALIS PRAIRIE, W. T.-Probably near the Chehalis river, emptyir1g into the ocean on the west 

coast of Washington Territory. Mouth about, ..................................... . ..... , •. 

CHEYENNE RIVER, NEB.-A tributary of the Upper Missouri river, west side. Mouth about .......... . 

33 00 

47 00 

45 00 

80 00 

124 00 

100 40 

CHEVA.TE SPRINGs, MEx.-In Chihuahua? ............................................................................ . 

CHICKWAss.-In Washington Territory? ........................ . 

CHIHUAHUA CITY, MEx.-Capital of the province of Chihuahua. About .•••.••••.•••••. : . .. ...... . ~ 30 106 00 

CHILE.-The particular region referred to is about Santiago .......... ......................... . ....................... . 

CtMARRON RIVER, ARK.-A tributary of the Arkansas river. The particular locality referred to is 

Sand creek, where it is cross~d by the Santa Fe road. About.................................. 37 30 101 20 
• 

CLARK~ Co. VA.-A county towards the northeastern part of Virginia ................... .. ......... . ....... .......... . . 

CLEVELAND, OHJo.-On Lake Erie. About ..................... . ................ ... ........... .. 41 30 81 30 
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0 , 0 , 

CoAHUILA, MEx.-A _province in the northeastern part of Mexico, south of the Rio Grande .................... , .••••••••• 

CoLORADO BoTTOM, CAL.-Along the Colorado river, near Fort Yuma ................................................. , 

CoLORADO DEsERT, CAL.-Near Colorado river? .......................................... , ....... , •••••••..••••••••• 

CoLORADO RIVER, CAL.-Emptying into the head of the Gulf of California ............................................. . 

CoLUMBIA RIVER, 0. T.~Emptying into the Pacific ocean at Astoria, (which see) ........................ -............. . 

CoLUMBus, GA.-Near the boundary line between Georgia and Alabama. Near ••••.••••••••.•••••. 

CoLuMnus, OHio.-Near the centre of the State. About •••.••••••• : ....................... , •••••• 

CooACHETOPE PASs.-In the Rocky mountaips, in the ridge dividing the waters of Grand river, (of the 

Colorado of California,) and of the upper Rio Grande, and near the head waters of the Arkansas. 

About ••••• •••••••••••••••••••••••••••••••••••••••••••••• ................................ . 

32 30 

40 00 

38 00 

85 00 

83 00 

107 00 

CooK CouNTY, lLL.-:-In the northeastern portion of Illinois, bordering on Lake Michigan and Indiana .................... . 

CoPPERMINEs, N. M.-A former station af the United States and Mexican Boundary Survey, subse- • 

quently called Fort Webster. Not indicated clearly whether on a tributary of the Gila or Mim-

bres. About ........... ·•• ... .. .. .. .. .. • .... .. • .. • • .. • • .. .. • • .. • ... .. .. .. .. .. .. .. .. .. .. • .. .. 33 00 

CouNCIL BLuFFS CITY, low A.-On the Missouri river, a little above the mouth of the Platte, and not 

far from Major Long's station of Engineer Cantonment. Near, ......... ~---.................. 41 00 

CRATER PAss, CAsCADE MouNTAINs, 0REGON.-Near • • • .. • • .. • • • • .. • • .• • • • • •• • • .. • • • • .. • • .. • • • • • 44 00 

CRossiNG oF PEcos RivER, TExAs.-At the mouth of Delaware creek, on the road from San Antonio 

to El Paso. About.. • • • • .. • • • • .. • • • • .. • • • • .. • . .. • • • • .. .. • .. • .. .. .. .. • • .. • .. • .. .. • • .. • • .. • • . 32 00 

DANE CouNTY, W1s.-In the southerp. central part of Wisconsin, including in its limits Madison, the 

108 00 

95 00 

121 30 

104 00 

capital of the St;~.te ......................................................... ~ ................................. . 

DE KALB CouNTY, hL.-In the northern part of Illinois .............................................................. . 

DELAWARE CREEK, TEx.-See Crossing of Pecos. 

DEs CHuTEs RIVER, 0REGON.-A tributary of the Columbia river from the south, east of the Cascade 

mountains. About .................................................................................. . 

DETROIT, MICH.-About ........................................................ • .......... • • • · 

DEviL's RivER, TEx.; ALSO SAN PEDRO.-Tributary of the Rio Grande, on the road from San Antonio 

to El Paso. Mouth about ...................... , ................. .' ......................... . 

DoNA A£iA, N.l\L-West of Organ mountains, on the Upper Rio Grande. About •• • ............... .. 

DuRANGo, MEx.-In the province of Durango, Mex. About ...................................... • 

EAGLE PAss, TEx.-On the Rio Grande, at Fort Duncan. About ...... · ......................... • • • 

42 20 

29 30 

32 10 

24 00 

28 50 

121 00 

83 00 

101 00 

106 40 

104 00 

100 30 

EAsTERN SHORE OF MARYLAND.-On the eastern side of Chesapeake bay ................................................ . 

ELIZABETHTOWN, N. Y.-In the northern part of the State, about eight miles west of Lake Champlain ................... .. 

ELK RIVER, NEB .............................................................. ................... ••••••••••••••••• • .•. 

EL PAso, TEx.-The town of El Paso is really in Mexico, very near the boundarj'Iine. The locality 

referred to is near to it on the opposite or American side of the Rio Grande. About ............. • • 31 50 106 30 

ENGELMANN's CREEK, NEn.-On Lt. Bryan's route, in 1856 ... ~ • ... _ ... • • .. • .. · • • .. • • .. • • .. •• .... •• • ..... ••••• • •• ... •••• 

EsPIA, SoNORA.-A station of the United States Mexican boundary survey. About .......... • .. • • • • • 31 20 lOS 00 

EssEx CouNTY, N. Y-On the western side of Lake Champlain ................... ••• ..... • ... • •••• ••••· • • • •· • ....... .. 

EuTAW, ALA.-Capitafof Greene county, west of Black Warrior river ............................................. , .. .. 
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FoRT BELKNAP," TEx.-On the Brazos, on the road from Preston to El Paso. Altitude, 1,600 feet! •••. 33 08 98 48 

BERTHOLD.-On the Missouri river, (trading post,) just below the mouth of the Little Missouri. 

About .. ........ . .... .................... .................. ........... • •••·· · ······· 47 30 102 00 

BLiss, TEx.-Directly opposite El Paso, (which see) .. .......................................................... . 

BoisE, 0. T.-On Snake river, just above mouth of Boise river, about half way between Wind 

river and Cascade mountains. About •••••••••••••••••••.•••••.•••••.•••••••••••.•• : •• . 

BROWN, TEx.-(Brownsville.) Altitude, 50 feet •••••••••••••••.•••••••.••• . ••••• • .•••• ••••. 

CHADBOURNE, TEx.-On a tributary of the Colorado river of T exas, north of Fort M'Kavett. 

Altitude, 2,120 feet .•••••••••••.••••••••••••••••• •••• ••••••••••••••••.••••••••. ••••••. 

CLARK, NEn.-Trading post on Missouri river, about 100 miles below mouth of Little Mis-

sO uri. About ..••••......••••.•.•••..•.•..•••••..•••• ..•.••.•••.•.•••••.•••••..••••. 

CoNRAD, N. M.~On the Rio Grande, 150 miles 'above El Paso. Altitude, 4,576 feet. •••.•••••• 

DALLEs, 0. T.-South side of the Columbia, between Des Chutes river and Cascade mountains •. 

DEs :\ioiNEs, IowA-South of the centre of Iowa . About . ................................. . 

FILLMORE, N. M.-Near Mesilla, on the Rio Grande, forty miles above El Paso. Altitude 3,937 
feet ........ ........................................................................ . 

I 

JoNEs, CAL.-On Klamath river, abeut half way between the Pacific ocean and the Cascades. 

Altitude, 2,570 feet. ............ . .................. ..................... .. ............ . 

KEARNEY, NEB.-On the Platle river. Altitude, 2,000 feet. (Lt. Warren) . . .. . . ............ . 

LARAMIE, NEB.-At the junction of Laramie river and the north fork of the P latte. Altitude, 

4,250 feet .......................................... .. ... , .............. .. .......... . 

LEAVENWORTH, KANSAs.--On the west side of the Missouri river, above the mouth of the Kansas 

river . ..............••...........•..••.....•.••.. , •.•..•.•..••••..•.•...•••.•.••••.. 

M'KA~IT, TExAs.-On the San Saba, a branch of the Colorado of Texas. Altitude, 2,060 feet • . 

MAsSACHUiETTs, N. M.-On head of Rio Grande, in San Luis valley. Altitude, 8,365 feet ••••. 

ORFORD, 0REGON.- On the Pacific coast ......................................... . ....... .. . 

PIERRE, NEB.-On the Missouri river, (Lt. Warren.) Altitude, 1,504 feet. .................. . 

READING, CAL.-On the Upper Sacramento, west of the Sierra Nevada. Altitude, 674 feet ..••• . 

RILEY, KANSAs.-Mouth of Republican river, west of Fort Leavenworth. About .•• , ........ . 

RIPLEY, MIN., now FoRT-GAINEs.-Near the head of the Mississippi river, a little south of west 

from the western end of Lake Superior .... , ..................... .. .................... . 

44 00 117 00 

25 53 97 26 

32 02 100 05 

47 10 101 00 

33 34 107 09 

45 36 120 55 

41 30 94 00 

32 13 106 15 

41 36 122 52 

40 38 99 06 

42 12 104 31 

39 21 94 44 

30 55 100 05 

37 32 105 23 

42 44 124 29 

44 20 100 24 

40 30 122 05 

39 00 97 00 

46 19 94 19 

SARPY, NEn.-An old trading post on the Yellowstone river ...... . .............................................. . 

SMITH, ARK.-On the Arkansas river ..................................................... . 

STANTON, N. M.-On the Bonito, east of the Sierra Blanco. About ......................... . 

STEILACOOM, W. T.-Near the hea9 of Puget's Sound, on the east side .•••••.•••••••••••••••. 

T EJON, CAL.-At the head of the Tulare valley, lying between the coast range and the Sierra 

Nevada of California. About. ••••••••••••••••••••• • ................................. . 

THORN, N . M.-On west side of Rio Grande. About ..................................... . 

UNION, NEB.-Trading post at the junction of the Yellow Stone and Missouri rivers. About. •. 

35 23 

33 30 

47 10 

35 00 

32 40 

48 00 

94 29 

105 00 

122 25 

119 00 

107 00 

104 00 

• 'l'he ll)~itudes and longitudes of thQ military posts are t aken chiefly from the " Medical Statistics of the United States Army~" . 
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FoRT VANCOUVER, W. T.-North side of Columbia river, opposite mouth of Willamette. About half-

way between the Cascade mountains and Pacific coast .. . ............................... . 

WALLAWALLA, W. T.-On the south side ofthe Columbia, west o_fthe Blue mountains. About. 

0 , 0 

45 40 

46 00 

122 30 

118 40 

WAYNE, INDIANA ........................................................................................... . 

WEBSTER.-See also Coppermines. Altitude 6,350 ............................ ............ . 

YuMA, CAL.-At mouth of Gila river. Altitude 355 feet .•••••••••••••.•••.••.•••.•••••••••. 

32 47 

32 32 

108 04 

114 36 

FoxBURG, PA.-Junction of Clarion river and Allegheny river ••• ,, ................................................... . 

FRONTERA, TExAs.-See El Paso .................................................................................. . 

GARLANDSVILLE, M1ss.-In Jasper county, towards the southeastern part of the State ••• • .......... -: .................... . 

GARRETTSVILLE, 0.-A village of Portage county, Ohio ................................................... ,, ........ . 

GILA RIVER, CAL.-A tributary of the Colorado river of California, running nearly east and west near 

.the parallel of 33. Its mouth is at Fort Yuma, which see ................................................ . ........ . 

GRAND IsLAND OF PLATTE.-A long island of the Platte river, at Fort Kearney, which see •••••••••••..•••••••••.••••••••• 

GRAND WHITE RIVER, near LITTLE SALT LAKE.-Near the Wasatch mountains, in the central por-

tions of Utah ............................................ • ................................................... .. 

GREAT BEAR LAKE.-[n the British possesions, about. ............................................. . 

GREAT BEND OF Mo.-A short distance above the mouth of the Little Missouri. Near ............. .. 

65 00 

48 00 102 00 

GREAL SALT LAKE.-ln Utah Territory ...... ,, .................................. . ..................... ............ . 

GREENHORN MouNTAINs, NEB.- Locality not ascertained ................................................. , ........... . 

GREENLAND.-The locality referred to is the Danish settlement on the western coast .................. , ................... . 

GRossE IsLE, MICHIGA.N.-An island in Detroit river, a few miles below Detroit .......................................... . 

GuADALUPE BoTTOM, TExAs.-Along the Guadalupe river, about 40 miles west of Indianola, on the 

· road to San Antonio .......................................................................................... . 

GuYAPuco, MEx.-In north eastern Mexico, not far south of the Rio Grande of Texas .................................... . 

HALIFAX, N. S.-In the middle southern part of Nova Scotia. About ............................. . 44 40 63 30 

HAYS CouNTY, TExAs.-In the central part of the State, about 60 miles northeast of San Antonio ........................ . 

HEART RivER, NEB.-A tributary of the M~souri from the west. Mouth about.~ .................... . 47 00 100 30 

HINGHAM, MAss.-A village on Massachusetts bay, about 18 miles southeast of Boston .......................... , ....... . 

HILLSBORo', 0H)o.-In Highland county, Ohio, about 60 miles east by north of Cincinnati ................................ . 

HoLMEs' HoLE, MASs.-In the northern part of the island of Martha's Vii•eyard, about 60 miles south-

east of Boston ..................................... ., ......................................................... . 

HuERFANO RIVER, KANSAS AND N. MEx.-A tributary of the Upper Arkansas, from the ·south. Its 

mouth about ................................................ • .. • • • • .. • • • • .. • • • • ... • • • .. • • · 

HUMBOLDT BAY, CAL ......................................................................... .. 

HuMBOLDT RIVER, UTAH.-A river on the Great Basin, without outlet, near the parallel of . ••••••••••. 

INDIANOLA, TExAs.-A town on Matagorda bay, Gulf of Mexico, now called more usually Powderhorn. 

About .................................................................................. .. 

38 00 

40 46 

41 00 

28 30 

104 20 

124 09 

96 30 

INDIAN RIVER, FLA.-On the eastern coast of Florida, a little below its middle portion • • • • • ........ • · • • • • • .. • • • • • • • • .. • • • 

JAcKsON CouNTY, N. C.-In the western part of North Carolina, bordering on Tennessee and South 

Carolina ••••••.•••••..•••. , •...•••.•••••••••••.•• ,, ••••..••• • •• • • • · •• • • •• • • • • • • •• • • •• • • • • · • • · • • •• • • · • • • •• • • • ·' 
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JACKSON, lLL.-A town about 140 miles W.N. W. of Chicago .................................... . ................... . 

JAcKsONVILLE, FLA.-On the St. John'~ river, and near the northeastern corner of Florida ••• ; ........................... . 

JANos, SoNORA.-About; ....................................................... , ..... , ........ . 31 00 108 00 

JoRNADA DEL MuERTO, N . M.-A strip of desert to the east of the Rio Grande, and north ofEl Paso ................. ,, •• 

JuDITH RIVER, NEB.-A tributary of the Upper Missouri from the south, east of Fort Benton. Mouth 

about ................................................................................... .. 47 40 109 30 

KEMPER CouNTY, 1\:hss.-In the eastern part of Mississippi, bordering on Alabama .................................... .. 

KING's RIVER, CAL.-A small stream near the north border of Tu1are county, emptying into the 

Tulare Lake. Mouth about ............................... , ............................... . 36 10 119 50 

KLAMATH LAKEs.-Two lakes forming the head of Klamath river; the lower on the line of Oregon 

and California; the upper in Oregon, just east of the Cascade mountains ........... , ............................... _. 

LABRADOR ....................................................................................................... . 

LAKE SuPERIOR., ......... , ..................................................................... · ............. , .•••• 

LANSING, MICH.-Neat the middle of the State, W. N. W. of Detroit ••••• , ........ , ............ , .................. ,.,. 

LA PRAIRIE, CANADA.-A village of Canada, just opposite Montreal. ................... , ............. , , ......... , , • ,, , , • 

LARAMIE RivER, NEB.-Tributary of the north fork of the Platte, from the south; its mouth at Fort 

Laramie, which see .••... .' •.•...•..••••.•..•••.•••.• -•..•....••••.••...... , •••••...•...••.....••••.....••••.••.• 

LExiNGToN,. Mo.-A town on the Missouri river, near the western border of the State.,, ............... , .............. ,,. 

LIBERTY CouNTY, GA.-ln the southeastern part of Georgia, bordering on the ocean,, ......................... , , ..... , , 

LIMPID MouNTAINs, TExAs.-In the western part of Texas? Near .. ,., .... , .. ,, .... ,, ............ . 

LITTLE BLuE RIVER, KANsAs.-A tributary of Kansas river from the north, between Forts Leaven-

worth and Riley. Mouth about ...................................... ,, .. , ............ , .... . 

LITTLE MissonRI RivER.-Tributary of the Upper Missouri, from the southwest. Mouth about •••••• 

31 00 

39 10 

47 30 

104 00 

96 30 

102 00 

LL~NO EsT ACADo, 'I'ExAs.-High plateau of western Texas; sometimes called Staked Plains .•. ·-----· .. , .... , .... , ....... 

LoNG LAKE, NEB.-Locality not ascertained; probably on or near the Upper Missouri, below Fort 

Union ....................................................................................................... . 

Los ANGELEs, CAL.-About forty miles fro~ the coast, on the road from San Pedro to Fort Tejon. 

About ...................... · ............................................................. . 

Los NoGALEs, SoNORA. About ............ ""''"''''"''"''"'''"''""'''''"''"'"'''''~ 

34 00 

31 20 

118 00 

111 00 

LosT RIVER, CAL.-ln northern California, connected with Rhett lake, which see .••• , •• , •• ,,, .... ,, .••••••• , •..•• ,, .. , •• 

MADRID, N. Y.-ln St. Lawrence county, northern New York, a little south of the St. Lawrence 

river ....•..••..............•............••• 40 •• ••••••••••••••••••••••••••••••••••••• • ••••••••••••••••••••••••• 

MATAMORAS, MExico.-On the south bank of the Rio Grande, opposite Brownsville, and about 35 

miles west of the Gulf of Mexico. About ............... , ............ , ........ , ............. . 25 50 97 20 

MAUVAISES TERRES, NEB.-An extensive tertiary deposit between the Upper Missouri and the Platte ..................... . 

MEADVILLE, PA.-Near the northwestern corner of Pennsylvania, not far from Lake Erie ..• , ......................... , ••• 

MEDIC:INE Bow BuTTE .-Hills near the head of Medicine Bow Creek? ............................... ,,, ............. , •• 

MEDICINE Bow CREEK.-Tributary of the north fork of the Platte, near its head, and west of the Black 

Hills. Mouth some 150 miles east of the South Pass, and about •• , ........ , ............ , ..... ,, 42 20 107 00 

ME~ILLA. VALLEY, TExAs.-.:In western Texas, on the western side of the Rio Grande, below Dona 

Aih, in the Gadsden Purchase ................. , ....... · .... ,, .. , ... ,, .. , •.•• , ... ,,, ...... , ..... ,, .. ,, .......... . 
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Alphabetical list of localities-Continued. 

Latitude. Longitude. 

MExico, CITY.-Capital of Mexico. About ............................ ,, ••• ,. •J, ... , ........ ,,,. 
0 , 

19 30 
0 , 

99 00 

MIDDLEBORo', MASs.-On the Fall River railroad, about 40 miles south of .Boston ..................... , ...... , .•••• , .. , •• 

MIER, TExAs.-On the lower Rio Grande. About ................... ,•, ... , .. , ..... ;, ......... , • , . 

MILK RIVER, NEB .. - Tributary of the Upper Missouri, running nearly parallel with it on the north. 

Its mouth about .................................. , .............. , ....... , ................. . 

MILWAUKIE, Wis.-On the eastern side of Wisconsin, on Lake Michigan. About .. , ............... . 

MINIWAKAN LAKE, MIN.-In northwest Minnesota. Near ...................................... , •. 

MoHAVE DEsERT.-Near Mohave river, east of Fort Tejon and the Sierra Nevada . . About .......... . 

MoNTEREY, CAL.-On the coast of California, south of San Francisco, (M.S. U.S. A.,) ....... ~······ 

MoNTEREY, MEx.-In the .northeastern part of Mexico. About .......... , •.•.•••••••.••• , •.••••••. 

26 30 

48 00 

43 00 

48 00 

35 00 

36 36 

25 40 

99 30 

106 00 

88 00 

99 00 

117 00 

121 52 

100 30 

MoNTICELLO, Miss-A village on Pearl river, about 85 miles south of Jackson .............. ,, ... ,., .• , ........ ,, ... ,, ••• 

MoNTREAL, CANADA.-On the St. Lawrence river. About. .••• •· ................................ . 45 30 . 73 30 

MouNT JoY, PA.-A village of Lancaster county, not far from the Susquehanna river ................... ,; •• , ........... . 

MusKEGET, MAss.-An island about five (?) miles long, half way between Martha's Vineyard and 

Nantucket. Not far from ................................................................. . 41 30 70 30 

NAcHESS PAss, W. T.-In the Cascade mountains, north of the Columbia. About,, ...... , ........ . 47 00 

NAPA VALLEY, CAL.-In Napa county, situated about 30 miles northwest of San Francisco, and east 

of Sonoma county ..................... • ...................................................................... . 

NAsAs, Rio l CoAHUILA.)-A stream in the northeast portion of Mexico; tributary of the San Juan? ...................... , 

NEw DuNGENEss; W. T.-A port on the Straits of De Fuca, a short distance east of Cape Flattery ...................... . 

NEWFOUNDLAND IsLAND.-The principal point referred to here is thi town of St. John's, almost the 

extreme eastern point of North America. About ............................................ . 47 30 52 50 

NEw HARMONY, lND.-Onthe Wabash river ................................................. ~ ••.• , ................. . 

NEw ORLEANS, LA.-About ................................................................... . 

NEw YoRK CITY.-About .................................................................... .. 

30 00 

40 40 

90 00 

74 00 

NicHoLs, N. Y.-ln Tioga county ........................................................................ , .......... . 

NoRTH PLATTE RIVER, NEB., OR NoRTH FoRK OF PLATTE.-The principal branch'of the Platte river ..................... . 

NovA ScoTIA ............. ; ....................................................................................... . 

OAxAcA, MEx.-A province and town of, in the south of Mexico. About .......................... . 17 00 97 00 

OGDENSBURG, N. Y.-On the St. Lawrence river, in northern New York ....................... ,; .................... : •• 

OKANAGAN, W . T.-A British trading post, at the mouth of the river of tho same name. About •••••• 

OLYMPIA, W. T.-At the head ofPuget's Sound. About. ........................................ . 

48 00 

47 00 

120 00 

.122 40 

ONEIDA couNTY, N. Y.-The locality referred to is the town of Waterville . . .............................. • •• • • • • .. • • • • • 

0RANGEBURGH,. S.C.-A village and district in the southwest central part of South Carolina ...................... • ... •. • • 
• 

OREGON TERRIT@RY ..................................................................... " ....................... .. 

ORGAN J.\iouNTAINs, N. M.-A range of mountains extending north of El Paso and east of the Rio 

Granue ...................................................................................................... . 

OxFORD, M1ss.-In Lafayette county, about 18 miles north of Jackson ............................ • • .• • .. • • • • • • • • .. • • • • • 

PARRAs, MEx.,-On the border line of th~ provinces of Durango and Coahuila. About ............... • 25 30 102 30 
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..Alphabetical list of localities-Continued. 

Latitude. Longitude. 

0 0 

PA&s CaEEK, NEB.-Crossed by Lieut. Bryan's route of 1856. Precise locality not ascertained ........................... . 

P~cos RivER, TEx.-The principal tributary of the Rio Grande. Crossed on the road from San 

Antonio to El Paso, at Delawa.re cr.eek, which see: ............................................................... . 

PEMBINA, MIN.-A town on Red River of the North, on the borders of Minnesota. About ........... . 

PESQUIERIA GRANDE, MEx.-In New Leon, on the San Juan river. About ......................... . 

PETALUMA, CAL.-In Sonoma county, at the head of Petaluma creek, about 35 miles.uorth of San 

Francisco. About ........................................................................ . 

49 00 

26 00 

38 20 

97 00 

101 00 

122 40 

PIT RnER, CAL.-Head of upper Sacramento river, near the northeastern corner of the State ........................... . 

PLATTE RIVER, NEB ....................................................................... ;' ....................... . 

PJ.VM SPRINGs, low A.-In Delaware county, near the middle of the eastern border of the State ........................... . 

PoLE CREEK, NEB.-Sometimes called Lodge Pole creek. A tributary of the south fork of the Platte. 

Along the line of about .................................................................... . 41 00 ........ .. 

PoRT CLINTON, Omo.-On Lake Erie, at the mouth of Portage river .... .............. . ......... .. . . ................... . 

Po aT TowNSEND, W. T.-On the Straits of l)e Fuca. About ........... , ......................... . 48 00 ......... . 

PosA.CREEK, CAL.-In Southern California, on Lieut. Williamson's line of 1853. · Precise locality 

not ascertained ............................................................................................... . 

PRAIRIE MER RouGE, LA.-In Morehouse parish, in the northeastern part of Louisiana, east of the 

Washita river ............................................................................................... : . . 

PRESIDio, CAL.-Not far from San Francisco? .... ; .................................................................. . 

PRESIDIO DEL NoRTE, MEx.-On the south side of the middle Rio Grande, efTexas. About ........ . 29 30 104 30 

PRINCE GEoRGE's, Mn.-That portion of Maryland o{l the northeastern border of the District of Co-

lumbia ....................................... ;.: ........ . ............... , ...... , ... , ............ , ••.• , ...... . 

P'RINcETON, MINN.-ln Benton county, a county on the east side of the Mississippi river, near the line 

of 46 deg ............................................................. .... ...................... ·---- ......... . 

PuG Ell' 's SouND, W. T.-In the northwestern part of Washington Territory, connectetl with the Pacific 

by the Straits of Juan de Fuca ................................................................................ . 

QuASQUETON, low A.-In Buchanan county, towards the middle of tl~e eastern border, about 55 miles 

northwest of Iowa City ........................................................................................ . 

QpE'BEc, CANADA,-Near ............. . ........................................................ . 

RACINE, Wis.-On the western shore of Lake Michigan, a little south of Milwaukie. Near ......... . 

RALEIGH, N. C.-Near the centre of the State. About ................................ . .......... . 

47 00 

43 00 

35 58 

71 00 

88 00 

79 50 

RA~NOR EEAcH, L . I.-On the south side of Long Island, a shoat distance east of Brooklyn .............. .' ........... ·----

~ED FoRk OF ARKAN'SAs .-Tributary of the Arkansas from the west, near the parallel of 36 deg .......................... . 

RED RivER, ARK.-Tributary of the Mississippi from the west ..... ~ ................................................... . 

REDWOOI'ls, CAL.-Not far from Petaluma, which see .............. . .................................................. .. 

REE FoRK, N EB.-'-Sometimes called Arickaree Forlr. Tributary of the Republican Fork of the Kan- • 
sas from the south. About. ............................................................ , .. . 40 00 102 00 

REPUBLICAN FoRK OF THE KANSAs.-Sometimes called Pawnee river. Tributary of the Kansas from 

the north. Mouth at Fort Riley, which see ............................................................ , ......... . 

RHETT LAKE, CAL.-Near the northern line of California, east of the Cascade range. Connected with 

Lo.st river. About ......................................................................... . 42 00 121 00 



.. ALPHABETICAL LIST OF LOCALITIES • 713 

.Alphabetical list of localitiea-Continued. 

Latitude. Longitude. 

0 I 0 I 

RicEBORo', GA.-In Liberty county, Georgia, which see •• , ............ , ... , ... , , .. , , .... , , .. , ..... , , ............. , , •• 

RINGGOLD BARRACKs, TEx.-On the lower Rio Grande, about 130 miles west ~f the Gulf. Geographi-

cal position from Med. Stat. U.S. A ....................................................... .. 26 22 98 47 

RIO GRANDE, TEx.-River separating Texas from Mexico • , , .. , , , .. , ......... , .... , , .... , ........... , ... , , •• , •• , ... , •• 

RIO NAsAs, CoAHUILA.-See Nasas ............................ , ... , .. , , .. , , .. , ... , ....... , , ...... , , ...... , ....... , , • 

RocK CREEK, NEB.-Tributary of the Republican Fork of the Kansas, west of the Ree Fork. Crossed 

by Lt . .Bryan's route of 1856. Near ........................................ ,,, ............. . 40 10 102 10 

RocK CREEK, Wts ..•••••. ••..••• •••-•••• ................. ••••••••• •••••••••••·•••••• ..•..•..•...••. •••••••••• .•.•.•.••• 

RowLEYSBURG, VA.-Preston coudty, Va. On the Cheat river, west of the summit level of the Balti-

more and Ohio Railroad; ............ , .... , ................. , ....................... ,, ........ ,., .............. , 

SAG HARBOR, L. I.-Near the eastern end of Long Island.,,, .......................... , ...... , •••• , ................. . 

ST. JOHN'S RIVER, FLA.-ln the northeastern part of the State ................... ~ ... : ................................ . 

ST. LAWRENCE CouNTY, N. Y.-ln the northern part of the State, bordering on the St. Lawrence river ................... .. 

ST. LoUis, Mo.-About ......... : ................... , ..... , ............. , ..... , ... ,,, ......... . 38 40 90 20 

ST. MARY's MisSION, RocKY MTs.-A Catholic missionary station among the Flatheads in Washington 

Territory, west of Rocky Mountains, on the St. Mary's Fork of the Bitterroot. Noar .......... .. 46 30 112 00 

ST. SIMoN's IsLAND, GA,-On the coast of Georgia, below Savannah ................. , .............. ,.,, ... ,.,,, ....... . 

SALEM, N. J.-Western part of the State; on the lower part of Delaware river ••• , ... , .... , ... , .. ,,,,.,, .... ,,, ...... ,,, 

SALTILLO, MEx.-In Coahuila, west of Monterey, Mex. About ....... ,, ...... ,, .. ,, ... , .... ,, .. , •• 

SALT LAKE, UTAH.-About ............................. , ....... , ............................... . 

SAN ANTONIO, TEx.-On the San Antonio river. Altitude 600 feet. (M.S. U.S. A.) .............. . 

25 20 

41 00 

29 25 

101 20 

113 00 

98 25 

SAND CREEK OF CIMARRON.-See Cimarron., .... ,, .................................................................. . 
• • • 

SAN DIEGO, CAL.-Near the southwestern point of California. Altitude 150 feet. (Geographical 

position from theM. S. U.S. A.) ....... , ....... ,............................................ 32 42 117 14 

SAN EuzARI0 1 TEx.-On the Rio Grande, just below El Paso, ...... , ....................................... , ....... , •• 

SAN FRAN-cisco, CAL.-Coast of California. (M.S.) ....... ,, ... , ................................ . 

SAN FRANCisco MouNTAINs, N. M.-On the routes of Captains Sitgreaves and Whipple. About ••••• , 

37 48 

35 00 

122 26 

Ill 30 

SANGRE DEL CRISTO PAss.-Pass in the Rocky mountains, near Fort Massachusetts, which see ........................... . 

SAN JosE, CAL.-In Santa Clara county, near the town of Santa Clara ............................ • .................... . 

SAN LUis SPRINGs, SoN. About ............................................................... . 31 20 109 00 

SAN MIGUEL, CAL.-The westernmost of a series of islands o1f the coast of California, on the 34th 

pa~allel, and about 30 miles south of the main land. The island about ten miles long .............................. ••• 

SAN PABLO BAY, CAL.-North of the bay and city of San Francisco ................ • .. • •• • ...................... • • .. • • • 

SAN PEDRO RIVER, TEx.-See Devil's river, Texas ............................ • ... • • • ... • • • ..... • ........ • • • ...... • • • • 

SANTA CATERINA, MEx.-A few miles west of Monterey in northern Mexico ...... • • .. • • .. • • ... • .. • • • •• • • •• • • • • • • .. • • • • • 

SANTA CLARA, CAL.-In Santa Clara, county, California, near the head of St1.n Francisco bay, about 

40 miles southeast of San Francisco. About , ......... , .............. • .... • ....... • • ........ • 37 20 122 00 

SANTA CRuz, SoNORA.-In Sonora, south-southwest of Tucson. About ...... ,, .......... •• .. • • .. • • • 31 00 IIO 20 

SANTA IsABEL, CAL.-In southern California, on San Diego river, about 35 miles northeast of San 

Diego ........................................................................................................ . 

90 L 
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0 0 
SANTA RosALIA, MEx.-Northeastern Mexico, west of Matamoras. Precise locality not ascertained .•..•••• '· ••.•••••••••• 

SARANAc LAKES, N. Y .-In the northern part of the State, among the Adirondac mountains ................. , ......... , •• 

SAVANNAH, GA.-Near the coast. About •••.••• ,, ... , ......... , ... , ..................... ,,, .. , •• 32 00 81 00 

SA WATCH PAss, RocKY MTS.-Probably at the entrance of Sawatch valley, and near the Coochetopa 

Pass ..................................... • •.•••••.•...•••••••••••.•........•....•...•...••..•••••.....• • ..••••• 

SELMA, ALA.-Near the centre of the State ................................................ , ..... . .................. . 

SEMIPALATINSK, SinE RIA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ..................... 

SHOALWAT],!R BAY, W. T.-A shallow bay on the Pacific coast, just north of the mouth oft~e Columbia 

river. About ........................................................................... .. 

Sioux CITY, low A.-On the eastern side of the Missouri, near the mouth of Big ·sioux 

river (Lt. W) ............................................................. ~ .............. . 

SNAKE RIVER, 0. T.-Head of Lewis' fork of the Columbia. Mouth about ........................ . 

SNoQuALME PAss, CAsCADE MTs.-At the head ofthe Yakima river, probably now called Yakima Pass. 

About ................................................................................... . 

SociETY HILL, S. C.-In Darlington district, in the northeast portion of the State. Near the Great 

Pedee river. About ...................................................................... . 

SouTH PAss OF RocKY MouNTAINs.-About ...................... , ............................... , 

46 30 

42 32 

43 30 

47 20 

34 30 

42 30 

124 00 

96 26 

117 00 

121 20 

80 00 

109 00 

SPOKANE PLAIN, W. T.-Near the Spokane river ................................................................... :. 

SPOTTSYLVANIA CouNTY, VA.-Near the middle of the eastern part of the State. Its centre about •••••• 

STEILACOOM, W. T.-On Puget's Sound, near the head ........ ; •• , .............................. . 

STEUBEN, ME.-In Washington county, in the eastern part of the State. About ................... . 

38 15 

47 00 

44 25 

77 30 

122 30 

67 50 

STOCKTON, CAL.-In San Joaquin county, about 65 miles nearly east of San Francisco ........................... , ...... . 

• TAMAQUA, PA.-In Schuylkill county, near the foot of the Broad mountain ............................................. . 

TARBORo', N. C.-In Edgecomb county, on the Tar river. About .••• , ................ · ............ . 35 50 77 40 

TcHUCKTCHI CouNTRY.-The northeastern corner of Asia ••••••.• , ....................................... · •••.••• , ••••• 

TEJON VALLEY, CAL.-Near the Tejon Pass and Fort Tejon, which see ............................... , ....... ,,, ...... . 

ToMALES BAY, CAL.-Coast of California, about 40 miles north of San Francisco ............................... , ...... ,, 

TREMONT, ILLINOis.-In Tazewell county .................... ; ........................................... , •.•• , ..... . 

UNION CouNTY, lLLINOis.-Near the southern puint of the State ............................................ , •.••• , ••••• 

UNION CouNTY, Mo .............................................................................................. .. 

UPPER DARBY, PA.-In Delaware county, a few miles west of Philadelphia .......................... , ........ , ....... .. 

UPPER DES CHUTES RIYER.-See Des Chutes river ........................................... , .................... , ... 

UPPER MissouRI RIVER.-The portion above the mouth of the Platte ................................................... . 

VANCOUVER lsLAND.-Immediately north of Washington Territory, on the Pacific coast ................................. . 

VANCOUVER, 0. T.-See Fort Vancouver ................................................... : .... . .................. . 

VERMILION PRAIRIE, NEB.-Prairie on the Vermilion river? .................... , ................................. , •.••• 

VERMILION RIVER, NEB.-On the north side of the Missouri, about 60 miles above Sioux city ........ .. 

VIcTORIA, MEx.-In the northeastern portion of Mexico, province of Ta:maulipas. About., ••••••• , •• 

23 40 

32 00 

99 00 

106 00 

WAco TANKs, TExAs.-A short distanee northeast of El Paso. Near ............. ,.,, ... , , •••••• , •• , ••••••••.• , , ; .... . 
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0 , 0 , 

WAsHINGTON, D. C.-Latitude nearly •••••••••••••••••••••••••••••••••••••• •••••••• ••••••••••• • • 38 54 77 30 

WASHINGTON, M1ss.-In .Adams county, near Natchez ............................................................... . 

WATERVILLE, N. Y.-Oneida county, New York ............................................................. ····•••• 

WEsT NoRTHFIELD, lLL.-In Cook county, in the northeast corner of the State, about 15 miles from 

Chicago. About ......................................................................... . 41 40 87 50 

WETHERSFIELD, CT.-Near the centre of the State .................................................................. .. 

WHITE EARTH RIVER, NEB.-(White river?) Tributary of the Missouri from the west. Near ...... . 43 00 ......... . 

WHITE RIVER, CAsCA·DE MouNTAINs, W. T ........................................................................ .. 

YELLOWSTONE RivER.-The principal tributary of the Upper Missouri ; its mouth at Fort Union, 

which see •••••••••••• 
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I. SYSTEMATIC INDEX OF COMMON NAMES. 

A. Page. Page. 
Page. Bighorn-------------------- 673 Castor Beaver • ---- ·---· ___ •• 355 

American Badger ----•--- ---- 202 Bison._._ •••• -- •• __ ~ ----- •• 682 du Canada------------ 355 
Beaver------------ 355 d'Amerique ------------ 682 Cat, Bay ••••••• __ ••••••.•••• 90 
Buffalo ••••••• _ •••• 682 Musk ----------------- 680 Black-----·------------ 149 
Field Mouse •••••••• 459 Black Bear •••••••••••••••••• 225 Civet ••••••••••••••••••• 147 
Elk--------------- 638 Cat------------------ 149 Mountain ••••••• -------- 91 
Hare •••••••••••••• 579 footed Ferret •••••••••• 180 Red •••••••••••••••••••• 96 
Otter.----------·- 184 Raccoon •••• ---- 212 Squirrel ••••••••••• ___ •• 249 
Panther ••••••••••• 83 Fox.---------------- 128 ~ger ••••••••••••••••••• •• 96 
Sable •••••••••••••• 152 Ground Squirrel ••••••• 311 Cerf a Dagues --------------- 644 
~ger •••••••••••••• 86 Rat ------------------ 439 de Ia LouisiaJe --- •• ---. _ 644 
Wandering Mouse • .462, 459 Squirrel -------------246,256 de la Virginie ••••••••••• 644 
Wild Cat---------- 90 tailed Deer __ -- ___ .-- •• 659 Chestnut-backed Squirrel ••••• 266 

Antelope, Prong-Horn •••••••• 666 Fallow Deer ••••• 659 Chestnut-faced Gopher •••••••• 384 
Arctic Fox ••••••••••••••• ~-129, 137 Wolf ••••••••••••••••• 113 Chinche ---- •••••••••••••••• 195 
Ardilla •..•••••• - ••••••••••• 319 Wood Rat •••••••••••• 492 Chipmunk ••••••.••••••••••• 292 
Armadillo, Texaso ••••••••••.• 623 Bridled Weasel •••••••••••••• 173 Chipping Squirrel •••••••••••• 292 
Assapan •••••••••••••••••••• 287 Broad-headed Gopher ••••••••• 392 Civet Cat ••••••••••••••••••• 147 
Audubon's Hare---~----····· 608 Brown Bear ••••••••••••••••• 219 Coast Fox •••••••••••••••••• 143 

B. 
Mole---- .•••••••••••• 60 Coendu -------------------- 569 
Rat •••••••••••••••••• 438 Collared Peccary ••••••••••••• 627 

Bachman's Hare ••••••••••••• 606 Buffalo, American •••• --- ••••• 682 Columbia Ground Squirrel. •••• 309 
Badger, American •••••••••••• 202 Burrowing Squirrel of Columbia 335 River Flying Squirrel 290 

of Columbia river ---- 202 Bush Rat ••••• ----- ••••••••• 490 Common American Fox ••••••• 123 

Mexican ••••• -----. __ 205 c. Mink •••••••••••.••• 177 
Barking Squirrel ••••••••••••• 331 Mole •••••••••••••• 60 
Barren Ground Bear •••••••••• 229 Cabree ---------------··---- 666 Mouse •••••••••• • ••• 443 

Caribou ------ 634 Cacamiztli •••••• --- ••••••••• 147 Wease1 •••••••••••• 159, 166 
Bay Cat -------------------- 90 California Gopher •••• , ••••••• 389 Corsak Fox ••••••••• ------- •• 138 

Bear, Barren Ground ••••••••• 229 Gray SquirreL •••••• 264 Cotton Mouse •••••• -- •••••••• 469 
Black ----------------- 225 Ground Mouse •••••• 153 Rat •••••••••••••••••• 502 

Brown ---------------- 219 Squirrel •••• 307 Cougar •• • •••••••••••••••••• 83 

Gray--------·-···--··· 219 Hare •••• __ •••••••• 594 Cougouar ••••••••••••••••••• 83 

Gray of America •••••••• 219 Otter •••••••••••••• 187 Coyote-------·----------·-· 113 
Grizzly ••••••••• _______ 219 Skunk ••••••••••••• 194 Cross Fox ••••••••••••••••••• 127 

White ................................ 219 Canada Lynx ••.•• __ ••• ----- •• 99 

Beaver, American •• _. __ ._._ •• 355 Porcupine •••••••••••• 569 D. 
Castor •••• ____ •••••• 355 Capistrate •••••••••••••••••• - 246 Deer, Black-tailed ••••••• --~-. 659 

Fo&sil American. _____ 3til Cap reo line Deer •••• --- - ---- -. 637 Black-tailed fallow •••••• 659 
f 

Musk •••• -----··--- 561 Carcajou •••••••••••••••• -.-- 202 Capreoline •••••••••••• - 637 

Be!ier de Montagne •••••••••• 674 Caribou, Barren Ground •••••• 634 Elaphine --- ••••••••••• 637 

Berendo .•••.•••••••••••••.• 666 Wood .•••••.••••••• 633 Long-tailed red ••••••••• 649 
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Deer, Moose ••••••••.• _._ •••• 

Mule ••••••.•••.••••••• 
Rusine •••••• __ • _. ___ •• 
Sonora _______________ _ 

Virginian _____________ _ 

Page. 

459 

656 

637 

653 

644 

Gopher, Pecos---------------
Pocket ____________ , __ 

Pouched • _ ••• _____ • __ 

Short-headed _. __ ••••• 
Sonora ______________ _ 

Page. 

383 

373 

372 

378 

399 
White-tailed __ •• ______ _ 649 GrayBear___________________ 219 

Desert :\Iouse ___________ ----- 479 Fox------------------- 138 
Diur, Et AmerikansL ___ •• _ •• 209 Gray Gopher---------------- 314 
Dormouse, Striped ••• _. _ •• _. _ 

Dusky Wo!L _ •• __ ---- ••• ----

292 Mouse----------------- 525 

111 Fox squinel • • • • • • • • • • • • 249 

Rabbit_________________ 597 

E. SquirreL ••• ______ .246, 249, 256 

Ecureuil de Caroline.......... 292 gris, Monax •••••• _. _ •• • • •••• 340 

gri~ de Ia Carolina.... 256 Grizzly Bear_________________ 219 

Eiaphine Deer_ ••••• _ _ _ _ _ _ _ _ _ 637 Ground Hog •• _. ___ •• _. _.... 337 

Elk---------------- •••.•. 632, 638 
Squirrel_____________ 292 

American................ 638 

Ermine, Kane's •• __ •••••••• __ 172 H. 

F. Hairy-tailed Mole ••••••• _ • _ • • 68 

Rat------------- 496 
Ferret, Black-footed~. __ ••••• _ 

Field Mouse .• " •• _ ••••••• ---. 

180 Hamster Mouse ••• ____ ••••••• 4 72 

459 of Georgia---------- 380 

Rat------------------
Fisher •••• _. __ •••••••••••• - • 

459 Hare, American------------- 579 

149 Audubon's -----·------ 608 
Flying Squirrel ••• ___ • _ •••••• 286 Bachman's ------------ 606 
Fort Union Gopher._ •• _ •••••• 

Fossil American Beaver ••••.•• 

397 California............. 594 

361 Little ChieL........... 619 

Fox, Arctic ----------------137,129 Northern.............. 579 

Black.----------------- 128 Polar----------------- 577 
Coast__________________ 143 Prairie................ 585 

Common American------ 123 Red------------------ 583 

Corsak----------------- 138 Texas----------------- 590 

Cross------------------ 127 Varying_______________ 577 

GraY------------------- 138 Harris' SquirreL............. 313 

Kit •••• ------------·... 133 Harvest Mouse ••••••• ----.... 448 
Prairie __ . ___ •• _ •• __ ._.. 130 Hedgehog___________________ 569 

·Red ------------ - -----125,123 Hoary Marmot •• _ •••••••• ____ 345 

Short-tailed------------ 143 Hudson's Bay Quadruped. __ ••• 579 

SquirreL ••••••••••• _... 248 SquirreL ••• _... 269 

Swift. •••. - - - ---------- 133 Hudson Squirrel •••••••••••• 256, 269 

G. J. 

Gila Striped Squirrel _. _ _ _ _ _ _ _ 300 Jackass Rabbit •••••• - •• - ••• __ 590 

GOllt, Mountain •• - •• -.-._.... 671 

White................. 671 

Gopher •••••••••••••••••••• 373,394 

Broad-headed • ___ ••••• 392 

California------------ 389 
Chesnut·faced_________ 384 

Jaguar or American Tiger. ___ _ 

Jevrachken ------ ·--- •• ___ •• 
Jumping Mouse. ____________ _ 

K. 
Kane's Ermine ••• _____ .. _ •••• 

86 

323 

430 

172 

Fort Union •••• -· •••••• 397 Kangaroo Rat··----------·-- 410 

Gray---------------- 314 Kit Fox-------------------- 133 

L. 

Labrador Rat _______________ _ 

Least WeaseL._ •• __ ••••••••• 

Lemmings •••• _____ • - •• - •••• 

Lesser Otter ••••• _ • __ • __ •• __ _ 

Lesser Gray SquirreL ••••••••• 

Lewis' Marmot •••••••••••••• 

Line-tailed SquirreL •••••••••• 

Little Black Mink •••••• _ ••••• 

Chief Hare •••••••••••• 

Striped Skunk--------· 

Long-tailed Mole._ •• __ ••••••• 

Mouse-----------
Red Deer ________ _ 

Lynx ••• -----. __ ---- •••• --·--

Canada------------ - ---

M. 

Page. 

430 

159 

554 

178 

256 

347 

310 

180 

619 

197 

72 

471 

649 

80 

99 

Marmot, Hoary_._._ ••• _ • • _.. 345 

Lewis~-- ___ ••••• __ •• 347 

Maryland _ •••••• __ • _ 340 

Parry's ------------- 323 

Quebec------------- 340 

Yellow-footed------- 343 

MarshRabbiL............... 615 

Marten, Pine................ 152 

Maryland Marmot_ •5 • __ ••• _. 340 

Meadow Mouse--···--------- 522 

Mexican Badger------------- 205 

Gray Squirrel _. __ ••• 263 

Ground Squirrel __ •• - 319 
Lobo Wolf _______ -.. 113 

Mink, Common ••••• _. ___ •••• 177 

Little Black ••••••• __ •• 180 

MinX-----·----------------- 178 

Missouri Mouse •••••• ---.---

Prairie Dog ••••.•••• 

Striped Squirrel • _- •• 

Mole, Brown---·--·------·-· 
Common •••••••••••••• 

Hairy-tailed ••••••• c ••• 

Long-tailed .•..• __ .----· 

Oregon--------------
Radiated •• _. __ • __ ._. __ 

Star-nosed_.- ••• ---- •• 

Yell ow •.. _ ••• -- •••• - • 
Moose _____________________ _ 

Mouse, American Field • ___ ••• 

California Ground_ •••• 

Common •••..••••••••• 

480 

331 

297 

60 

60 

68 

72 

65 

72 

71 

60 

631 

459 

531 

443 

Cotton------- - ------ 469 
Deer ••• _ •• _. __ ••• • • • 45 9 
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Page. l'age. Page. 
){ouse, Gray---------:------ 525 Polar 

J!are __________________ 
577 Red Cat •••••• -······---··-- 96 

J!amstcr __ •• _________ 472 Pore epic de la Baie de J!udson. 569 Fox·------------------125, 123 
J!arvest _____________ 448 Porcupine ••• ___ ---- ___ • _____ 569 J!are _______________ •• __ 

583 
Jumping.-- c --------- 430 Canada----------·- 569 Mouse _ --- ___ •• ---- ____ 467 
Long-tailed •• __ •••• - ~ 471 White-haired _______ 568 Wolf------------ - -~---- 113 

Meadow ----- ---.---- 522 Yellow-haired------ 569 
Reindeer ____________________ 

633 
Missouri _____________ 480 Possum, •rexas ___________ ---- 233 Renard argentc ________ • __ • __ 124 
Oregon Ground _______ 527 Pouched Gopher _____________ 372 tricolor __ •• ___ • _. ___ • 138 
Prairie -------------- 474 Rat-------·-------- 373 Rice Field Mouse. ___ • ________ 482 
Prairie Meadow_ •• ___ • 539 Prairie Dog _. _____ • ______ • __ 329 Richardson's Ground SquirreL_ 325 

Red----------------- 467 Missouri __ ._._ •• __ 331 SquirreL ________ 273 
Rice Field. ___________ 482 Short-tailed _______ 335 Rocky Mountain Flying Squirrel 289 
White-footed _________ 459 Prairie Fox __ •• - ___ • --.----- 130 Rat __________ 

499 
Mountain Cat .•• ___________ ._ 90 I! are ---·· ___ • _______ 585 Sheep ________ 671 

Goat-------------- 671 Meadow Mouse. _______ 539 
Roof Rat ____________________ 

441 

Ram-------------- 671 Mouse--------------- 474 Round-tailed Spermophile. ____ 315 
Sheep ____________ 671, 673 Wolf • ____ • __________ 

113 Rusine Deer •• ------_ •• ____ ._ 637 
Mule Deer ___ • _______ • _____ • 656 Prong-horn Antelope_._. ____ • 666 

Musk Beaver -------- ___ ----- 561 Puma ____ •• ________ ·-- _____ 83 s. 
Bison ••• _-- •• ---------- 680 • Sable, American • ________ • ___ 152 
Ox • __ • _________ • _____ • 680 Q. Sage Rabbit_--.- _______ • ____ 602 
Rat------------------- 561 Quebec Marmot. ___________ ._ 340 Salamander_---------------- 380 

N. R. 
Sea Otter •• ___________ ----- •• 189 

Severn River Flying SquirreL •• 288 
Nord-Amerikanische J!aase ••• 599,597 Rabbit, Gray---------------- 597 Sewellel _ ---------- _________ 353 

Northern Flying SquirreL ••••• 288 Jackass.------------- 590 Sheep, Mountain------------673, 671 

J!are ------ -------- 579 Marsh_ •• _______ .---- 615 Rocky Mountain _______ 671 
Norway Rat_. __________ •• -._ 438 Sage ---------------- 602 Short-headed Gopher ______ • _. 378 

Water-------------- 612 Sphermophile, Round-tailed ___ 315 
0. White _. ________ • ____ 579 Short-tailed Fox _____ ---. _. __ 143 

Ocelot • -------------------- 87 Raccoon.c _____________ 207,209,210 Prairie Dog. ___ • __ 335 
Opossum ______ • ___________ .• 232 mack-footed--------- 22 Showt'L ___ • ___ •••• -. _ •• __ • _ 353 

Oregon Ground Mouse ___ •• _ •• 527 Radiated Mole _______________ 72 Shrew Mice_---------------- 7 

Mole ____ • - ••• - •••••• 65 Ram, Mountain. ___ -.- •• -.---- 674 Shrews ____ • ____ .••••••••••• 7 

Red SquirreL ___ -----. 275 Rat, Black--·--------------- 439 Skunk • ----------- ••••• - •• - 195 

Orignal •• _. __ • ___ • _ •••••• -- 631 Black 
Wood _____________ 

492 California --. _ ..• _ ••• __ 194 

Otter, American _____ -----.-- 184 Bush._ ••• --- ••• -----.-- 490 Little Striped ••••.••••• 197 

California ____ .- _ ••• -- 187 Brown._ ••• -----.------- 438 Texas---·····-------- 193 

Sea------------------ 189 Cotton _____ • -- _. __ • ____ 502 White-backed •• --.--.- 192 

Ours noir d' Amerique ...••••• - 226 d'Ameriqne ----·-·--·--· 441 Small Brown WeaseL.------~- 161 

Ox, 
Musk ___________________ 

680 Field __ •• -. -.---------- 459 Mountain Gray SquirreL 272 

J!airy-tailed. _ •••• -- ••••• 496 Sonora Deer ••••••••••••••••• 653 
P. Kangaroo ••• __ ••••• -- •• - 410 Gopher __ • ______ ••• __ 399 

Panther, American. __ •• _____ • 83 
Labrador ________________ 430 Ground SquirreL •••••• 321 

Parry's Marmot. __ •••••• - ••.• 323 Musk---··-------~----·- 561 Southern Fox Squirrel _ •• _ •••• 246 

Peccari a collier_. __________ ._ 627 NorwaY----------------- 438 Squirrel, Barking •••• _ ••••• -: 331 

Peccary, Texas, or Collared •••• 627 Pouched.--------------- 373 Black. ------------246,256 

Pecos Gopher ________ •• _ .- ••• - 383 Rocky Mountain - •• - ••• -- 499 Black Ground •••• ---. :ill 

Pecan WeaseL __ ••• _______ • _. 149 Roof •• -.------------- ·- 441 Burrowing, (of Colum-
Pekan ______________________ 

149 White-bellied._ ••• -- ••• -- 441 bia) --··---------- 335 

Pine Marten . ••••• ___ .•• -- ••• 152 _with hairy taiL __ -.--_ ••• 499 California Gray •••• -. 264 

Pocket Gopher ___ ••• _______ .- 373 Wood _- •• -.-.---------- 487 Ground •••• 307 
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Pag~J, 

Squinel, Cat----·----------- 249 

Ghesnut-backed...... 266 

Chipping_---------- 292: 

Columbia Ground---
Columbia Ri.ver Flying 

Flying ••• ---- __ -----

Fox ••••••.•• -"- •••• - -

309 

290 

286, 

24!!. 

Gila Striped . __ •••••• 300: 

Gray •••.•• __ •• 246.:, 256, 249 

Gray Fox----------- 249 

Ground--------·--- 29·2 

Harris.~------------- 3.13. 

Hud&on •••.•.• , ••.••••• 256, 269 

Huds0n~sBay.. . ... . . .. 269. 

Lesse•· Gray---------
Line-tailed. ___ •••••• 

Mexican Gray------
Mexican Gro1!lnd ••••.• 
Missouri Striped ••• __ 

Northern Flying ••• • • 

Oregon Red.--------
Ricllardson''s •••• -- •• 

Ricbardson•s ·Ground. 

256 

3ll0 

263.. 

319 

296: 

288 

215 

273 

325 

Rocky Mountain. Flying 289: 

Severn River Flying... 288 

Small Mountain Gra;y. 2'li2: 

Sono:rn. Ground •.•.••.••. 32,] 

Southern Fooc ••• _ . • • 24!6: 

Striped------------- 29•2 
Striped Prairie •••. __ • 3.1& 

TexasFox - ----·---- 2'56: 

Town.send'sGround.... 32:6 

Striped ••• 

Tuft-eared --- ••• __ •• 

Stag ••• -----------·---------
Star-nosed Mole ••• -- •• -----·
Striped Dorm0use •••••••.••••.• 

300: 

267 

638 

7l 

292 

Page. 

Striped Prairie· Squirrel ••••• ~. 316 

Squirrel.------...... 292 

Swift Fox..... .................... 133 

T'. 
Taye. _____ • __ •••.•.••.•.•.• ------

Tetna. ------··-----·-···------

674 

665 

Tenotis... .. .................. 291 

Tepe Maxtlaton ..•••••••••••• 147, 212. 

' 'Ieutblalmactame •••••••• • -.. 666 

Texas: Armadillo •.•..•.••••••• ~ 623 

Fox Squirrel __ •••• _. _. 256 

Hare•----------------- 590 

Peccary................. 627 

Possum................ 233. 

Skunk................. 1113. 

WildCat______________ 93 

Tig,er, American------------- 86. 
Cat ••.•.••••.•••••.•.•• 88,,87, 96' 

Townsend's' Ground SquirreL_. 326 

Striped SquirreL... 300 

Tucan ••.•••••• _ •• _ .•.••.• ____ _ 

Tuft-eared SquirreL ••••••••• • 

u .. 

3.87 

2'67 

1ITri0n ------------ - -------·-- 319 

V., 

Varying Hare------······-···-- 577 
Virginia. Deer ........ --. •.• . . •. 644 

Opossum •••• -- ---. 23,2 

'\Tison . •.• _ •• -- •••.•• --· •.•.•.•.••• 151, 17'li 

w. 
Wandering Mouse ••••••••• - .46'2, 459 

Wapiti..................... 638 

Water Rabbit •.•••.••••.• _ ••.•• _. &12 

Wease11 Bridled---·········-- 173. 

Page. 

Weasel, Com~0n ---- ••••.••. 15·9, 166 

Least................ 159 

Pekan..... ........... 149 

Small Brown···------
Vison • _______ • _ •••• 

White-------- •••••. 
Yellow-cheeked - •••• 

Whistler •••••••••••• _ ••.•.••• .• 

White-backed Skunk.--- ·- ---

White Bear-----------------
bellied Rat •••••••••••• 

161 

178 

166 

176 

345 

192 

219 

441 

footed Mouse.......... 45!li 

G0at. ••••.••.•••••••••.•• 671 

haired Porcupine....... 568 

Rabbit-------·--··----
tailed. Deer ••••••••.•••.• 

Weasel ••••••• : ••••••• 

Wild Cat,. American----------

Texas--------·-----· 
Wolf, Black •.••.••••• • • -- ••••• 

Dusky----------------

Meocican Lobo···-------
Prairie •••••••••••••••• 

Red···------·--·--···· ·· · 
Wolverine •••.• -- •••• • ••••••.• 
Wood' Caribou; _________ •••••• 

Woodchuck--·---------·---- - 
Wood Rat .••••.• __ ••• --·--- __ ._ 

Y. 
Yellow-cheeked WeaseL •••• --

579 

649: 

166 
9(} 

93. 

113. 

101 

H3 

113 

U3 

181 
633. 

3.3.9> 

487 

footed Marmot.......... 34.3 

haired! Porcupine •••••• 

Yellow Mole··· ·· ·-----------·· 

z. 
Zo•Hle ...•••••• _ ••• __ •..••••••• 

569 

60 

197 



ALPliAB.ETICAL INDEX. 

U. SYSTEMATIC INDEX OF SCIENTIFIC N AMES.1 

.A. 
Page . 

aherti, Sciurus ••••• • -- •••.• 267, 245, '26:6 

acadicus, Meriones....... . .... 430 

aerobates, Sciurus - -- --- - ----·- 287 

Aculeata ••• • - •• -·-.. • • • • • • .. • • 7., 4 

Agoceros (Ovis) montana •• _ •• _. 673 

Aeneus, Scalops -----------~-- ·65 

agili-8, JJipodQmys •.••• • • • AH, 409,413 

Mustela ----- ---------- 165 

Putorius·---- - --------- 164 

agrarius, americanus, 'Mus .••• ,., 4·5·9 

Mus- ---- ---·-·"·- ·"'"'" 459 
agrestis, Arvicota • •••• _____ •• 5ll, .516 

Agriodus megalotis • _ •••.• _. • .• 141 

Akodon ••••• ---- ••• --------- 43:6 

albigularis, llfyodes........... .55•9 

a lbipes., Sciurus ------ - -- - . ,... 283 

albo-.rufesceruJ, Arvicola • • • ••• •• _ _ 1549 1 

albus, Canis, (Lupus)----~----- 104 

Alee ••••••••••••• - ~ - •• __ ••• 630, 631 

Alee .americanus •• _ •••••• _ .632, 630, 631 

Alces -·······-----·--·-· -······· '631 

Page. , 

,americana, Taxidea • • ••••••• •• ". 202 1 AnWope(iDicrarioeeros) palmata 
Page. 

666 
Mephitis var. hudsoni-

ca - - "··- -------·- 195 

Ci:til!L ••• •---· ·-'··- 323 

amerieanus,Ali:e •••••• ••• • 631-,630, 632 

Aploeerus ••• • •••••• ·671 

Bison........... 682,683 

Bos............... ·682 

Bas, (~nasus~ •.••••• :682 

D'icran0cerus.......... 666 

fu.r.cifer. ____ ••.•••••• 

(Haplocerus) lanigera • 

666 

671 

lani.g.era •••••• •••••• 671 

palmata • •• ••••• : • • .:. . 666 

(Rupicrupra) americana. .671 
1 Antilopinae ••••.•••••• ··------ '664 

. apilla, Arvicola _ ....... . _ ••••• 549, 544 

. Ap!.<x:erm _ --· - -···------ --··-671, 664 

americanus ••••••• .:... 671 
Dipus......... ...... 430 1 ' montanm·.. . ........... 6'11 

J:aculus . ........ . .. . .. 430 Ap'lixlordia _ --- ----····-·· ·--- 350 
Lepus • •• •• 57'9, :576, 5'97, 599 leporina • •• _ •• ----~-- _ 363 

llfeies ••••••••••••• 202,204 1 Apluodontia .................. .. 350 

Merion es ........... 430 aquaticus, Lepm •••.••• •• •• 621,574,577 

Mus................ 439 Scalops .•••••••••••••• 60,63 

Sciurus striatus ---- - 292 Borex ....... ----- -~- 60 

D:rsus ........... .... '22·5, 21'7 
1 

arcticus, ·GUlo ...... .......... 11..81 

Ur¥Usvar. :cinnamoneus. 228 1 :Lepus .. .. . . ......... . . . •577 

Amerikans'kt Diur .. ......... .... . 

ammon, Ovis _ ................ . 

amp.hibia, Arvicola ~- - · -------

209 Tarandus ........ .. . . 

:673 Ar.etomyina _ --·-·--·---------

1510 Arr;clomys •.•• •.• ••• --·--. --- . .. - - -

634 

242 

338 

machlis ·-···---- ----·- :631 Amphisorex ........ --- ~- ·-···- '9 :lill~ina _ ···- -- . . ..... · --. 323 

ibrachyu11a .•.• • ---~·--· . :335, :S4!7 malchis .. .... .... _. • • •• :631 [esueriL... ••• • ••• '27 
muswa •••••••• _ .• ____ _ '6'31 1 palnstris .••.• __ • __ _ '5'5 

a lces, Gervus •. •••••••••. ___ • .• 631 i (l'flr9Ustie~ps, !Blar.ina .... . ......... . :4'7,, .l.O 

alexandrinus, Mus ............. . 441 Anisonyx_,_ ••• ---. - ·----- - --·-329, ,350 

a lpina, Arctomys ---------·-· :323 

olpinus, · Pleromys _____ --·- ••• __ • 2'89 

americana, Anti!ocapra • 66:6, :625, :6'67_, .6'69 
Antilope __ _______ .__ rr;6.6 

Antilope (Rupica-

pra) - ·-··-··-·····- ·6'rTI 

Capra ___ .----·-- • • • _ 
Cast or __ ....... __ ... .. 

Cervus dama .......... . 

Ghincha ••••• _ ...... . 

Mazama ...... . - - - - ·- -

671 

355 

•644 

1:95 I 

671 

Mephitis _-------.. . 1'9'5 

Mmtda ------------- 11.!5.2 
Mnstela zibellina • .•.• 1:52; 1:5'5 

.Mustela (Mephi;'tis) __ :r95 

Tamias............. 2W2 

brachyura --- --- --·-'335,:S~B 

rufa ........ . .. :... .... '353 

Aaoplofheridae .. . c . ......... -- - - .• 

bQtus .•.••••.••••• , . ..... ... ... .. 

cam1inensis, :Sorex ••••.•• 45,, 416 

mmnlatus, :Si}ermopbi~I!IS ...... -- 32i ! 

.ante:trexa, .Antilope ·- - - -·-··---·- 16•66 

antlmpbilut>, Sacc0mys - ·-- . ..... - 4'0'5 

11r11Jilocapa .................... .. . . '665., t6'6~ 

.americana • • 16•6'6, :6:25,, •6 ·6~, :6 '6'~ 

,paih:nata --·- ----- -- -·- 'li'!i·6 
A.rrtil0pe americana. • .••• •.•••.• • 

lal'ligera ...... - - - - ·- - ·· 

•antefie:xa .. .. _ .. -···-·· ·- ·-. 

(-A:plocerus) 1an'tger,a •.•• 

(Dicranat:ero$) :fin,rc!f~r·~ 

:616'6 

1671 

•66'6 

(6'71 ! 

'6li'!i 

134'5 • . ·caligrutus -- ........ - ---

dt:~H.us :specim:ina ·erum.:tc 

scha{ica.............. 3.23 

cG1uni!:iirul'lUS • ..: ••• •.••• 3:35,348 

•empetl1a ...... ... ...... ---·- 3:ll'9 

Jlavivenler .•• --- •• •.••••• '343 

fDa'll'kJ:iniL ........ . . .. . ,. . . .'81:4 • 

:gri.seus. ... . ... . ......... 31H. 

!hoa<i'ii ... .. ...... . . ........ '31/6 

la~rans ---- -------·-··· 331 
liJWi&'i __ , ____ ___ ._..... .... 3417 

l :Udov!idianus ..... .. ....... :331 

.marmdta cauaitel!tsrs -- - :3'39 

iJll'e'lan:GJ!lUS. -- -·-~ ·-· ··· .'839 

mi.ssomiiens'is .. ·----·--- 331 
'rnll'l!aX .. . . : . .. .... . • ••••.• .• :3'39., 345 

·okana;ganus • • --~-..... .. 345 

jpart:yL •~--·····---···· ·-· 323 

OJ1U'inaaus ...... ---- •• • ---- '345 

., The names •ado!>ted are given in :lti!Uc, 'tire •oih<ll-s are iSynMy;ms. ·i'.))e 1irst octiierell'ct• 'to !itliflclse·C! :names :is ~hilt ::o'f ·the ·:page ·wlrere !the ·nonre 
is us¢;•• a heading. 

91 L 



722 SYSTEMATIC INDEX OF SCIENTIFIC NAM~. 

Page. 

Arctomys richardsonii. •••••• _ _ 325 
rufa·. ___ • __ • _ •••• __ 353 

sibila ______ •••• _ •• _ 345 

{Spermophilus) beech-

eyi -------------- 307 
(Spermophilus) don-

glassiL ••• -·. --.-. 309 

(Spermophilus) gntta-

tns-------------- 326 

(Spermophilus) Iater-

alis •••• ---------- 312 

( Spermophilus) par-

ryi -------------- 323 
tridecem-Iineatus.... 316 

arctos, Ursus ••• 217, 219,221,223,229 

argentatus, Canis ful vus __ ••.• 124 

Scalops............. 63 

Vulpes ----~---·---- 124 

Vulpesfulvns....... 124 

armillata, Felis ___ •• - -------- 87 

artemisiacus, Lepus----------- 602 

artemisia, Lepus ___ ••••••• 602, 603, 617 

artemisiae, Lepus •••••••••••• 574, 576 

arvalis, A.rvicola. ------------ 510 

Arvicola -----. _ .509, 482,507, 508, 513 

agrestis • -------.---.511, 516 

albo-rufescens.---.-----. 549 

amphibia............. 510 

aP,ella. --------------549,544 

arvalis --------------510,513 

breweri. ••••• •••••••• 525, 516 

borealis •••• -----.-- •. 549, 553 

californica •• - --- •• -- •• 532, 516 

campestris------------ 553 

Chilotus (B.}---------- 516 

(Chilotus) oregrmi ••• -.... 537 

dekayi ---------------518,549 
drumm®dii. __ • ____ •••• · 550 

edaX-----------------531,516 
emmonsiL ••• ____ .• _ _ _ 459 

ferruginens • _____ 502, 503, 553 

floridana ·--·--------- 487 

fulva. ----------521,518,549 

gapperi ------ -------- 513 
(Georychus) groenlandi-

cus •• -------------- 558 
(Georychus) helvolus... 559 

(Georychus) hudsonia -- 558 

gla:reola -- •••••••• ---. 510 

(Georychus} trimucron-

atus ------------- 559 
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A.rvicolaRemiotomys (A.)...... 515 

(Resperomys) campestris 485 

(Hesperomys) sonoriensis 4 7 4 

(He&peromys) texana •• _ 464 

Ascomys canadensis ••••••••••• 

donglassii -·--------

mexicanus •••• "--- •• 

talpoides •••• ---.-.--
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372 

394 

387 

403 

hirsutus •.•.•••••• 550,502,503 townsendii.c •• ------ 396 

hortensis ________ 502, 503,553 umbrinus.----------- 599 

hypoleucus ••••••• --- ~ _. 550 Astromycter ____ •••• ____ •• __ • 71 

(Hypudaeus) gapperi •••• 518,521 astuta, Bassaris •••• "--·----·--- 147 

kennicottii. ---------- 547 ater, Canis (Lupus)............ 113 

labradora.............. 550 ater, Canis occzdentalis var -.-...... 113 

l®girostris ••••••••••• • 530, 516 

modesta ------ •••••••• 535, 516 

monwna ••••••••.••••• 528,516 

naruw --- •• _. _. __ •••• 550, 553 

noveboracensis • _. _. _ .550, 551 
nnttalli •••• ________ .467,553 

occidentalis. _ ••• _ •• 534, 516, 551 

ochrogaster --·-·--- _ •• -- 551 

rmeida ---------------- 551 
oregona______________ 516 

oryzivora •••••••••••• 482,553 

palustris. ------------ 522 

Pedomys(C.)---------- 517 

(Pedomys) austera ---··"· 539 

(Pedomys) cinnamonea.... 541 

(Pedomys) haydenii...... 543 

pennsylvanica. ---.--.. 522 

pinetorum ••••••• ---.526, 544 

Pitymys (D.)---------- 517 

(Pitymys) pinetorum -.... 544 

richardsonii •••••••••• -551, 553 

riparia •••• ----------522,516 

riparia Iongipilis •••• ~-516, 524 

riparius -------------513,551 

rnbricata ------------- 553 
rubricatus __ ••• _.. •• • • . 551 

rufescens • • . . • • • • • • • • • • 552 

rufidorsum ••• _ •••• 526, 516, 551 

rutila________________ 521 

sayi •••• --- _ •••• _..... 552 

scalopsoides. _____ ••••• 544 

sonoriensis _ ---------- 553 
texana_______________ 553 

texiana ___________ 552,504,553 

townsendii ------------527,516 

trowbridgii ----------- 529 

xanthognatus ----------552,553 

Arvicolinae ••••••••••• ___ •••• 507, 427 
Ascomys ___________ • ______ • _ 368 

borealis -- __ • _______ • 396 

burliarius____________ 372. 

audub®ii, Lepu8 ____ •• 608, 57~, 594, 607 

Sciurus-------------- 251 

auritus, Cervus ---- ---------- 656 
aureolus, Hesperomys..... • • • • 467 

Mus (Calomys)------- 467 
aureogaster, Sciurus. _. ___ •••• __ 282 

austerus, Hesperomys ----~- 466,458,465 

austera, (Peilomys) Arvicola------- 539 

B. 
bachmani, Lepus •• 606,574,576,584,604 

bairdii, Mus._ ••• --_---~- ___ •• 476 

Bassaris ••••• --.- __ •• --.-- •• - 147 

astuta.~-- ---------·-- 147 
beecheyi, Arctomys (Spermophi-

lus) -------------- 307 
Otospermophilus •• --. 307 

Spermophilus.301, 281,305,390 

belcheri, Sciurus •• _____ • _ •••• 275, 277 

bennettii, Lepus •• ------------ 594 

berlandieri, Blarina------ ------ 53, 10 

Sigmodon ----------504,552 

Taxidea •••••••••• -.o.205, 204 

Biclaviculaia_________________ 621 

bicolor, Mephitis ••• ---- ••• _ •••• - 197 
Bison americanus ____________ 682, 683 

Blarina----------------~----36, 9, 10. 

angusticeps ------------- 47,10 
berlandieri •• __ •• --- •••• 53,10 

brevicauda ------------· 42,10 

carolinensis------------- 45,10 

cinerea •• -------------- 48,10 
exilipes ______________ • _ 51, 10 

talpoides ---- --------·" 371 10 

boccamela, Putorius -----·---- 165 

(Bonasus) americanus, Bos ----- 682 
Bootherium. _____ • _____ ----.- 681 

borealis, Arvicola •• - ••••••• - •• 5491 553 

Ascomys _ -- _. --- _ ---- 396 

Felis ---------------- 99 
GeomYB----------·--- 396 
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borealis, Gulo ---. •• • • • •• • •• •• 181 

Lepus............... 579 

Lyncus ••••••••••••• ·• 99 

Pseudostoma.. . . • • • • • 3.9 () 

Thmnamys • ••• ••• 396,388,395 

Bos ••••• ----·- ---- ••••••••• 682, 6H 
am.ericarms ••••••• ••• • _ _ _ _ _ 682 

Page. 

californicus, Hesperomys ••• A 78, 459, 471 

Lepus.594, 573,576,590,591 

Lutra ••• • • • • .•• • • • 186 

(Macroxus) Sciurus.. 307 

~us............... 478 

Scalops •••••••• • • •• • 65,67 

&iurus -----------· 282 
(Bonasus) aniericanus...... 682 caligatus, Arctomys •••.••••••• , 345 

moschatus --------------- 680 callotis, Lepus ------------590,573,576 
(Ovibos) moschatus. __ _ • _ _ _ 680 

bottae, Oryctomys (Saccophorus) 389 

·"'t &iurus ••••••••••••• •• 281, 307 

'I'homomys •••• • ••••• __ 389 

Bovinae .•.•••• : _ •••••• __ • _ • _ 664 

boylii, Hesperomys ••••••• ••••• .471, 459 

Brachysorex ------------~- -- - 36 
brevicaudus....... 37 

harlani, Sorex. _... 56 

brachyura, Anisonyx ••• .••• _ .335, 348 

Arctornys •••.••••• 335,347 

brasiliensfs, Lutra ------------ 184 
~ustela... •• • • • • •• 173 

brevicauda, Blarina •••• • • ••• ____ 42, 10 

BrachyS<Jrcx • • • • • • • • • 37 

Sorcx • •••••••• 37,42,43,44 

breviceps, Didelphys.......... 233 

G~ys .. .. ......... 378 

breweri Arvicola --------------525,516 

Scalops (Scapanus) • • •• • •• 68 

buffoni, Erethizon • _ •••••• _ _ _ _ 569 

bulbivorum, Diplostorn~ -----.389,390 

Pseudostoma • • • • • 389 

bulbivorus, Geomys ••.••• __ ••• 389 

Thornornys • • 388, 389,400, 

401 
bursarius, Ascomys •• ___ -.-. _.. 372 

C~;icetus ••.• • •.•• _. _ 37 2 

Geomys. .. .. . ... .... 372 

Calomys .••••••.••..•• • . 447,453,454 

aureolus, ~us........ 467 

Camelops kansanus...... . .... 628 

campestris, Arvicola ••• ~...... 553 

Arvicola (Hespero-

mys) ••.•.••• :.. 485 

Hesperomys ••••• .485, 553 

l~--------585,576,586 

~US~---···-·····• 485 
carntschatica, Arctornys........ 323 

Campsiurina ... •• • •• • • ••••••• 241 

canadensis, Ascomys.......... 372 

Castor •• • ••• ~. • • • • 355 

C!ervus •••••• • 638, 639,641 

Cervus elaphus ------ 638 

Dipus------------ 430 

Felis--- - --------- 99 

Geomys - - -------- 372 
Gerbillus •.•••••• 430,468 

Glis .•••••••• ----- 339 

Lataxina mollis.... 184 

Lutra • • •••••••••• 184, 188 

Lutra vulgaris ••••• · 184 

Lyw; ------------- 99,89 
marmota Arctomys. 3.39 

~ustelavar. vison.. 177 

~ustela... •• •• • . • 149 

Scalops ----------- 60,65 
Viverra • ••• ---. . .. 149 

~us ••.•••••••••••• 

Pseudostoma • •••• • .• 

Saccophorus •••••••• 

3.72 cancrivorus, Procyon.. . ...... 214 

3.72 candescens, Ursus •••••• •••••• 219 

372 C'anidae ••••••••••••••• ••• ••. 102,216 

Canis •••••••• :. • •• • ••• •• •••• 104 
c. cinereo-argentatus •• 133, 138, 141 

cacomitl, Felis----------···-· 88 corsac ••• • •••••.• ----. •• 135 
caj ottis, Lyciscus _ •••• ____ •• _. 113 decussatus - --- - --- ~ ----· 124 
califor~iana, Ovis .•••••••••••• 674 fulvus ••.• ••••••••••••• 123 

californian us, Ovis.. . . • • • • • • • • 67 4 

ooli(ornica, Arvicola •••••••••• • 516, 532 

Didelphys •••••••••• 233, 232 

• Lutra ---·-·------- - 187 
Ovis........... . . .. 674 

fulvus var. fl decussatus • • 124 

fulvus var. r argentatus •• 124 

frustor ••.••••• 113, 115,117,118 

griseus .•••••••••• "... •• 138 

isatis •••• --··------ ---- 137 
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Canis latrans • •••••• • ••••• 113, 115, 119 

lagopui................. 137 

lupus ••••••••••••••• • _. 113 

(Lupus) albus............ 104 

(Lupus) ater............. 113 

(Lupus) griseus.......... 104 

(Lupus) occidentalis var. 

griseus • ••••• •• •• • • • . • 104 

lycaon •••••• ••••••••••• 113 

magellanicus ••• • •• • • • ••• 114 

megalotis ------ •••••••• 141 

mexicanus •••••••••••••• 109 

microtus. •• • • • •• • . ••• • •• 133 

nubilus................. 111 

. occidentalis •••••••.•••• 104, 109 

occidentalis var. aier......... 113 

occidentalis var. griseo-albus • • 104 

occidentalis var. mexicanus. • • • 113 

occidental is var. nubilus • • • • • 111 

occidentalis var. rufus... . • • • 113 

ochropus • •• ••• • •• •• • . • • 113 

variabilis --------------105, 11() 

, velox •••• ----- - --- ----133,136 

virginianus •••••• ------- 138 
(Vulpes) cinert.o-argentatus 133 

(Vulpes) Iagopus. .. . ..... 137 

vulpesvar. clpennsylvanicus 124 

(Vulpes) virginianus ••••• 138, 141 

(Vulpes) vulgaris, var. ful-

vus.-------------- - -- 124 
zerda ••• ..• _... • • • •• • •• • • 102 

capistratus, Sciurus • • • • • • • • • . • 246 

Capra • ••• •• • • • • • • • • •••• •• • • 664 

americana •••• ----.----· 671 
columbiana............. 671 

rnontana •••• •••••••••• 671,673 

(Cariacus) lewisii, Cervus....... 659 

virginian us, Cervus... 644 

caribou, Cervus tarandus....... 633 

~gifer ••••••••••••• 633,634 

Oarnivora ·------------------- 78 
carolinensis, Blarina •••••••••••• 45, 10 

Hesperornys • • • • • • • 452 

~us----········· · 452 

Reithrodon -------- 452 
Sciurus ••• 263,245,256,257 

Sorex ••••••••• •• 37, 45,46 

carolinus, Sciurus -----~ •••••• 269 

castanops, G~ys ••••••••• • • • •• 384 

Pseudostoma. • • • • • • • • 384 

castaniuotm, Sciurus ••••••••••• 266, 245 
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cu~tor -----------------·_----- 355 

ame1·icanus ------ ------ 355 
canadensis • • • • • • • • • • • • • • 355 

fiber-----------------· 355 

zibethicus. -------··--· 561 
Castorinae •••• ---- •• __ •• • __ --- 350 

Castoroides.......... ...... . ... 363 

ohioens~..... ••• • • • • • 363 

catenata, Felis--------------- 87 

cauda elongata, Ursus • • • • • • • • • 209 

Caviae...................... 618 

Cavicornia.... • • • • • • • • • • • • • • • • 664 

Caviinae •••• ---------------- 565 
Cercolabinae •••••••••••••••• 56 6, 5 67 

Centetiens • • • • . . . . • • • . • • • • • • 6 
cervidae __________________ ---- 629 

cervina; Ovis • • • • • • • • . . . . • • • • 67 4 

Cervinae ••••• _ ••••••• _ •••••.. _ 630 

Ce~---·-·----------------630,631 

alces. ---------------- 631 
auritus................ 656 

canadens~- •••••••• 638, 639,641 

(Cariacus) lewisii ....... 659 

(Cariacus) macrotis • • • • • 656 

(Cariacus) punctulatus •• 659, 663 

(Cariacus) virginian us • • • 64i 

columbianus • ••••••••••• 659, 660 

druna amaricana........ 644 

elaphus canadensis...... 638 

hamatus • • • • • • • • • • • • • • 666 

hastalis .•••••••••• ---. 633 

hippelaphus • • . . . . • • • • • 642 

leuCU?'US ••••••••••• 649, 651,652 

lewisii •••.••••••• • ••. 65 9, 6 63 

lobatus. -------------- 631 
macroti8 ••••••••••• 656, 657,569 

macrotis, var. columbi-

anus....... . ........ 659 

macrourus .•.•• ----.... 649 

major.... . ............ 638 

(Mazama) leucurus...... 649 

(Mazama) mexicar,us. _.. 653 

(Mazama) virginian us... 643 

m~canus •• • •••••• 653,648,652 

occidentalis ••••••••• __ • 638 

orignal • ••• --------- -- 631 

richardsonii. · -- - ------ 659 

strongyloceros •••••••• 638, 644 

tarandu& caribou ••••• _.. 633 

tarandus groenlandicus.. 634 

tarandus sylvestris •• _ •·•• 633 
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Cervus tarandus (Tuktu)....... 634 

tarandus var. d. arctica • 634 

vi?;ginianus ••••• 643, 638,644,648 

wapiti---------------- 638 

Cetacea • . • • . • • • • • • • •• • • • • • • • 1 

Cheiroptera •••••••• ---.---- •• 1 
Chilotus • • ••• _. _" ••• ___ • • • _.. 516 

Chincha americana........... 195 

chinche, Mephitis------------ 195 

Chinchillinae • •• • • • • • • • • • • • • • 565 

chiuga, .Mephitis ------------195,197 

Chtonoergus • • • • • • • • • • • • • • • • • 427 

cicognanii, M.ustcla • • •••••••• 161, 162 

Putorius •• ••••••. • 161, 159 

cinerea, Blarina ••••••••••••••• 48, Hl 

Neotoma ••••••••• .499, 486, 487 

cinereo-argeutatus, Ca.nis.133, 138, 141 

c~nereus, M_us • •• • • • ••••••.••• .• 499 

cmereus, Se~urus ••••••••• 248, 24~, 256 

So rex • • • • • • • • • • • • • • 48 

Ursus •••• ---------- 219 

cinnamonea, A1·vicola (Pedmnys)... 541 

cinnamoneus, Ursus americanus. 

Citilli americani. ••. _ •• ••• .••• 

Citillus ••••••• __ • __ • _ •••••••• 

mexican us •.•.• _ •••••• 

specimina camtschatica, 

228 

323 

304 

319 

Arctomys. -------- 323 

clarlt.ii, Geomys........ . ....... 383 

Sciurus •• __ ••• ---- •••• 279, 3~~8 

Spermophilus •• •••••. _. 328 

cognatus, Hesperomys •• __ ..• •• • .469, 458 

colliaei, Sciurus................ 280 

Colobotis___________ ___ ______ 304 

columbiana, Capra •••• " •••• _.. 671 

columbian us, Arctomys. _____ • 335, 348 
Cervus __________ 659, 660 

Cervus macrotis . • 659 

concolor, Felis- --------------·· 83,88 

Conepatus ................... 192 

Condylura •••••••••••• - ••••• • ·• 71 

cristala •..••• ·••••.••• 71 

longicaudata..... . ... . 72 

macroura ••••••. ---- 72,73 

prasinata •••• _.. . .. _ 7 2 

cooperi, Sorex •• • ••••••.•• .••••• 27,10 

Synaptomys • •• " __ • __ •• 558 

Tamias ------·- - ------ 300 
corsac, Canis_________________ 135 

Corsira (Blarina) talpoides. _.... 37 

forsteri............... 22 
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Corsira temlyas ••• _ ••••• ----.. 7 

tropicalis _ ••• _ •• _ ••• _. 7 

couchii, Spermophilus •• --- _ •• _ •• 311, 306 

coypus, Myopotamus •••• _. _- . . 561 

Cricetodipus • • ••• __ • ____ •• _ .416, 418 

flavus............ 418 

parvus ••••• .417, 418, 425 

Cricetomys ------------------ 436 
Cricetus •• _ ••• _ •• __ •• __ •••••• 43 6 

bursarius •• __ • _ •• ____ • 

myoides • - ••• - ••••••• 

talpoides ••••• --------

cristata, Condylura •••• -- • • • - •• -

Cl'istatus, Rhiuaster • ••• •••• • - ~ 

· Sorex •••••••.••••• _ 

Crocidura •••• ---.-- --~ --.---. 

372 

Crossopus.----------------•-- 8,11 
palustris ••• _ ••• • • __ • 55 

Cryptotis -- ------------------ 36 
Cuniculus groenlandicus ••• •• _. 558 

c:unir:ularius, Lepus ------------617,573 

Oynomys --··----------- ---- --- 329 
grisea • • • --- .•••• - •••• 

gu.nn~onii ------- --- --

ludovicianus ••••••• • ••• -

socialis • • - ••••• •••• ••• 

D. 

dam a americana, Cervus ••• ---

Dasyproctinae. -~. 0 --.- "---- -

Danis fel'Ox • • ---- •• : •• -- ••• --

Dasypus ---------- ~- - - -- - - -- -

hybridus ___ • •• ••• ----

331 

335 

331 

331 

644 

566 

219 

623 

624 

longicaudatus __ •••• -.. 623 

novem-cinctus .••••••••• 623, 621 

octo-cinctus ___ •••••• 623, 624 

pelia ····----·-··---- 623 
septem-cinctus........ 624 

uroceras . --- -- ------- 624 
der:umanus, Mus •• .436, 438,483,488, 4~6 

decussatus, Canis •• _ ••.•••• -.

Canis fulvus .•••••• 

124 

Vulpes~ ..• _. _ _ ____ 124 

Vulpes fulvus ------ 12,1; · 

dekayi, Arvicola _ •• - •••••••• - .549, 5H! . 

So rex _ •• __ • _ ••• •• •• • -. 37; 

Deudromys •••••• - • • - ••••. - .. 4:l~ 

Dermoptera •••• - ••••• --.- ---- 4; 

desmarestiana, Heteromys • -... 405 
Dicotyles _ •• __ •• _ •••••• ___ ••• _ 627. 

torguatus.............. 621i. 
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Dicranoceros ------ ---------- 665 
americanus....... 666 

furcifer__________ 666 

palmata -------- 666 

Didelphidae................... 231 

Didelphys -------------------- 232 
breviceps............ 233 

californica ---- - ------233,232 

marsupialis ---------- 232 

pruinosa •••••••• c- •. - 233 

virginiana •••••••••• _. 232 

Digitigrada --- ••• -- ••••••.• _. 78 

dimidiatus, Sciurus ••• - ••••• c... 283 

Dpodinae-------------------428,427 

Dipodornys ••••••••••••••••• • .406, 405 

agilis ••••••••• .414, 409, 413 

heermanii ••••• _ _ _ _ _ 415 

ordii -------- . .410,408,415 

phillipii ----412, 409' 414, 415 

montanus----------- 410 

wagneri ------------ 415 
Dipus ____ •• - ______ •.. __ •• - • 430 

americanus ------------ 430 
canadensis •••• __ • _.. •• 430 

hudsonius ------------- 430 

Diplostoma ------------------ 368 
bulbivorum ••••••• 389, 390 

douglassii •••••• __ • 389 

discolor, Felis. __ ••••••••• _--- 83 

douglassii, Arctomys(Spermophi-

lus)------ - ------- 309 
Ascomys___________ 394 

Diplostoma •• __ _ • _ _ _ 389 

Geomys ••••••••••• 376,394 

Otospermophil us • __ • 30 9 

Lepus --------607,612,615 
Lepus, var ___ _______ ' 617 

Pseudostoma _ •• _ _ _ _ 394 

Sciurus - -----------275,246 

Spermophuus.309,220,306,308 

Thomamys •• 394,386,388,39£ 

dorsalis, Sciurus _. _ •••••• __ ••• 267 

Tamias________________ 300 

d~sata, Hystdx .••.. _. _ •. __ .• 568 

Mazama ------------661,665 
dorsatus, Erethizon •• __ • _ •. ____ _ .568, 569 

drummondii, Arvicola __ _ • _ •• __ •• 550 

Myoxus _________ .499, 500 

Neotoma •••• .496, 498,499 

E. 
Echimyi~ae.................. 566 
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Echinoga.liens................ 6 

edax, Arvicola • •• _. __ •••• _. __ .531, 516 

Edentata ••••••••••.•••••...••• 621,1 

Ejfodientia ••••• -·-- ••• _ •• __ • 621 

elaphus, Cervus ------"·------ 641 

canadensi~, Cervus.. _. _ 638 

Eligmodontia ••••••• _. _...... 454 

elongata, Ursus cauda •• _~_._._ 

, emmonsii, Arvicola .- __ • _-' ____ • 

empetra, Arctomys ____ • _____ _ 

Mus •••• - •• • ---.-·---

Enhydra ••••••••••.• • • ----- •• 
marina •••.• ___ ._._ ••• 

Enhydris .••• __ • __ •••• ___ ..... 

gracilis ___ ____ •••••• 

marina ••••••••••••• 

stelleri ••• _ ••• __ •••• 

209 

459 

339 

339 

189 

189 

183 

189 

189 

189 

epixanthus, Erethizon. ___ • _.. .. . . 569 

eremicus, Hesperomys •• ___ ••• _ • .479, 459 

Erethizon •• ------ __ ___ ---. •••• 568 

buffoni. •••••. -------- 569 
dorsata._____________ 569 

dorsatus. __ ..••••• __ •• 568 

epixanthus ------------ 569 

erminea, Mustela (Putorius) ••. 164, 169 

Putorius -----------161,166 

Euryotis • ___ • _. __ •••• _ •..... 435 

eversmannii, Spermophilus • _.. 324 

exilipes, Blarina ••• _ •••••••• _ •• 51, 10 

eyra,Felis ••••• c.. ............ 88 

F. 
falciger, Ursus •••• -- --------- 221 

fasciata, Felis ••••.•••.••. ,... 96 

fascia.tlts, Lynx •• ·---- ---------- !!6,89 
Perognathu,s • • _ •• ~-420, 417, 418 

Felidae __ • ___ •• _. _. _ •• - .. _. _ _ 80 

Felis ------- - ---------------- 81 
armillata. _ ••• _. __ • ____ •• 87 

borealis. __ ____ __ •. __ ._.. 99 

cacomitl _____ _ •••• _. _. __ 88 

canadensis."- .• ___ ----.-- 99 

catenata •• ------ -- ------- 87 

concolor •••• -------------- 83,81 
discolor __ ____ _ • • __ ____ •• 83 

eyra -- -----------------· 88 

fasciata --------· -------- 96 

griffithi -------------·-·· 87 

maculata ---- ----------- 93 · 
mexicana •••• __ .• - -. • • • • • 88 

montanus ------···.------ 90 
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Felis on~a •••• •• _ ---- ~. _ •• • • • • 86 

panthera ---------------- 86 
pardrilis .......... .... . ... 87 

puma------------------- 83 

rufa ------------·-----90, 93,96 

ruffa ••• A .... : ..... ---- 90 

unicolor.................. 88 

yaguarundi -~-----·------- 88 
ferox, Danis-·- - --------- 219 

•ursus ----------------219,225 

ferrugineus, Arvicola •••• 502, 503,553 

ferruginiverdris, Sciurus •• • _...... 281 

Fil.Jer --·- ------.--------560,507,508 

zibethicus. - ---- .•••••••• 561, 235 

fiber, Castor •••• --- - •••••••• 355 

fimbripes, Sorex ••••• •••••••••. : 55,12 

flavescens, Talpa.------------ 66 
flavigularis, Lepus_._ • • _ •••• __ 

jlaviverder, Arctomys • • •••••• _ •• _ 

flaviventris, Mus ••• ______ •••• 

590 

343 

441 

flavus, Cricetodipus ....... _... 418 

Peroghathus. __ ••• • •• • • • ·423 

floridana, Arvicola ••••••••• _. _ 487 

Mus................ 487 

Neotama, 487, 486,488,490,492 

Pseudostoma_ ••• _... 380 

floridanus, Lemmus........... 488 

Lynx.............. 90 

foina, Mustela. --------·----- 157 
forsteri, Corsira • • • • • • • • • • • • • • 22 

Sorex ---------- -- - -22, 10,25 

fossor, Sciurus ••••••••••••• ~ •• 264, 245 

franklini, Arctomys ••• _ •• _ •• _. 314 

Spermophilus •••••••• 314, 306 

fremontii, Sciurus • ---•• _ ••• _ •• 272, 246 

frenata, Mustela, •••••• _. _. _.. 173 

Putorius ------------165,173 

frenaJ.us, Putorius ••• • ••• _ ••• _ .173, 176 

frustror, Canis • • •••• 113, 115,117,118 

fuliginosus, Geomys ••• _ •• __ •• _ 394 

Sciurus ----------257,261 

fulva, Arvicola .••• ••••••• 518, 521,549 

fulvus, Canis............. . ... 123 

Canis, var. {3 decussatus. 124 

Canis, var. r argentatus. 124 · 

Geomys ---- ---------- 402 
Thornomys ••••••• .402, 388,396 

Pseudostoma (Geomys).. 402 

Vulpes •••••••••• 123, 124,130 

Vulpes var. argentatus.. 124 

Vulpes var. decussatus.. 124 
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furcifer, Antilocapra---------- 666 

Antilope ------------ 666 
Antilope (Dicranoceros) 666 

Mazama------------- 666 
fusca, Mus tela. ____ •••• _ ••• - • • 161 

Talpa ••••• ~----~------ 60 

fuscus, Putorius -------------- 161 

fusr:ipes, Neotoma .• •• 9,486,487,495 

G. 
Galechiniens - - -- - -- - 5 

Galictis • __ • - --- •• -.- --- - -- . - 148 

gambelii, Hesperomys.-----.--- .464, 458 

gapperi, Arvicola. -------· ---- 513 

Arvicola (Hypudaeus) ... 518, 521 

Geomyinae.---- ----.".------ .3,5, 366 

Geomys.--------------------- 368 

borealis _ . : . - •• - ------. 396 

breviceps----. --.-- - --- _ 378 

bulbivorus •• -.---- ... - _ 389 

bursarius ---- ---------- 372 

canadensis._--.-------- 372 

ca:;tanops • _ •• - .... -- . - -- 384 

clarkii-- .... ---.------- 383 

douglasiL .... . ..... . . 376, 394 

fuliginosus ..... ------- 394 

fulvus ---- -----------

hispidus _ --------------

mexicanus ---- ----------
oregonensis • - _. _------
pineti ________________ _ 

pineti8 ___ .. _____ • _____ _ 

richardsoniL ••• _ • __ •••• 

talpoides -------------

townsendii ------- -----

402 

386 

387 

37ll 

380 

380 

397 

403 

396 

umbrinus •• ____ ••• 379, 399, 401 

Genuina .• ------------------- 626 
Georychus------------------- 554 

groenlandicus __ - _.. 558 

helvolus . .. --.---.- 559 

hudsonius.......... 558 

trimucronatus • • • • • • 559 

Gerbillus canadensis.- •.•••• - .430, 468 

labradorius •••• - •• --- 430 

gibbsii, Urotrichus - ... -- -- -- ---- 7 6 

gigas, Lupus.---------------105,109 

glaciali3, Lepus-------------- .577., 576 

glareola, Arvicola.-.-- •• -- ... - 510 

Hypudaeus .. __ .. __ .513, 521 

Glis canadensis ..... ---------- . 339 

rnonax •• - - -------------- 339 

Page. 

Glisoriciens -------........... 5 

godmani, Mustela ------------ 149 
gossypinus, Resperomys ___ •• ---.469, 458 

Hypudaeus ___ • • _ _ _ _ 469 

gracilis, Enhydris------- - ----- 189 

Ilesperomys ---- •••• .472, 473 

grammurus, Sciuru~--- __ • _ •• __ 310 

Spermophilm •••••• 310, 306 

griffithi, Felis ••••••• _____ •••• 87. 

grisea, Cynornys ••••• ___ •• __ • _ 331 

gri3eo-albus, Cani3, var. ocr:identalis. 104 

[J1-i8eo-ca~ulatus, Sr:iurus.......... .283 

grise us, Canis (Lupus).--.-._.- 104 

Arctomys ------------ 331 

Canis--------------- 138 

groenlandicus, Arvicola (Geory-

chus) -------- 558 

Cervustarandus. 634 

Cuniculus • . • • • 558 

Georychus . _... 558 

lrus........... 558 

Myodes-------- 558 · 

Rangifer- .. ---. 634, 635 

gularis, Procyon·------------- 209 

Gulo ------------------------ 181 

arcticus • • --------------- 181 

borealis._.---------.--.. 181 

luscus ------------------181,182 

Mustela .... ------- ..... - 181 

lJrsus.-----------------181,182 

gunni3onii, Oynomys • _ •• _ .. . _.. • 335 

guttatus, Arctomys (Spermophi-

lus) -------------- 326 
Sperrnophilus........ 326 

Gymnura ---- --------------- 7 

H. 
Habrothrix .••• - - - • •••• .453, 454, 457 

halticus, Macrocolus ........ .409,412 

h amatus, Cervus .... __ .. _____ • 666 

Hapalotis .... ----_........... 436 

Haplocerus ------------------ 671 
lanigera, Antilope.. 671 

Haplodon ------------------- 350 
leporinus ..... _. _. _. 353 

Haploodon • __ • __ • _ ...... ___ • 350 

Hapludon __ • _. _ .. ____ • _ •• __ • 350 

harlani, Sorex. _ •••• ___ • _...... 56 

harri3ii, Spermophilus _ .. _ ••• _ •• 313, 306 

hastalis, Cervus •• _______ •• __ _ 633 

Tarandus _ .. __ .... _.. 633 
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haydeni, (Pedomys) Arvicola., ---- 543 

Sorex ---------------- 29,10 
heermannii, Dipodomys....... 415 

Sciurus ---------- 264 

helvoluR, Arvicola (Georychus). 55.9 

Georychus- ••• -- .. -- 559 

Hemiotomys."--------------- 515 
hernandezii, Procyon._. _______ .212, 208 

Procyon var. mexicana 215 

Hesperomys __ • _ • .453, 431, 446, 457; 458 

aureolus ----------- 467 
austerus. -- _. __ .466, 458, 465 

boylii.------------ .4 71' 459 

californicus .... .478, 459,471 

campestris-.-. _ •• __ 553, 485 

carolinensis .. _____ •• 452 

cognatus.- .... --- __ .469, 458 

eremicus •• _.-- •• ---.479, 459 

gambelii. ___ -- --.- •• 464, 458 

gossypinus • -.- •• _ •• .469, 458 

gracilis ••• _--- __ •• .472, 473 
humilis _______ ••• _. 448 

lecontii ------------ 448 

l~mcopus • . .459, 418, 458,464, 

467,470,472,480,482 

rnaniculatus •• .459, 461,462 

michiganensis-- • .476, 459, 466 

myoides ___ - -- • .472, 459, 462 

nutimli ..••••• -467,458,553 

(Onychomys) leucoga:;ter480, 553 

(Oryzomys) palustris- .482, 553 
palustris ___ •• ____ .457, 478 

polionotus __ •• ____ • _ 469 

sonoriensis • .474, 459,462,553 
texana __ • _ _ __ __ _ _ _ _ 553 

texanus ------ •• -~- .464, 458 

Heteromys • __ ---- ... - ...... - 4o5 

desmarestiana. _. _.. 405 

hindsii, Tamias.-.----. ----.-. 300 
hippelaphus, Cervus. _______ • •• 642 

hirsutus, Arvicola •• __ • _. _ _ _ _ _ _ _ 550 

hispidum, Pseudostoma(Geomys) 386 
hispidus, Arvicola. _________ •• 502, 503 

Geomys ----------- - -- ill} 
Perognathm. _______ • .421, 4:rf 
Sigmodon _. _. _. _ 502, 483, 553 

Holochilus. __ • _ ••• _ .445, 446, 453, 454 

hoodii, Arctomys------------- 316 
Spermophilus _ _ _ _ _ _ _ _ _ 316 

horribilis, Ur= •• 219, 217,223,225, 22'9 

hortensis, Arvicola •••••• 502, 503; 553 
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hcryi, Sorex ------•------------ 32,10 
hudsonia , Arvicola. (Georychus). 558 

hurlsonica, Lutra------------- 184 

Mephitis americana.. 195 

hudsonius, Dipus ---•--------- 430 
Georychus.________ 558 

Hystrix --•·------- 569 

Jaculus ----·--- ---- 430 

L&mmu.i. --·------ 558 

Lepus-------·----- 579 

Medones ----·· ---- 430 
llus____________ __ 558 

Myodes _ •• ---- _ _ _ _ 558 

Pteromys........... 288 

Sciurus •• • 269 246, 273, 288 

humilis, Hesperomys •••••• •. _ 448 

Mus • _. _____ •• ----- _ 448 

Reithrodon____________ 448 

huro, Mustela. __ •• -.-......... 152 
Hyaenidae: _______ ________ ~-- 102 

hybrid us, Dasypus. __ ••• _ •••• _ 624 

hyemalis, Sciurus. ____ • _ •• _... 249 

hypoleucus, Arvicola ••••• _...... 550 

IIypudaeus......... 550 
hypopyrrhus, Sciurus ___ _"_. __ ••• 282 

Hypudaeus - - -------510,513,514,515 
glareola _________ 513, 521 

gossypinus -------- 469 

hypoleucus •••• - .• _ 550 

leucogaster- • .457, 480, 553 

noveboracensis _ ••• _ 550 
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Jaculus hudsonius •• --· ••• __ • --- _ 430 

labradorius ------·---.429,430 
jeffersonii, Meles. __ • ________ • _ 202 

K. 
kaneii, Putorius. __ ••••• _____ ••• 172 

kansanus, Camelops. _. _____ ••• 628 

kennicottii, Arvicola •• _....... 54 7 

L. 
labradoria, Arvicola •••••••••• _ _ 550 

Taxidea ••••• _. _ •• 202, 205 

Meles --------202,204,205 
Gerbillus___________ 430 

Jaculus. ---------.429,430 
Meriones _ ••• _. __ _ _ _ 430 
Mus _____ • _ __ ___ _ _ _ 430 

Taxus ------ ------- 202 
Ursus •••• _____ --. •• 202 

Lagomys- -- ••• --- ••• __ ••• - __ _ 618 

princeps-------------- 619 
lagopus, Canis________________ 137 

Canis (VulpesJ-------- 137 
Vulpes __________ 137, 129,135 

lagurus, Myodes______________ 559 

langsdorffii, Sciurus- _. ____ •• _. _ _ 283 

lanigera, An til ope _ •• _. __ ••••• 671 

Antilope(Aplocerus).. 671 

Antilope (Haplocerus). 671 

laniqerus, Sciurus. __ ••• -·- _ ••• 280, 279 

lanuginosus, Sciurus -·------·- 273 

rubida -- - --------- 513 Latax marina---------------- 189 
rutila_____________ 513 lataxina, Lutra •• ------------184.186 

rutilus____________ 551 mollis, Lutra -------- 184 

Hystricidae --------------565,236,239 

Hystricinae _ ------ · --------- 566 

Hystrix dorsata -------------- 568 
hudsonius ••• _ _ ___ _ _ _ _ 569 

pilosus--------------- 569 

I. 

infuscatus, Mus-------------- 441 
Insectivora _ • _. _. _______ • _ _ __ _ 4 

interrupta, Mephitis ________ .197, 198 

isatis, Canis._________________ 137 

Ixalus probaton _ ------------ 666 

lateralis, Otospermophilus ----- 312 

Sciurus ------------- 312 

Spermophilus ---- •••• 312, 306 

laticeps, Thomomys ••••••••••••• 392, 388 

latimanus, Scalops.---- • •• _- ••• _ 65 

latrans, Arctomys --.---.----- 331 

Canis •••••• ---------113,115 
lecontii, IIesperomys •• __ •• __ • _ 448 

Mus·---------------- 448 

Reithrodon ---- ------ 448 
Lemmus floridanus. ___ • _...... 488 

hudsonius --"·------- 588 
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Leporidoe •••••••••••••••• 572,236,238 

leporina, Aplodontia ---------- 353 
leporinus, Haplodon • _ _ _ _ _ _ _ _ _ 353 

Sciurus __ •• - - •• 281, 264, 279 
lesuerii, Amphisorex •• ______ • _ 27 

Sorex ------ ---------- 27 
Lepus __ . ____ -·-------·--·--·- 573 

aquaticus -----------612.,574,577 
americanus ______ 579; 576,597,599 

arcticus ---- -----------. 577 

artemisia--------------- 617 
artemisiacus______ _______ 602 

arternisiae ---- •• 602, 574,576,603 
audubonii. __ • __ .608, 57 4, 576, 607 

'bachmani. •• 606, 574,576,584, 604 

bennettii.______________ 594 
borealis _____ •••• _____ • _ 579 

californicus, 594,573,576,590,591 
calwtis _____________ 590,573,576 

campestris ----------585,576,586 
cuniculus. __ • ________ --- 573 

cunicularius _ ----------~ 617 

douglassii _ ---- •••• 607, 612, 615 
douglassii var. !_________ 617 

fiavigularis _ ---- - ------- 590 

glacialis _ --------------576,577 

hudsonius -------------- 579 

(Lagomys) princeps ------ 619 

nanus-------------579,582,597 

nigricaudatus -- •. _ ••• __ • 590 

nuttallii. ••••••••••• 6i7, 602,604 

palustris- •••• --.-- .615, 574, 577 
richardsoniL____________ 594 

sylvaticus.~.597, 5741 576,582,603 

texianus -- •• -------- ~-- .617, 590 

timidus ---------------- 577 

townsendii • •-- -- .---- •• 585, 586 
trowbridgii ••• -- •• _ •• 610, 57 4, 576 

variabilis. ---- • ----. __ • _ 578 

variabilis, var. virginanus. 579 

virginianus •••• 579, 585,586,587 

washingtonii. --- ••• ___ • _ .583, 576 

leucogaster, Hesperomys (Onychomys)480, 553 

IIypudaeus • ___ 457, 480, 553 

Mus---- -------•--.436,442 

Sciurus. ------------ 282 

J. 
ungulatus ---- - ------ 558 leucopus, Hesperomys.-459,418,458,464, 

jacobiae, Mus---------------- 436 
Jaculus ___ • __ ----. ______ ---.429,428 

american us _______ • _ _ _ _ 430 

zibethicus ----------- 561 467,470,472,480,482 

Iemmus, Mua ______ ---------- 510 
Myodes ___ ••• __ •• _ .554, 559 

lenensis, Mus---------------- 558 

.. Mus- ---------.459,472,474 

Musculus-----·--···· 459 

Mustela. ------------ 152 
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leuconota, Mephitis. _________ _ 

(Thiosmus,) lffephitis __ _ 

leucotis , Sciurus. ____________ _ 
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192 

200 

257 

leucurus, C'ervus ••••••••••• 649, 651,652 
lewisii , Arctomys • __________ ••• _ 34 7 

Cervus ---------------659,663 
Cervus (Cariacus) __ ••• _. 659 

Sciurus ---------------- 251 
limitis, Sciurus _______ 256, 245,251,286 

littoralis, (Uroq;on,) Vulpes....... 143 
Vulpes______________ 102 

lobatus, Cervus -------------- 631 

longicauda, Mustela _. _. __ ••• • 169 

Putorius............ ]69 

Reith,·odon _. __ •••••• 451 

Talpa------------- 71,72 

longicaudata, . Condylura •••••• 

Rhinaster ••••• _. 

72 

72 

longicaudatus, Dasypus •••• _._. 623 

longipilis, Arvicola riparia. ___ .506, 524 

longipes, Mus •• _ ••• _ ••• ______ 430 

longirostris, Arvicola _ •• __ ••• _ •• 530, 516 

Sorex ------- - ----- 30 
lotor, Meles. _. ___ • _____ • _ •• _. 209 

Procyon ••• -- - - __ • ____ • • 209, 208 

Ursus ------------------ 209 
ludovicianus, Arctomys........ 331 

cynomys........... 331 

Mus______________ 372 

Sciurus ••• --- ____ .251, 245 

Spermophilus ____ 315, 331 

Lupinae---------------------- 103 
Lupus (Canis) albus •• _ _ _ _ _ _ _ _ _ 104 
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Lutramarina·-----------.----- 189 
vison • ------ _ _ _ _ __ __ _ __ 177 

vulgaris ..• - - --_________ 186 

vulgaris var . canadensis... 184 

lutreocephala, Mustela -----·-- 177 
lutreola, Mustela ____________ 177, 178 

(Lutreola,) vison, Mustela. ___ •• 177 

Lutrinae ___ • _. ----- •• ---- _ •• 183, 148 

Iutris, Lutra •. ,---·---------- 189 
MusteJa_______________ 189 

Phoca ---------------- 189 
Lycalopex _. __ --- _____ .. , ••• 103, 104 

Lycaon canis. ___ • ___ • __ .•• __ • 113 

Lyciscus cajottis______________ 113 

Lyncus·--------------------- 89 
borealis_- •••••• _____ •• 99 

rufus _. __ • _ •• ____ c _ _ _ _ 9 0 

Lynx .•• ·-------------------· 89,90 

canadensis.--------------- 99,88 
fasciatus _______ - _ - - _- _ _ _ _ 9 6, 8 9 

f!oridanus _ .•• _______ • __ • 90 

maculatus ------ ---------

montanus --~------------

89 

90 

rufus-------------------- 90,89 

var maculatus • - -- •• _ _ _ 93 

lysteri, Sciurus. ___ • ___ -- _ -- _ _ 292 

Tamias--------------- 292 

M. 
Machairodus----------------- 80 

machlis, Alces --------------- 631 
Macrocolus _________ --- __ • _ .406, 409 

halticus ----------409,412 

ater____________ 113 Macroscelides - - -------------- 7 

occidentalis, var. 

griseus ••••••• 
grise us • ___ • ___ • 

gigas __ • _. _--.--.-----

luscus, Gulo • _- _____ •• - __ • _ .. • 

Meles __ • _____ . - --- -.-

104 

104 

105 

181 

181 

macrotis, C'ervus.----------656, 657,659 
Cervus (Cariacus) _ _ _ _ _ 656 

macrour.a, Condylura ------·-- 72,73 

Mephitis ••••••••••• 200, 193 
Rhinaster ___ • _ __ _ _ _ 72 

Sciurus • _. __ -- ___ •• 251 

Ursus ____ • _________ .181, 182 macrourus, Cervus.-- ••• -.- _- _ 649 

327 

251 

327 

130 

Lutra ---------- - -----------184,183 Otospermophilus ---
brasiliensis _ _ _ _ _ _ _ _ _ _ _ _ _ 184 

californica-------.- ••••• - 187 
californicus _ ••••• _____ •• 186 

canadensis._._~ ____ •• _ • • 184, 188 

canadensis, var. Lataxina 

moJlis_ _______ ------- 184 

hudsonica - - ------------ 184 

lataxina_. _............. 184 

lutrm------------------ 189 

Sciurus •• _ •.• _. ____ _ 

Spermophilus __ •• _. 

Vulpes •••••••• ----. 

maculata, F elis-------------- 93 

maculatus, Lynx •• _ •• __ • ___ • _ 89 

Lynx rufus, var...... 93 

Macroxus californicus. ___ •• __ • 307 

magellanicus, Canis ... _ _ _ _ _ _ _ _ _ _ 114 

magister, Neotoma ••••••••• -486,498 
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magnicaudatus, Sciurus. _...... 251 

major, Cervus ---------------- 638 
Malacothrix __ ••••••• _. _ •• __ • 435 

malchis, Alces. ___ •••••••••• •• 631 

maniculatus, Hesperomys-459, 461,462 

marina, Enhydra • ___ •• ___ •••• _ 189 

Enhydris _ ••• _. ___ •••• 189 

Lu.tra ---------------- 189 
marin us, Ursus .• __ • __ • _ .•. _ •. _ 229 

maritimus, Ursus. _ • ••••• __ •••• 229, 223 

marmota canadensis, Arctomys. 339 

Marmota quebekana •• _ •••••• _ 339 

Marputius ------------------- 192 

Marsupialia. _ •• -----. _ --·-··· 1 

marsupialis, Didelphys •••• _... 232 

Marsupiata - - ----------------- 230 

martes, Mustela . • c----------152, 156 

vison,Mustela - -- - ---- 177 
lffartinae ••••••• __ •••••••• __ • _ 148 

Mazama •••••• ---_._ •••• __ •• 665, 671 

americana •••••• _ .• _.. 671 

leucurus, Cervus •••• __ 

virginian us, Cervus •••• 

649 

643 

dorsata .....••••••••• 665,671 

furcifer. _. _ ••••••••• _ _ 666 

sericea ______ ---- ••.• 665, 671 

tema ••••• _ •• _... • • • • 6 65 

megalotis, Agriodus •••• __ • ___ • 141 

Canis ••••••• __ •••• ~ 141 

Reithrodon • _ ••• _ •••• 

melanopus, Arctomys _ •••••••• 

melanorhyncha, Mustela _ •• __ • 

Meles • __ • ___ •••••••••• _ •••• _ 

451 

339 

149 

201 

american us •••• ---_ •• _ .202, 204 

jeffersonii •••••• _ .••• _. _ 202 

labradoria ••••••••• 202, 204, 205 

lotor ---- -------------- 209 

luscus ----------------- 181 
taxus var. (J americanus.. 202 

Melinae ---------------------190,148 

mephitica, Mephitis.------------ 195 

Viverra .•.•• _ ••••• -- 195 

Mephitis._ •• _.- • ••• _ •••••••••• 

americana_. ____ ._ ••••• 

americana, Mustela ••••• 

americana var. hudson-

191 

195 

195 

ica •••••• -----~------ 195 

bicolor ----.-------.---- 197 

chinche---·---···----· 195 
chinga _ •• _. __ • __ • ___ .195, 197 

interrupta ----- •••••• 197, 198 
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Mephitis leuconota........... 192 

macroura ••••••••••• 200, 193 

nuphuwa............ 195 

mesomelas •••••••••• 199, 194 

mexicana........... 200 

myotis.. . .......... 200 

nasuta •••• -------- 192 
occidentalis • •• • • • • • • • 194 

(Thiosmus) leuciYf!ota... 200 

mesoleuca. • • 19 2 

varians •.•••••••••• 193,194 
vittata • _ •••••• _. _. _ _ 200 
zorilla • __ • _______ .197, 198 

Meriones ------------------429,435 
acadicus -- ••••• __ ••• 430 
american us. __ ••• __ •• 430 

hudsonius___________ 430 
labradorius. ____ • _ _ _ _ 430 

microcephalus ••••• -430, 432 

Merionides • - •••• - •• _ •••• _ •• ~ 435 

mesoleuca, Mephitis (1'/liosmus) _... 192 

mesomelas, Mephitis -----------199,194 

mexicana, Felis.----------·- 88 

Mephitis---------· 200 
lVootoma •••••• 490,486,487 

Tigris............. 86 

mexicanns, Ascomys.......... 387 

Canis------------- 109 

Cervus -------653,648,652 

Cervus (Mazama).-- 653' 

Citillus ----------- 319 

Goomys • ~- 0 ------- 387 
Otospermophilus. •• 319 

Pseudostoma (Geo-

mys) ----------· 387 
Saccophorus....... 387 

SciuruR •••••••••• 319,320 

Spermopnilus · • • 319, 306, 321 

Taurus ••• ------.. 682 

Canis occidentalis, var. 113 

mwhiganensii, Hesperomys • .476, 459,466 

Mus----·------- 476 
microcephalus, Meriones ____ .430, 432 

micropus, lVeotoma •• _ .492, 486, 487, 490 
microtus, Canis ____ • _ • _ ••• _ • _ 133 

migratorius, Sciurus.......... 257 

minimus, Tamias ------------ 297 
minx, Mustela________________ 177 

missouriensis, Arctomys ____ •• 331 

Mus ----·---~-457,48() 
modesta, Arvicola. _ ••••••••• 516, 535 

92 L 
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mollis, Lataxina •• _.......... 184 

Lutra canadensis, Latax-
ina________________ 184 

mollipilosus, Sciurus • ___ ••• _ _ 27 5 

monax, Arctomys. ______ •••••. 339, 345 

Glis__________________ 339 
Mus __________________ · 339 

Monotremata.________________ 621 

montana, Aegoceros (Ovis) ---· 673 

Arvwola-----------528,516 

Capra ------------671,673 
Ovis •• 673, 671,674,675,677 

montanus, Aplocerus • • __ • __ • __ •• 671 

Dipodomys.......... 410 
Felis_______________ 90 

LynX-- - ------------ 90 
Rrithrodon. _ • • _ ••• _.. 449 

miYfliicola, Perognathus. ---. ___ -422,418 

moschatus, Bos _ ••••• _. _ •• __ • 680 

Bos (Ovibos) ___ ••• 680 

Ovibos ------ •••• 680, 681 

Multungula ----·------------ 625 
Afures •••••••••••••••••••••• 436,434 

Muridae -------------- • .427,236,239 

Murinae ------ •••••••• .434,427,504 

1{us - --------···------------ 436 

agrarius '---------------- 459 
agrarius american us _____ • 459 

alexandrinus • ___ •••• -- _ _ 441 

americanus •••••• ••••••• 439,441 

bairdii ---- - ------------ 476 
bursarius _____ ••• ______ • 372 

californicus ---- --------- 478 
(Calomys) aureolus. __ • __ • 467 

campestris ------------- _ 41:5 
carolinensi;s ----..... •• • • 452 
cinereus • _. _ ••••• -- ___ •• 499 

decumanus • .436,438,483,488,496 

empetra • -- •••• ---- ••• __ 339 

fiaviventris ------ ------- 441 
fioridana---------------- 487 
groenlandicus • __ •••• ___ • 558 

hudsonius--------------- 558 

humilis •• _ •• -- •• --.- . -. 448 

infuscatus •••• -- -- •• ----- 441 

jacobiae ---------------- 436 
labradorius-------------- 430 

lecontii •• __ •• -- --.. •• • • 448 

lemmus •••••• ---------- 510 
leucogaster • _. - -- • - •••• - 442 

llmesis. -- _. _ ------ - .---- 55S 

l'nge, 
Mus longipes •••••••••••••••• 430 

leucogaster _______ ••.• _ _ _ 436 

leucopus ____ • __ - - -.459, 472,414 

ludovicianus ------ ·----- 372 
micbiganensis ---- _. ___ •• 4 76 

missouriensis ••••••••• .457,480 

monax --------·-------- 339 
musculus. ___ ._ ••• _ • .4<l3, 197,436 
nigricans __ • _-_ •• _____ ••• - 439 

noveboracensis •••••• ___ • 459 
norvegicus __ ••• • _______ • 438 

palustris _____ ---- •••• _ •• 482 

rattus • _ •••• _____ • .439, 436, 4H 

saccatus •••••• ____ •• ___ • 372 
setosus _______ •• __ • _ __ __ 441 

sylvaticus .••••••• ~- _ •• .459, 461 

sylvaticus var. novebora-
. . cens1s ___ •• ______ ••• • • 459 

tectorum •••••••••••• 441,436,438 
torquatus ___ • ________ •• 558 

iuzu ------------------- 380 
zibethicus •••••• ___ •• _. •• 561 

Musculus leucopus ". ____ •• _.. 459 

Mus ••••• .443, 197,422,43& 

lfuste~---------------------- 149 
lutris ------ ------·... 189 
agilis................. 165 

americana •••••• ------ 152 

canadensis---------- 149,177 

cicognanii ---· ------~161, 162 

erminea -,---------"-164, 169 

foina ·--- •••••••••••• 157 

frenata ---·-·---·----- 173 

fusca ------ --------·· 161 
godmani __ ••• _ •• • ••• • 149 

gulo ·- - -----------·-- 181 
brasiliensis----·- ••••• 173 

buro -------·--····--· 152 
1eucopus ---- ---·- •••• 152 
longicauda. -~ ;...,... ___ •• 169 

lutreocephala ••• _ ••• _.. 177 

lutreola ---- ---------· 177 
(Lutreola) vison.~...... 177 
martes ---- __________ 152, 156 

(Martes) vison. ____ ---. 177 

melanorbyncba ---· •••• 149 

(Mephitis) americana--- 195 

minx •••• _ ••• --- •• -.. 177 

nigra _ ••• __ •• --.--- _- 149 

pennantii -------------14.9,151 
pusilla................ 159 
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Mustela (Putorius) erminea. ___ .164, 169 

(Putorius) vison. _ _ _ _ _ _ _ 177 
richardsoniL _ _ _ _ _ _ _ _ _ _ 164 

rufa. ____ • •• ___ •• ---- _ 177 

vison_________________ 177 

vulgaris _ ••• ___ • • '- _ •• 159, 161 

vulpina - --- ----·-·-- - 152 
winingus __ .. _ ........ __ .... 177 

xanthogenys ---------- 176 
zibellina _________ 152, 155, I56 

zibellina, var. ameri-
cana ______________ _ 152,155 

Mustelidae _ ------------------ 148 
mustelinus, Sciurus _. __ • _. _ _ _ _ _ _ 280 

muswa, Alces. _______ • _ •• _ _ __ 631 

Myocastor zibethicus. _____ •• _ _ 561 

Myodes ---- -----------.-554,507,508 

albigularis -~--· ------558,559 
groenlandicus. _. _ _ _ _ _ _ _ 558 

hudsonius_____________ 558 

lernmus ••.•.••••• 554,556,559 

lagurus ---. __ •.• __ ••• 559 

obensis ----.-------559,554,558 
schisticolor __ • ___ .554, 556, 559 

torquatus ________ 554, 558,559 

myoides, Cricetus • __ • __ • _ _ _ _ _ 472 

Hesperomys •••• -472,459,462 

Myopotamus coypus----··---- 561 
Myosorex • _____ •• _____ • _ _ _ _ _ 9 

myotis, Mephitis_____________ 200 

Myoxinae -------------------· 349 
Myoxus drummondiL __ • _ ••. -499, 500 

striatus. _ _ _ __ _ __ __ _ __ 292 

virginicus ____ •• __ • _. 349 

Mystromys _ • _. __________ . _ _ 435 

N. 
nanus, Lepus ••••••• 579,582,597,599 

nasuta, Arvicola •• ___ ••••• _ ••• 550, 553 

Mephitis •••• _______ .__ 192 

Thiosmus _____ ----- --· 192 
'TW!Vigator, Neosarex. _ ••• _ • ____ • _ 11, 10 

Neosarex •••• - .. ------ ______ •• 11, 9, 10 

navigatar ------------- 11,10 
Neotoma ___ • _ •• _______ • .486, 445, 446 

cinerea ••••••••••. -499, 486,487 

drummondii _ ••• .496, 498, 499 

floridana, 487,486,488,490,492 

juscipes ___ •• -479, 486, 487, 495 

Hesperomys • _. __ •• _ •• 436 
magister ___________ .486, 498 

Page. 
Neotoma mexicana. __ •• _ •• .490, 486, 487 

micropus •••• .492, 486, 487, 490 

occidentalis. _ •• _ •. .496, 486, 500 

niger, Sciurus ----------246,257,261 

Ursus, americanus...... 226 

nigra, Mustela--------------· 149 

nigrescens, Putarius ••• _ ...... _. _ 180 

Sciuru<J _ •• _. __ • _ ••• _ 280 

nigricans, Mus •••• ______ •• _ _ 439 

nigricaudatus, Lepus ••••• __ ._. 590 

nigripes, Putorius ••••••••••••• 180, 169 

nivalis, Putorius ---- ----·--· 160 

nivea, Procyon-- - ·------···· 212 

nivic0la, Ovis---------------- 674 
norvegkus, Mus _ •••• _. _ _ _ _ _ _ 438 

noveboracensis, A.rvicola _____ 521, 550 

Hypudaeus _ _ _ 550 

Mus _-------- 459 

Putorius •••••• 166, 161 

novem-cinctus, 'Dasypus ••.•••••• 623, 621 
nubilus, Canis __ • ___ • ______ •• 111 

Canis . var oocidentalis •• _. 111 

nuttalli, Arvicola _ •••• _____ .467, 553 

Hesperomys .•• __ .467, 453, 458 

Lepus ••• _. _ • ••• _ •• 602, 604 

0. 
obenis, Myodes -----··--------559, 554 
obscurus, Procyon____________ 214 

occidentalis, Arvicola _. ___ .534, 516, 551 

Canis ------------104,109 
Canis, var. ater. __ • _ _ 113 

Canis (Lupus) •••• __ 104 

Canis, var. griseo-albus. 104 

Canis, var. mexicanus • • 113 

Canis, var. nubilus •••• ll1 

Canis, var. rufus. - •• _ 113 
Cervus __ • _. _. ___ •• 638 

.Jlephitis •••••••••• __ 194 

Jreotoma ••••••• 496,486,500 

Sciurus____________ 251 

ochrogaster, Arvicola____________ 551 

ochropus, Canis______________ 113 

Octodontinae ··-. --. _ •• _ _ __ __ 566 

octo-cinctus, Dasypus ••• ____ • 623, 624 

ohioensis, Castoroides____________ 363 

okanaganus, Arctomys........ 345 

Ommatostergus . __ •• _ •• __ •• •• 427 

Ondatra zibethicus ___ • ____ • _ _ 561 

onqa, Felis-----------------·- 86 
oneida, Arvicola •. __________ •• _ 551 
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Onychomys •••••••••••• • __ •• .457, 458 

leucogaster, Hesperomys 480 

arrlii, Dipodomys ___ ••••• .410, 408, 415 

oregona, Arvicola _ ••• _ ••••• _ _ 517 

oregonensis, Geomys _. _. _. _. _ 373 

Pteromys --------- 290 
oregoni, Arvicola (Chilotus) • _.... 537 
orignal, Cervus ____ •• __ •• ~ •• _ 631 
ornatus, Ursus. ____ • _ •••. __ • _ 216 

Oryctomys ___ •• _ •••• _ •••••• _ 388 

(Saccophorus) bottae. 389 

oryzivora, Arvicola ___ •• ___ • .482, 553 

Oryzomys •••••• --- - -------- 458 
palustris, Hesperomys _. 482 

palustris ---- ------ 468 
Otisorex _ ••••••••• __ ••••••. _ 9 

platyrhinus. _____ • _ _ _ 25 

Otosperrnophilus __ •• __ • _. _ •• _ 305 

beecheyi ----- 307 

douglassil _... 309 
lateralis. ___ • _ 312 

macrourus.... 327 

mexicanus.... 319 

Ovibos _ -------- ••• --· -----.680, 664 

moschatus --------------680,681 

Ovinae _ ---·------····---·-- 664 

Ovis ----------------------67$,664 
ammon_________________ 673 

·californiana ••••••••• ·•••• 674 

californian us •••••••• _... 674 

californica • ____ ••••• _ •• _ 674 

cervina ___ • ___ •• , •• _ ---- 674 

montana •• _. 673, 671, 674, 67 5, 677 

nivico]a ______ - - -------- 674. 

pygargus _ .••• ___ • _ •• _.. 67 4 

Oxymicterus •••• _ •••• __ • ___ .453, 455 

P. 
Pachydermata _________________ 625,1 

Pachyurus ••• • ------ - •• • ---. 214 

Sorex-------------- 20,10 

pallasii, Tamias-------------- 295 

palmata, Antilocapra •••••••• _ 4166 

Antilope ------------ 666 
Antilope (Dicranoceros) 666 

palustris, Amphisorex • _...... 55 

Arvicola --------··· 522 
Crossopus • • • • • • ..... 55 

Hesperomys •••••• .457,478 

Hesperomys (Oryzo-

mys) •• "" .. ___ •• .482, 553 
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palustris, Lepus ---·-- - --615, 574,577 

Mus--------------- 482 

Oryzomys _. --------- 468 
Sorex • • • • • • • • • • • • • • 55 

panthera, F elis ____ ;_"________ 86 

parclalis, Felis . ..• ----- -.,-----.. · 87 

par!'yi, Arctomys •.••••• --..... 323 

parryi, Spermophilus •••••• • 323, 235, 306 

parvus, Cricetodipus •.•. .417,418,425 

rerognathus.-------- .425, 423 

Sorex •••• ••••••••• 56,24,48 

peba, Dasypus--··----------· 623 

Pedomys, Arvicola, C -----··-- 517 

penicillatus, Perognathus......... 418 

pennantii, 21fustela. _ ••• _ ••••••• 149, 151 

pennsylvanica, Arvicola....... 522 

Scalops. ....... 60 

pennsylvanicus, Sciurus •••• • • 257, 261 

Canis vulpes _. 124 

Perognathus _ ••••• _ •.••. .416, 405, 407 

fasciatus ___ •• .420, 417, 418 

flavzts -·-···------- 423 
hispidus. ____ ••••• .421, 418 

monticola. _ • •• __ • _ .422, 418 

parvus •• __ _ • --- •• .425, 423 

penicillatus. __ •• _ _ _ _ _ 418 

personatus, Sorex ---- - --------- 30,10 

phillipii, Dipodomys •• .412, 409,414,415 
phillipsii, Dipodomys ____ :____ 412 

Philodendreae __ ••• _. ___ •• _. _ 567 

Phloeomys ····-------------- 436 

Philogaeae -----··-··--------- 566 

Phoca lutris .. ••...•••• ··---- 189 

Phyllotis. __ • ____ • ___ -- ------ 453 

pilosus, Hystrix______________ 569 

pinetorum, Arvicola _________ 526, 544 

Pinemys ----- - -·-· 544 

Pitymys ---------- 544 
Arvicola _ _ _ 544 

Psammomys_______ 544 

Pinemys pinetorum _" _____ • __ • 544 

pineti, Saccophorus ____ •• _. _. 380 

pinetis, Geomys • ••••• ______ .•.. 380 
.Pinnata_____________________ 1 

Pinnipedia • ____ ••• _ ••••• _ _ _ _ 1 

piscator, Viverra_____________ 149 

Pitymys, Arvicola, D --------- 517 
pinetorum ___ . __ . _. _ 544 · 

Plantigrada __ •. __ • ___ • _ _ _ _ _ _ 79 

platyrhinus, Otisorex __ ... _... 25 

So·rex ~ ----------- 25,10 

Page. 
platyrhynchus, Sorex __ • _. _ •• _ 25 

polionotus, Hesperomys. __ ••• _ 469 

prasinata, Condylura •••• _____ _ 72 

princeps, Lagomys • ••• ___ . _..... 619 

Lepus (Lagomys)------ 619 
pro baton, Ixalus. _. __ • _ •• _ •• _ 666· 

Proboscidea----------------- 625 

Prrx:yon ---.--- ~ ----. __ • __ •. 207,210 
eancrivorus _ • • _ _ _ __ _ _ 214 

gularis •••••••• : ••••• 209 

hernandezii ••• • • __ • _ .212, 208 

hernandezii, var. mt-xi-

cana...... • • • • • • • • 215 

lotor -···------ · -- - -209,208 
nivea............... 212 
obscurus _ •••••• __ • _ _ 214 

psora. ____ ••• ------ .215, 212 

pruinosa, Didelphys -- -------· 233 

pruinoi<ZUJ, Arctomys............ 345 

Psammomys ••• _. _ •• _ ••••• _ _ 435 

pinetorum •• ____ • 544 

Pseudalopex •••••••••••••••• 103,104 

Pseudornys.................. 436 
Pseudostoma • _ ••• __ • ___ • _. _ _ 368 

borealis--------- 396 

bulbivorun1...... 389 

bursarius -------- 372 
castanops. _. _ _ _ _ _ 384 

douglassii ------- 394 

floridana _....... 380 

(Geornys) fulvus. _ 402 

(Geornys) hispidnm 386 

(Geomys) mexica-
nus ______ __ __ 387 

talpoides -------- 403 

umbrinus........ 399 

psora, Procyon----------- - ---215, 212 

Pteromys -------------------- 286 

alpinus -------------- 289 
hudsonius •••• • __ •••••• 288 

oregonensis. --- • ••••• __ 290 

sabrinus .. _ •••• __ • _ •• _ 288 

sabrinus, var. {3 alpi- • 

nus·------------· 289 

volucella... . ......... . 2S6 

Pterura ••• • • ••••••• ·-- --- -- - 183 
83 puma, F elis.----- •••• • -----

punctulatus, Cervus (Caria

cus)- -------~------------659,663 

purpurascens, Talpa •••• - ••••• 

pnsilla,Mnstela -------------

60 

159 
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pusillus, Putorius •• ___ .••• _ •• _ 159 

Puwrius_____________________ 159 

agilis •••• ~ ••••• __ • _ •• 164 

boccamela ~~ _... •• • • • 165, 

cicognanii. __ •• __ ••••• 161, 159 

crrninea • ~ •••••• ___ .161, 166 

frenata •• __ • •••••. _ .165,173 

frenatus _ ••.• __ •••••• 173, 176 

fuscus ••• __ • ___ •••••. 161 
kaneii •••• ____________ 172 

lwyicauda ------------ 169 
visou, Mustela ••..•••. , 177 

nigripes ••••••••••••• 180, 169 

nigrescens............. 180 

nivalis ··------------ •160 

noveboracenS'ls ---- -~· • • 166, 161 

pusillus ------------ - - 159 
richardsonii • _ ••••• _ • _ _ 164 

vison ·--········----- 177 

vulgaris ----··- - - ---159, 160 
xanthogenys _ •••••••• • 176, 165 

pygargus, Ovis •• ____ . _...... 674 

pyladii, Sciu1'Us ··----------··· 28Z. 

Q. 
quacbil, Saccophorus _ ••• _. __ _ 387 

quadrivuttatus, Sciurus __ ••• _ _ 297 

Sperrnophilus • _ 297 

Tamias -------- 297 
Quadrumana •••••••••• __ . . • • 1 

quebekana, Marrnota •••. _. ... • 339 

R. 

radiata, Talpa----------····· 72 

radi!ttus, Sorex ---···---- -- -- 72 
Rangifet·- ••••••• - •••••••• _ •• 633, 630 

caribou"·--· •••••••• 633, 634 

groenlandicus ••••••••• 634, 635 

tarandus •••• -. • • • • • • 633 

Rapacia --------------------- 3,1 

Ratellus -------------·------ 148 
Raton _ ••••••••• -- •••• ;..... 210 

rattus, Mus----- •••••.. .439,436,441 

Reithrodon ••. __ •• _ •••• .447, 445, 446 

carolinensis ••• • .••• - 452 

humilis •• __ • -- •• • • • • 448 

lecontii • • • • • • . • • • • • 448 

longicauda .•.•••••• ~. 451 

megalotis • • • • • • • • • • • • 451 

monlanus •••• -------· 449 
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Rhinaster ____________ -- __ .. __ 71 

crist.atus _ ............ _ _ _ _ 71 

longicamlata ....... _ .. _ _ 72 

macroura;~ _ ...... __ ...... 7 2 
Rhombomys ......... _______ ... _ _ 435 

Rhyncocyon ... ___ _ .... ___ • _ _ _ _ 7 

richardsonii, Arctomys . .. - .. _- . - 325 
Arvicola ____ ....... 551, 553 

Cervus.......... 659 

Geomys ····----- 397 
Lepus...... •••• 594 

Mustela --------- 164 

Putoriw --·------ 164 
Sciurus _________ 273,246 

• Sorex ·----· •••••• 24,10 
Spermophilus .... _ ... 325, 306 

riparia, Arvicola ____ ....... ___ .522, 516 

riparius, Arvicola ••••••• 513,522,551 
Rodentia • .. __ .. _______ • _____ • _ • 2 35, 1 

rubida, Hypudaeus ---------- 513 
rubicaudatus, Sciurus_________ 251 

ru bricata, Arvicola • _ .... ___ • __ • 553 

rJWricatus, Arvicola ------------ 551 
rubrolineatus, Sciurus .. _........... 269 

Tamias -------- 269 
rufa, Anisonyx ••• _ __ __ _ _ _ __ __ 353 

Arctomys_______________ 353 

Felis • •••••••••••••••• 90,93,96 

Must.ela ------ ·--------- 177 · 
.rufescens, Arvicola. ___ .. _. _ _ _ _ _ _ 552 

Thmnmnys ....••. 397,388,402 

rnffa; Felis .•• . -------------- 90 

rufiventer. Sciurus ---·-··-·-246,251 

rufidorsum, Arvicola -· - ··- 526,516,551 
rufobrachiatus, Sciurus ___ •••• 327 

rufus, Lyncus ... __ • ___ •••• _. _ _ 90 

Lynx •••••••••••••••••• 90,89 

Canis occidentalis, var...... 113 

Ruminantia --- -· ···--------·- 628,1 
(Rupicapra), americana Antilope 671 

rutila, Arvicola -------------- 521 
Hypudaeus............ 513 

rutilus, Hypudaeus........... 551 

s. 
sabrinus, Pteromys ---·------- 288 
saccatus, Mus .......... --_____ 372 

Saccomyidae ••••••••••••• 365, 235,239 

Saccmnyinae _ - --- _____ .. _ "-. _ .405, 365 

Saccomys --·-·-------------- 405 
anthophilus .• ~. • ••• _ 40'5 
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Saccophorns. _________ .... __ .. _.. 368 

bursarius _____ ---- 372 

mexicanus ..... _ __ _ 387 
pineti. ___ • _. ___ •• 380 

quacbil ---------- 387 
talpoides .•• __ •••• 403 

sayi, Arvicola • _ .. ___ .... _ ...... _ .. _ 552 

Sciurus • • _. __ • ___ ..... _.. 251 

Scakps......... . ............ 57 

aeneu~---------------- 65 

ag_uaticus --------------- 60,63 
argentatus .• __ ... _." ____ ... 63 

californicus •• _. __ • • • • • • 65, 67 

canadensis ••••••••••••• 60,65 
latimanus •• -~- ••• ______ .. 65 

pennsylvanica__________ 60 

(Scapanus) breweri ____ .. _ _ 68 

l9Wf!sendii. _ _ _ . 6 5 
taeniata _______________ 61,65 

townsendiL ........... _____ .. 61 

sca1opsoides, Arvicola. ____ • __ • 544 
Scan den tia ____ .. ___ ...... ___ • _ _ _ 4 

Scapanus ------------------- 58,59 
Scapteromys ... _ ... - - _____ • __ .454, 453 

schisticolor, Myodes ... ___ .. __ .551, 559 

Sdrtetes ...... -- .. .. --.. .. • • .. .. • .. 430 
Sciuropterus_________________ 286 

volucella ___ .. __ .. _ _ 287 

Sciuridae •• __ --.---- ___ .240, 235,239 
Sciurinae _ ......... _ .. _. ____ •• _.. 240 

Sciurus --------------------- 243 
aberti ------------267,245,266 

a Cia. Dom. Lyster ob-
servatus • __ .... ___ • _. 292 

acrobates ------------- 287 

albipes --------------- 283 

auduboni - -- -·-··-···· 251 
aureogaster ••••••••••••• · 283 

belcheri --- - -----·---275, 277 

bottae ----------------281,307 
californicus •••••• __ ....... 282 

capistratus ------------ 246 
carolmensis.263, 245,256,257,263 

carolinus ------------- 269 
castanatotus ••••••••• _ •• 266, 245 

cinerMM-----------248,245,256 
claikiL ••••••• __ •• __ .279, 328 

colliaei ------- ----- ---- 280 
dimidiatus______________ 283 

dorsalis ........ _·_....... 267 

rlmi{;Zasm ---------.-- .275j 246 

·Page. 

SciU?-us jerruginiventris •• _ ••••• ~ ~ 281 
fossor _______________ . 264,245 

fremrmtii ••• •••• ':. ••.• ,272, 246 

fuliginosus ......... ____ • _ 257, 261 

grammurus ·- - ___ •• _ _ __ 310 

griseocaudatus . ... . ____ ...... 283 

heermauni ------------ 264 
hudsonius ••••• 269, 246,273,288 

hyemalis ------------- 249 

hypapyr1·hus ------------ 282 
langsdorffii __ .. __ • _ _ _ _ _ _ _ 283 

lanigerus ••••••. ••••••• 280, 279 

lanuginosus ---------·- 273 
Iateralis _____ .. ___ ____ . 312 

leporinus. ________ .281, 264, 279 

leU£ogaster _ .. __ • _____ ...... 282 

leucotis. ___ .... __ • _ • _ _ _ _ 25 7 

lewisii---------·----- 251 
limitis . .. _ •• _. ____ _ 256, 245, 251 

ludovicianus _____ _____ .251, 245 
macroura • ________ .. _ - • 251 

macroureus • --- _..... •• 251 

macrourus -------- ··-- 251 
(Macroxus) californicus. _ 307 

magnicaudatus • _ .. _ .... _ _ 251 

mexican us • _______ .. _ .319, 320 

migratorius ---------- - 257 
mollipilosus........... 275 

mustelinus ........ _. _ ..... _. 280 
niger ______ ______ 246,257,261 

nigrescens- ---- .. ------ _.. 280 

occidentalis ••••.• :'~ --- 251 

pennsylvanicus ••••••• 261, 257 
pyladii •• __ --- __ ___ • __ .. 282 

quadrivittatus __ .. _____ • 297 

1·ichardsonii -----····-- 273,246 
rubicaudatus •• _ ...... _ .. _ 251 

rubrolineatus _............ 269 

rufiventer ••••••••••.• 246,251 

rufobrachiatus. ___ .. _ --.. 327 

sayi ---··- --------·-- 251 
socialis __ ... ___ • _. _ .. .. .. • • 283 

striatus .. ... __ .. __ ... ---.. 292 

american us........ 292 

subauratus____________ 251 

suckleyi ••••••••••• " ·- 275 

(l'amias) lysterL, ___ .... 292 

texianus______________ 2t6 

townsendii ----- ....... 275 

tridecem-lineatus •. ___ • 316 
liariabilis • ______ • _ • __ ,_ _ 283 
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Sciurus variegatoides - - - - - - - - - - - - 2 8 3 
variegatus ••••••••• 282, 248,283 

virginian us •• _ •••••• -· 249 

varius ..•••• ·--------·· 283 

volucella. --- .•• ----- __ 286 

vupinus •••••• 246,245,249,257 

septem-cinctus, Dasypus."..... 624 

sericea, Mazama ---. ------ •. 665, 671 

setosus, Mus--------·------- 441 

sibila, Arctomys -----·- ----- 345 

Sigmodon _. ------------.5.01,445,446 
berlandieri _______ • __ • 504, 552 

hispidus _ •••• 502, 482, 483, 553 
texiana • _. _. _ _ _ _ _ _ _ _ 553 

Sigmodontes • -- ••• --.- --. _. _ .445, 434 

Rocialis, Cynomys • - - • - - • • • • • • 331 
Sciurus ___ • __ • __ •••• _ 28 3 

Solonodon • -. - - ••••••••••• _. 7 

Solidungula ----------------- 1 
sonoriensis, Arvicola •••••••• _ 553 

Arvicola · (Hespero-

mys ------· ---- 474 
Hesperomys 4 7 4,459 ,462, 553 

Soricidae_____________________ 4, 7 

Soricinae ------------ ----~--- 7,10 

Sorex --------------------13,8,9,10 

(Anotus) carolinensis ---- 45,46 

aquaticus -------------- 60 
(Brachysorex) harlanL.... 56 

brevicaudus ••••••• 37, 42, 43, 44 

carolinensis ------------ 37,45 

cinereus. -------------- 48 

cooperi -------------·--• 27,10 
cristatus ••• _ ••• _ •••••• _ 71 
dekayi_________________ 37 

fimbripes ••••• - ••.•••••• 55, 12 

jm·steri ••••• •••••••••• 22, 10, 25 

harlani. •• ••••••••• _ ••• • 56 

haydeni •••• ------------ 29,10 

hoyi ------------------- 10,32 
lesuerii •••••••• _ •• , • _ _ _ 2 7 

longirostris • _ •••••••• _. 30 

pachyurus ••••••••••••••• 20,10 

pahtstris •••••••••••••••• 55,14 

parvus ---------------56,24,48 
personatus ••••• ___ •• _ •• 30, 10, 28 

platyrhinus. ----------·- 25,10 

platyrhyncus ----------- 25 

radiatus. -------------- 72 

richarikonii. ------·----- 24,10 

Page. 

Sorex suckteyi ••••••••••••••••• 18,10 

talpoides •. _. _· __ ••••••• 37, 43 

thompsoni ••••• ---------- 34,10 

trowbridgii -------------- 13,10 
vagrans •• __ ~ •• •-. _. _. _ •• 

Spalacinae •••••• _. __ ••• __ • _. 

Spalacogaliens _. _. ____ •••• __ 
Spalax _____________________ _ 

Spermatophilus ____ • ________ _ 

Spermophilus • • _.c ••••• _ ••• __ _ 

annulatus --------

15,10 

427 

5 

427 

304 

304 

327 

beecheyi •• 307, 281,305,390 

clarkii ----------- 328 
couchii. • ••••••••• 311, 306 

douglassii.309, 220,306,308 . 

eversmannii ------ 324 

franklinii --------314,306 

grammunts •• _ •••• 310. 306 

guttatus --------- 326 
harrisii •••• __ •••• 313, 30 6 

hoodii ----------- 316 
ldteralis ••••• ••••• 312, 306 

ludovicianus ••••• 315, 331 

macrourus •••••• _ _ 327 

mexicanus •••• 319, 306,321 

parrvi ••••••• 323, 235,306 

quadrivittatus • •• • 297 

richardsonii • ___ •• 325, 306 

spi!.osoma •• ••• 321, 306,492 

tereticauda •••••••• 315, 306 

townsendii •••••••• 326, 306 

tridecem-linealus ••• • 31!\ 306 

spilosoma, Sperrnophilus ••• • 321, 306, 492 

stelleri, Enhydris ••••••• _ •• _. 189 

striatus american us, Sciurus • • • 292 

Myoxus............. ·292 

Sciurus ----------·-· 292 
Tamias • •••.•••• 292, 298,313 

strongyloceros, Cervus •• _ •••• 638, 644 

subauratus, Sciurus.-......... 251 

suckleyi, Sciurus •• _... ••••••• 275 

Sorex -----~--------· 18,10 
Suina __ • __ • __ •• _ ••• --- ____ • 626 

Sus tagassa •• ___ ••••• -----... 627 

tajacu ------------------ 627 

torquatus. -------------- 627 
sylvaticus, Lepus • • 597, 574, 576, 582, 603 

Mus ••••••••••••• .459,461 

sylvestris, Cervus tarandus ---- 633 

Synaptomys oooperi •••••••• -. 558 

T. 
tagassa, Sus .•••••••••••••••• 
tajacu, Sus •••• __ •• ____ ._ •• _. 

Talpa .•. _ •••••. .1. ___ -: _. ___ • _ 

Page. 

627 

627 

59 
fiavescens.............. 60 

60 

longicaudata ----------- 71,72 
purpurascens •• __ •• _. _ _ _ 60 

radiata ••••••• _. _ •••• _. 72 
taeniata • _ ••••• _______ • 67 

Talpasorex ----·----- -------- 36,71 
Tapidae ••••••••••••••••••••• 57,4,7 
Talpiens •••• __ • ___ ••• __ • _. • • 5 

talpoides, Ascomys. __ • _ •. ___ • 403 

Blarina ------------ 37,10 
(Blarina) Corsira _ •• _ 37 

Cricetus------~---- 403 

Geornys............ 403 

Pseudostoma------- 403 

Saccophorus........ 403 

So rex •••• _. _ •••• _ _ 37, 43 

Thom01nys ••••• ••• .403, 588 

Urotrichus......... 77 

Tamias- -------------------- 291 
americana............. 292 

cooperii ••••• _ ••••• __ • 300 

dorsalis ••••• _ •••• _._._. 300 

hindsii. -------------- 300 
lysteri. _____ _.________ 292 

lysteri, Sciurus ------·- 292 

minirnus. ------------ 297 
pallasiL •••••••••• _. _. 295 

quadrivittatus ••••• _ •• __ • 297 

rubrolineatus.......... 269 

striatus ----------292,298,313 

townsendii. ••• • • • • •• • • 300 

uthensis • _ ••• _........ 294 

Tarandus. --·-.... •• • • • • • • • • 633 

arcticus ------------ 634 
bastalis • • . • • • • • • • • • 633 

rangifer • • • • • • • • • • . 633 

sylvestris ••••••• ___ • 633 

tarandus, Cervus. __ ••••••• _.. 633 

Taurus mexican us............ 682 

Taxidea. _ •• _. _. __ ••• ----. •• • 201 

americana.............. 202 

berlandieri •••••••••••• 205, 204 

labradoria. __ ••••••••• 202, 205 

Taxus labradoricus ----------- 202 

taxus, Meles var. B. ameri-

canus •••• -·---···-··------ 202 
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taxus, Ursus --- ~ ------------ 202 
lectorum, Mtts. __ •••• __ •• .441, 436, 438 

temlyas, Corsira ------------- 7 

tereticauda, Spermopl!ilus ••••••• 315, 306 
texana, Arvicola • _ •• ______ . . . 553 

Arvicola (Hesperomys). 464 

Hesperomys ___ •••.•.• 553 

leranus, Hesperomys ••••• _ • • •. .464, 458 

lexiana, . Arvicola ••.•••••• 552, 504,553 

Sigmodon------------ 553 

texianus, -Leptts ------ •••••••• 617, 590 

Scinrus ..... ___ ••• 0 •• 246 

( Thiosm1ts) leuconota, Mephitis..... 200 

mesoleuca, Mephitis •• _.. 192 

nasuta............. 192 

Thomomys. ---- __ • ----....... 388 

borealis ____ •••• 396, 388,395 

bottae ------------- 389 

bulbivoru.s •• 389, 388,400,401 

douglassii. • • 394, 386, 388, 396 

fulvus ___ •• ---.402,388,396 

laticeps ------ •••••• 392, 388 

rufes~s ••••••• 397,388,402 

talpoides •• ____ . _ •.• .403, 388 

!tmbrinus _ •••••• 399, 388, 395 

lhompsoni, Sorer .•••••••••••••• 34, 10 
timid us, Lepus ______ . ____ .•• 577 

Tigris mexicana •••.••••••..•• 

taeniata, Scalops •••.••••••..• 

Talpa •••. _ .....••.• 

86 

61,65 

67 

lorqualus, Dicotyles. _. _ •• __ ••••• 627 

l1us................ 558 

Myodes ••.•••.. 554, 558, 559 

Sus---------------- 627 

Toxodontidae................ 626 

townsendii, Arvicola •••••••••• • 527, 516 

Ascomys ------ ·----- 396 
Geomys -~-- •... __ .. 396 

Lepus ·-----------585,586 

Scalops .•• ------.... 61 

(Scapanus) • • • 65 

Sciurus -----·------ 275 
Spermopl!ilus •••••••• 326, 306 

Tamias............. 300 

tridecem-ljneatus, Arctomys • • • 316 

Sciurus --- - - 316 

Spermophilus 316, 306 

Trogontherium •.. _.......... 364 

trimucronatus, Arvicola (Geory

chus)........ 559 

Georychus _.... 559 

Page . 

tropicalis, Corsira • • • • • • • . . . • • 7 
trowbridgii, Arvicola _. ___ •.. _ ·529 

Lepus ••••••• 610, 574,576 

Sorex -----------· 13,10 

'l'uktu, Cervus tarandus ---·--· 634 

tuzu, Mus ••.•.••••• _........ 380 

u. 
urn brinus, Ascomys __ . ____ • _ _ 399 

Geomys •••••• 379,399,401 

Pseudostoma • • . • • • • 399 

Thomomys ••••. 399,388,395 
Unguiculata_________________ 1 

Ungulata----------------··· 1 
ungulatus, Lemmus •••••• ___ • 558 

unicolor, Felis ••••••• __ • _ ••. _ 

uroceras, Dasypus •...•••.•.•• 

Urocyon 

88 

624 

121 

littoralis, Vulpes ••• _... 143 

virginianus, Vulpes..... 138 

Urotrichus ------------------- 76,55 

gibbsii -------------- 76 
talpoides. ..•••••.•• 77 

Ursidae ----- - --------------- 206 
Ursus... • • • • • • • • • • • • • • • • • • • • 216 

amm·icanus •.• _ ••••••••• 225, 217 

americamts, var. cinnamoneus 2 2 8 

arctos •••• 217, 219, 221, 223, 229 

candescens............. 219 

cauda elongata........... 209 

cinereus --------------- 219 

falciger ---------------- 221 

ferox ••.• _. _ ---- •••.•• 219, 225 

gulo --·-··-----------181,182 

l!orribilis ••• 219, 217,'223, 225,229 

labradorius............. 202 

lotor • • • • • . • • • • . • • . • • . • 209 

luscus................. 181 

maritimus •••• •••••• _ ••• 229, 223 

niger, american us __ ...•• 226 

ornatus....... . ........ 216 

taxus.................. 202 

uthensis, Tamias.... • • • • . . . . 294 

utah, Vulpes ----------··---130, 131 

v. 

vagrans, Sorer---------------- 15,10 

variabilis, Canis .....• _ .•.•• 105, 110 

Lepus............. 578 

/ 
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variabilis, Sciurus • • • • • • • • • • • • • 283 

varians, Mephitis •••••••• ___ •• 193, 194 

variegatoides, Sciurus • • • • • • • • • • • 2 8 3 

variegatus, Sciurus ••• _ •••. 282, 248, 283 

varius, Sciurus .•• ••••• __ •• .• • • 283 

velox, Canis ............ 133, 136,137 

Vulpes -----··----- - --- 133 
virginiana, Didelphys •• ••• _. • • • • 2 32 

virginian us, Canis .. . .. __ •.••• 138 

Canis (Vulpes) .•• 11l8, 141 

Oervus •• 643, 638, 644, 648 

Lepus •. 579;585,586,587 

Sciurus --·---···· 249 
( Urocyon) Vulpes. •• 138 

virginicus, Myoxus •• _........ 349 

vison ---- ------------------ 177 

Lutra ----------------- 177 
(Lutreola) Mustela ...... 177 

Mus tela ............. .. 177 

Putorius --- - --------·-- 177 

(Putorius) Mus tela • • • • • • 177 
vittata, Mephitis _______ • ___ .... 200 

Viverra canadensis----------- 149 

mephitica............ 195 

piscator ------------- 149 
Vivm·ridae • -------. __ ---..... 146 

volucella, Pteromys •• ___ •••••••• 286 

volucella, Sciuropterus ------- 287 

Sciurus ------------- 286 

vulgaris, Lutra ---------- .. ·-· 186 

Lutra, var. canadensis 184 

l1ustela ........... 159, 161 

Putorius ••••••••••• l59, 160 

Vulpes ------------- 129 
(Vulpes) Canis, var. 

fulvus............ 124 

Vulpes --------------·------ 121 

argentatus --~--------124, 128 

cinereo-argentatus, Canis 133 

decussatus -----------124,127 

fulvus •••••••••••• 123, 124,130 

fulvus, var.decussatus.. 124 

lagopus, Canis._....... 137 

lagopus ••••••••••• 137, 129,135 

littoralis _ ..... ------.. 102 

macrourus • • • • . • • .. • • • . 130 

pennsylvanicus, Canis. __ 

( Urocyon) littomlis ••••••• 

124 

143 

(Urocyon) vi1-ginianus..... 138 

utah ·---------------130, 131 

velox • •• • --- •• • ••.••••• 133 
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Vulpes, virginian us, Canis. __ .138, 141 

vulgaris------·· ------- 129 

vulgaris, Canis, v~r. fulvus 124 

vulpina, Mustela_____________ 152 

Vulpinae •••••••• -- •••• - •• --- 121 

vulpinus, Sciurus ••••. 246, 245,249,257 

w. 
wagneri, Dipodomys. __ ••• _... 415 

wapiti, Cervus--------------- 638 

Page. 

washingtcmii, LepWJ --.---·-----583,576 
winingus, Mus tela •••• , •• ___ •• 177 

X. 
xanthognathus, Arvicola ________ 552, 553. 

xanthogenys,_ Mustela ____ •••• 17 6 
PutoriWJ _______ 176, 165 

Y. 
yaguarundi, Felis ••••• _._._. __ _ 88 

z. 
Puge, 

zibellina, Mustela ••••••• 152, 155,156 · 

zibethicus, Castor_ ••••• ___ .__ ,. 561 

Fiber ------------561,235 
Lemmus__________ 561 

Mus------------~- 561 
Myocastor ------ __ 561 

Ondatra • -------- 56~ 

zerda, Canis------------·---- 102 
zorilla, Mephitis •••• _._ •• __ .197, 198 





EXPLANATION OF THE PLATES.* 

PLATE I. (California and Oregon.) 

Fig.-Vulpes littoralis, Bd.-Coast fox.-Island of San Miguel, California .............. . 
Page, 

143 

PLATE II. (47th parallel.) 

Fig. 1-Lynx fasciatuB, Raf.-Red cat, adult.-Washington Territory.................... 96 
Fig. 2-? Felis concolor, L.-Panther, very young.-Washington Territory.............. 83 

(This may possibly belong to the preceding species.) 

PLATE III. (California and Oregon.) 

Fig. 1-Putorius xanthogenys.-Yellow-cheeked weaseL-San Francisco, California... 176 
Fig. 2-SpermoplLilus beecheyi, Rich.-California ground squirreL-Tejon Pass, Cal... 307 

PLATE IV. (41st parallel.) 

Fig. l-Spm·mophilus grammurus.-Rock squirreL-Fort Webster, N. M................. 310 
Fig. 2-0ynomys gunnisonii, Baird.-White-tailed prairie dog.-Oooachatope Pass.... 335 

PLATE V. (41st and 47th parallels.) 

Fig. 1-Dipodomys ordii, Woodh.-Kangaroo rat.-Rio Grande valley................... 410 
Fig. 2-Tamias townsendii, var. cooperi.-Puget's Sound..................................... 301 

PLATE VI. (41st parallel.) 

Fig. -Sciurusfremontii, Towns.-Fremont's squirreL-Rocky Mountains................ 27 

PLATE VII. (47th parallel.) 

Fig.-Sciurus douglassii var. suckleyi.-Steilacoom.-Variety with the hair on the 
under parts annulated....................................... ..................... ...... 275 

PLATE VIII. (35th parallel.) 

Fig. 1-Hesperomys texanus, Woodh.-Texas mouse.-Pecos river.......................... 464 
Fig. 2-Perognatus.flavus, Baird.-Fort Union, Neb........................................... 423 
Fig. 3-Hesperomys boylii, Baird.-Middle fork American river...... . ..................... 471 

"The following list of illustrations embraces all that have been prepared for the present volume, as well as those intended to 
accompany the special reports of the different railroad parties. The plates of the latter series bear on their upper border the 
official name of their respective surveys, as mentioned also in brackets after the number of the plate in the list, and it is to the 
reports of the parties thus indicated that reference is to be made for any figures not found in this volume. The names of the 
officers in command of the different lines of survey are as follows : 

47TH PARALLEL.-Governor I. I. Stevens in command. Zoologists, Dr. George Suckley, U.S. A., and J. G. CoGlper, M.D. 
38th, 39th, 41st PARALLEL.-Captain J. ,V. Gunnison first In command, succeeded by Captain E. G. Beckwith. Zoologists 

Mr. Kreutzfeldt and Mr. Snyder. 
35TH PARALLEL.-Captain A. W. Whipple in command. Zoologists, C. B. R. Kennerly, M.D., and H. B Miillhausen. 
32n PARALLEL.-Captain J. Pope in command. 
CALIFORNIA.-Lieutenant R. S. Williamson in command. Zoologist, A. L. Heermann, M.D. 
CALIFORNIA AND 0REGON.-Lieutenant R. S. Williamson in command. Report presented by Lieutenant H. L. ot. 

Zoologists, E. Sterling, M.D., and J. S. Newberry, M.D. Report prepared by the latter. 
Additional references to the expeditions under which the collections described were made, will be found in the introductory 

remarks at the beginning of the volume. 
The numbers placed after the specific names are the catalogue numbers of the particular specimen, which constitutes tho 

Driginal of the figure. 

93 L 
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PLATE IX. (47th and 35th parallels.) 

Page. 

Fig. 1-? Dipodomys agilis, Gam bel.................................................................. 414 
Fig. 2-Neotoma occidentalis, Cooper.-Bush-tailed rat.-Shoalwater Bay....... ........ 496 

PLATE X. (41st and 47th parallels.) 

Fig. 1-Thomomys rufescens, Max.-Gopher.--Fort Pierre, Neb............................. 397 

Fig. 2-Geornys castanops, Lec.-Gopher.-Bent's Fort........................................ 384 

PLATE XI. (35th parallel.) 

Fig. 1-Thornomys bulbivorus.-California gopher.-San Francisco......................... 389 
a-view of soft parts of mouth ; b-under view of left fore foot ; c-side 

view; and d-under view ofthe longest claw; e-under view of the left 
hind foot. 

PLATE XII. (35th parallel.) 

Fig. 1-Thornomyslaticeps, Baird.-Gopher.-Humboldt bay, California.................. 392 
1. a-under view of left fore foot; 1. b-side view; and 1. c-under view of 

its longest claw; 1. d-under view of left hind foot. 
Fig. 2-Thornomys fulvus.-Gopher.-San Francisco Mountains............................ 402 

References to details same as the preceding. 

PLATE XIII. (35th parallel.) 

Fig.-Lepus audubonii, Baird.-California rabbit.-California................... ...... ...... 608 

PLATE XIV. (35th parallel.) 

Fig.-Lepus trowbridgii, Baird.-California. ... .. . . ........ ..... ......... ......... ....... ........ 610 

PLATE XV. (47th parallel.) 

Fig.-Lepus washingtonii, Baird.-Red hare.-Washington Territory..................... 583 

PLATE XVI. (35th parallel.) 

Fig.-.Antilocapra americana, Ord.-Prong-horn antelope, young male.-Texas.-
The figures drawn from a living animal brought to Washington........... 666 

PLATE XVII. 

Fig. 1-Scalops aquaticus.-Mole.-Carlisle, Pa.~Drawn from an alcoholic specimen 60 
a-view of muzzle from below; b-view of muzzle from above; c-view of 

muzzle from the side ; d-under surface of left palm ; e-upper surface 
of hind foot ; /-tail, showing the naked portion. 

Fig. 2-Scalops townsendii, var. californicus -California mole.-San Francisco.-From 
dry skin.................................................................................... 65 

a-muzzle from above ; b-muzzle from below ; c-under surface of palm ; 
d-under surface of hind foot ; e-tail. 
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Fig. 3-Scalops breweri, Bachman.-Hairy-tailed mole.-Cleveland.-From dry skin 68 

a-muzzle from above; b-muzzle from the side; c- muzzle from below; 
d-under surface of left palm ; e-under surface of hind foot. 

Fig. 4-Scalops breweri, Bach.-Waterville, New York.-Young.-From alcoholic 
specimen..................................................... , .. .. . . .. . .. . .. .. .. .. . .. . . . 68 

a-muzzle from below ; b-muzzle from side; c-muzzle from above; d
under surface of palm ; e-under surface of hind foot. 

Fig. 5-Scalops townsendii, Bach.-Puget's Sound.-Alcoholic specimen ............. ·.... 65 
a-muzzle from below ; b-muzzle from the side; c-muzzle from above. 

PLATE XVIII. 

Fig. 1-0ondylura cristata.-Star-nosed mole.-Carlisle, Pa.-From alcohol, (No. 
662) ........................................................ ;................................ 71 

a-muzzle from below ; b-muzzle from above ; c-front view of muzzle ; 
d-left palm from above ; e-left palm from below ; /-left hind foot 
from below ; g-left hind foot from above ; h-tail. 

Fig. 2-Condylura cn:stata.-Male.-Middleboro, Mass.-Showing a different character 
of the nasal crest.-No. 2219............ .................. ......... ......... ..... .... 71 

Fig. 3-Urotrichus gibbsii, Baird.-Cascade Mountains, W. T.-No. 662.-Dried skin 
moistened and magnified two diameters........................................... 76 

a--muzzle from below ; b-muzzle from above ; c-muzzle from the side ; 
d-left palm from above; e-left palm from below; /-left hind foot 
from below ; g-left hind foot from above. 

Fig. 4-Blarina talpoides.-Shrew mole.-Columbus, Ga...................................... 36 
a-head from the side; b-head from beneath ; c-ear magnified, showing, 

x-the short auricle, bent a little back ; y y-the anterior border of the 
meatus ; z-the antihelix ; and v-the antitragus. The upper end of the 
antitragus should pass beneath the antihelix. 

Fig. 5-Sorex vagrans, Cooper.-No. 1261.-Cape Flattery, W. Territory............... 15 
Fig. 6-Sorex vagrans, Cooper.-No. 1259.-Cascade Mountains, Oregon Territory.

Magnified two diameters. These figures both represent the same species, 
and the latter, taken from a specimen with the feet much shrunken, was 
engraved by mistake. 

a-head from the side ; b-head from beneath ; c-under surface of left 
fore foot ; d-under surface of left hind foot. 

PLATE XIX. 

Fig. 1-Mephitis me{Joleuca, Licht.-'-White-backed skunk.-No. 790. -Western 
Texas:-Dried skin softened.......................................................... 192 

a-muzzle from below; b-muz.zlefrom above; c-muzzle fro!ll the side. 
Fig. 2-Putorius richardsonii, Bon.-WeaseL-No. 654.-Fort Steilacoom.-Skin 

dried and softened....................................................................... 164 
a-ea~; b-left fore foot from below; c-left hind foot from :below. 
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Fig 3-Putorius xanthogenys.-Yellow-cheeked weaseL-No. 536.-San Francisco.-
Dried skin softened .... ~................................................................ 176 

a-ear. 
Fig. 4-Putorius cicognanii.-Brown weaseL-Boston......................................... Hi1 

a-side of head. 
Fig. 5-Putorlusfrenatus.-Brownsville, Texas .-Half grown; in alcohol............... 173 

a-side of the head. 
Fig. 6-Putorius richardsonii, Bon.-Illinois................... .......... ......... ......... ...... 164 

a-side of the head. 
Fig. 7-Lutra canadensisJ Sab.-Otter.-Washington, D. C.-Dried skin softened; 

(skin of feet too much stretched)......................... ..................... ...... 184 
a-side of head reduced one· half; b-muzzle from below; c-left fore foot 

from below ; d-left hind foot from below, (half size.) 
Fig. 8-Lutra califomica, Gray.-California otter.-Cascade Mountains.-Dried skin 

softened, (feet shrivelled.)............................................................. 187 
a-muzzle from in frontJ (nat. size ;) b-left fore foot from below ; c-left 

hind foot from below, (half size.) 

PLATE XX. 

Fig. 1-Sciurus douglassi, Bach.-No. 1265.-Upper des Chutes, Oregon Territory.·-
In alcohol...................................................................... . ......... 275 

a-side of the head ; b-front view of head ; c-under surface of left fore 
foot ; d-under surface of left hind foot. 

Fig. 2-? Tamias q1wdrivittatus.-Four-lined squirreL-No. 1266.-Cascade Moun-
tains, Oregon Territory; lat. 44°.-Alcoholic specimen...................... 297 

a-side of the head; b-front view of head; c-under surface of left fore 
foot; d-under surface of left hind foot. 

Fig. 3-Spermophiluslateralis.-No. 1272.-Upper des Chutes.-In alcohol............. 312 
a-side of the head ; b-front view of head ; c-under surface of left fore 

foot ; d-under surface of left hind foot. 
Fig. 4-.A.plodontia leporina, Rich.-Sewellel.-No. 966.-Astoria.-Dried skin soft-

ened ........................................................................................ ·. 353 
a-front view of the muzzle; b-ear; c-under surface of left fore foot; 

d-under surface of left hind foot. 
Fig. 5~Perognatus p enicillatus, Woodhouse.-San Francisco Mountains, N. M.......... 418 

a---:-ear ; b-side view of tail, (from mounted specimen.) 

PLATE XXI. 

Fig. 1-Dipodomys ordii, vVoodhouse.-:-Montt:rey, Mexico.-In alcohol. ... :.............. 410 
a-side view of head; b-under surface of head, with the jaw closed, show

ing the pouches and the hairy ante-chamber of the mouth ; c-jaws open, 
showing the interior of the mouth and the transverse ridges of the palate ; 
d-under surface of left fore foot ; e-under surface of left hind foot; /
lateral view of a hind toe and claw. 
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Fig. 2-Arvicola montana, Peale.-No. 1271.-Lost river, California.-In alcohol... 
a-side view of head; b-front view of head; c-front face of upper in

cisors ; d-under surface of left fore foot ; e-under surface of left hind 
foot, (twice nat. size.) 

Fig. 3-Perognatus.flavus, Baird.-Missouri river, above Yellow Stone.-In alcohol. .. 
a-side view of head; b-under surface of head, with jaws closed ; c-under 

surface of head, with jaws open, showing the roof of the palate, with its 
transverse ridges ; d-under surface of left fore foot ; e-under surface of 
left hind foot. 

Fig. 4-Neotoma occidentalis, Cooper.-No. 968.-Astoria, 0. T.-Dried skin softened 
a-side of left ear ; b-under side of left fore foot ; c-side view of toe of 

left fore foot ; d-under surface of left hind foot ; e-side view of toe of 
left hind foot. 

Fig. 5-Jaculus hudsonius.-Jumping mouse.-Carlisle, Pa.-In alcohol; twice mag-
nified ...................................................................................... .. 

a-side of left ear ; b-under surface of muzzle ; c-under side of left fore 
foot ; d-under side of left hind foot. 

PLATE XXII. 
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Fig. 1-Geomys bursarius.-Gopher.-St. Louis.-In alcohol................................. 372 
a-side view of head ; b-under surface of head, with the jaws closed, 

showing the pouches; c-under surface of head, with the jaws open, 
showing the tongue, the hairy ante-chamber of the mouth, and the 
naked space behind the incisors; d-under ·surface of head, with lower 
jaw removed, showing the belt of hair across the palate, t-he naked space 
between this and the incisors, the naked portion of the palate, with its 
ridges, and the upper molars ; e-under surface of the left foot ; /-under 
view of middle claw of left fore foot; g-side view of the same; h-under 
surface of left hind foot. 

Fig. 2-? Thomomys borealis.-No. 1260.-Canoe creek, Cal.-In alcohol................. 396 
a-side view of head; b-under surface of head; c-under surface of left fore 

foot; d-side view of its middle claw; e-under surface of left hind foot. 
Fig. 3-Geomys pineUs, Raf.-Gopher.-Florida.-Dried skin softened.................... 380 

a-under surface of left fore foot; b-side view of its middle claw; a-
under view of its middle claw; d-under view of left hind foot; e-front 
view of upper incisors, showing the single median groove. 

Fig. 4-Geomys hispidus, Lec.-Mexico.-Dried skin softened................................ 386 
a-under surface of left fore foot ; b-side view of its middle claw ; a-

under surface of the same ; d-under surface of left hind foot. 

PLATE XXIII. 

Fig. 1~ Cervus macrotis, Say.-Mule deer, female.-No. 1200.-Upper Des Chutes, 
Oregon..................................................................................... 656 

a-side view, and b-under surface ofleft fore foot; c-side view, and d
under surface of hind foot. 
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Fig. 2-0ervus columbiamts, Rich.-Black-tailed deer, female.-No. 1192 . ...,-San Fran-
cisco, Cal.............................. . ................................................... 659 

a-side view, and b-under surface ofleft fore foot; c-side view, and d-
under surface of left hind foot. 

PLATE XXIV. 

Fig. 1-0ervus virginianus, Bodd.-Virginia deer.-New York. ............................. 643 
c-side view of hind foot ; d-under view of hind foot. 

Fig. 2-0ervus mexicanus, Gm.-Sonora neer, female.-Sonora.. ............................ 658 
a-side view, and b-under surface of left fore foot; C-"-Side view, and d-

under surface of left hind foot. 

PLATE XXV. 

Fig.-A.ntilocapra americana.-Antel0pe......... .. .. .. .. .. . .. ... . . .. .. . .. . . .. .. .. . . .. . .. .. . .. .. .. 666 
Figures of various horns of the American antelope, (mostly of the right 

one,) one showing the inner side, the other, the same horn viewed from 
behind, and exhibiting not only the outline, but the angle of inclination 
with the skull ; these views are marked respectively a and b. Views of 
horns of the European chamois are added to illustrate the differences. 

The numbers used are those of the Smithsonian osteological catalogue. 
Fig.-A.ntilocapra americana, Ord.-Antelope.-No. B-Male, Upper Missouri. No. 

1912- Young male, Fort McKavit, Texas, (from thespecimen figured on 
Plate XVI.) No. 963-For t Union, NebraBka. No. 1081-San Elizario, 
Texas. No. 655-Fort Union, Neb. No. 2471-Fort Chadbourne, 
Texas. No. 890-Laramie Peak. No. C-Upper Missouri. D-Diagram 
showing the inclination of horns with the vertical plane of the skull. 

Fig.-Oapella rupicapra.-Cbamois.-No. 1854.-Switzerland. No. 882, female.
Tyrol. 

PLATE XXVI. 

Figures of Soricidae, with views of the skulls magnified three diameters. 
Neosorex navigator, Cooper.-No. 629.-Vancouver, Oregon Territory..................... 11 
Sorex trowbridgii, Baird.-Astoria? Oregon Territory................................... . ...... 13 
Sorex vagrans, Cooper.-No. 1675.-Sboalwater bay, Oregon Territory.................. 15 
Sorex cooperi, Bach.-No. 2047.-West Northfield, Illinois................................... 27 

PLATE XXVII. 

Figures of Soricidae, with views of the skulls magnified three diameters. 
Sorex p achyurui, Baird.-No. 1674.-Pembina, Minn .............. .. .................... ~ ..... 20 
Sorex suckleyi , Baird.-No. 1677.-Steilacoom, Washington Territory.............. . ...... 18 
Sorex thompsoni, Baird.-No. 1686.-Burlington, Vermont............... .... ...... ......... 34 
Sorex haydeni, Baird.-No. 1685.-Fort Union, Nebraska.................................... 29 
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PLATE XXVIII. 

Figures of Soricidae and of Urotrichus, with views of skulls magnified three diameters. 
Sorex platyrhinus.-No. 1699.-Middleboro', Mass .............................................. . 
Sorex hoyi, Baird.-No. 1688.-Racine, Wisconsin ..................... ....................... .. 
Blarina berlandierii, Baird.-No. 2159.-Matamoras, Mexico .................... . .. ........ . 
Blarina exilipes, Baird.-No. 2157.-Washington, Miss ...................................... . 
Urotrichus gibbsii, Baird.-No. 662.-Washington Territory ................................ .. 

PLATE XXIX. (California and Oregon.) 
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32 
53 
51 
76 

Fig.-Mephitis bicolor, Gra.y.-Spotted skunk.-Santa Clara, California................... 197 

PLATE XXX. 

Figures of skulls and teeth. 
Fig. 1-Scalops townsendii, Bach.-No. 1275.-Steilacoom, Washington Territory.-

N atural size. ............................................................... ............ .... 23 
a-head ftom below; b-head from above; c-head from the side ; d-

lower jaw; e-lower jaw from above. 
Fig. 2-Scalops breweri, Bach.-No. 1779.-Cleveland, Ohio................................. 68 

Old, and teeth, much worn; natural size; references as in fig. 1; /-teeth 
of left side of upper jaw magnified; g-teeth of left side of lower jaw 
magnified. 

Fig. 3-Scalops townsendii, var. californicus.-California mole.-Petaluma, California. 65 
a-head from the side; b-lower jaw from the side, twice magnified; 

c-head from above ; natural size. 
Fig. 4-Sorex forsteri, Rich.-No.1773;-Carlisle, Penn...................................... 22 

a-side view of the head; b-side view of the lower jaw, magnified three 
diameters; c-head from below; natural size. Note.-.A.ll the remain-
ing figures on the plate have the same references. 

Fig. 5-Blarina brevicauda.-No. 3107.-Fort Berthold, Nebraska......................... 42 
Fig. 6-Blarina talpoides.-No. 1776.-Racine, Wisconsin.................................... 36 
Fig. 7-Blarina ang?J,sticeps, Baird.-No. 2120.---'Burlington, Vermont.................... 47 
Fig. 8-Blarina carolinensis.-No. 1779.-St. Louis, Mo...... ................................ 45 
Fig. 9---'Blarina cinerea.-No. 1771.-S. Carolina........................................... . ... 45 
Fig. 10-Blarina cinerea (parva:)-No. 3103.--'-Carlisle, Penn............................... 50 

PLATE XXXI. 

Fig. -Canis occidentalis~-Graywolf.-No. 1804.-Adirondac mountains, New York. 104 
Skull two-thirds natural size; 1-skull from below; 2-skull from above ; 

3-skull from the side ; 4-lower jaw from the side ; 5-lower jaw from 
above. 

PLATE XXXII. 

Fig. -Vulpes fulvus;-Red fox, adult male.-No. 683.-Carlisle, Penn................ 124 
Skull natural size; figs. 1-5, as in plate XXXI. 
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PLATE XXXIII. 

Fig. -Vulpes macrourus, Baird.-Great-tailed fox) adult female.-No. 1325.-Fort 
Page. 

Kearney, Nebraska .................... , .. . . .. . .. . . . . .. . . . . . . . .. .. . .. .. .. . . . . .. . .. .. .. .. 130 
Skull natural size.-Figs. 1-5, as in plate XXXI. 

PLATE XXXIV. 

Fig. -Vulpes velox.-Kit fox.-No. 1345.-Fort Kearny, Nebraska ......... ,.......... 133 
Skull unusually large; natural size; figs. 1-5, as in plate XXXI. 

PLATE XXXV. 

Fig. 1-Vulpes (U1·ocyon) virginianus.-Gray fox.-No. 771.-:-Perry county, Penn ... 1 
Skull natural size; a-skull from below; b-skull from above; a-skull 

from the side; d-side of lower jaw; e-lower jaw from above. 
Fig. 2-Vulpes (U1·ocyon) littoralis, Baird.-Coast fox.-No. 2154.-San Miguel, Cali-

fornia...... . .. .. ........................... .................................. .... .......... 143 
Skull natural size; a-e, as in fig. 1. 

PLATE XXXVI. 

Fig. 1-Mustela pennantii, Erxl.-Fisher.-No. 1073.-St. Lawrence county, New 
York................................................. . ........................... .... ....... 149 

Rather young ; skull natural size. The under view of the skull exhibits 
the transverse ridges of the skin of the palate, dried against the bone ; 
a-e, as in plate XXXV. 

Fig. 2-Mustela americana, Turton.-American sable.-No. 1668.-Essex county, 
NewYork ............................................................. ·......... .. .......... 152 

Skull natural size. View of head from above to show its narrow, elongated 
shape, as compared with fig . 1 on next plate. 

Fig. 3-Putorius noveboracensis, De Kay.-White weaseL-No. 624.-Carlisle, Pa..... 166 
Male ; figs. a-e as in plate XXXV. 

PLATE XXXVII. 

Fig. 1-Mustela americana, Turton.-American sable.-No. 1163.-Essex county, 
New York.................. ......... ...................................................... 152 

Skull natural size; a-e as in plate XXXV. 
Fig. 2-Putorius vison.-Mink.-No. 753.-Carlisle, Penn.................................... 177 

Very old skull; natural size; references as in preceding. 
Fig. 3-Puto1·ius vison.-Mink.-No. 718.-CarlisleJ Penn................................... 177 

Immature skull with the milk teeth. References as in preceding. 

PLATE XXXVIII. 

Fig.-Lutra canadensis, Sab.-Otter.-Washington, D. 0.................................... 184 
Adult skulL-Natural size. References as in Plate XXXI. 
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PLATE XXXIX. 

Fig.1-Taxideaberlandieri, Baird.-Me:x.ican badger.-No.l391.-Matamoras,Me:x.ico. 
Mature skull. Natural size. References as in Plate XXXV. 

Fig. 2-Taxidea labradoria.-Missouri badger.-No. 117'8.-Bois de Sioux., Neb ....... 
Under view of left side of upper ja'\t, to show the differences from T. 

berlandieri. 

Fig. 3-Mephitismesoleuca, Licht.-White-backed skunk.-No. 1886.---Western Texas. 
Very old skull ; the sutures all obliterated and the teeth much worn. 

References as in fig. 1. 

PLATE XL. 

Fig.-Procyon hernandezii, Wieg.-Black-footed racoon.-No. 1875.-Bodega, Cal-
'fi . . 1 orn1a ........... .................................................................... ........ . 

R~;~.ther immature skull, the posterior portion wanting. References as in 
Plate XXXI. 

PLATE XLI. 
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Fig.-Ursus ho.rribilis, Ord.-Grizzly bear.-No. 1219.-Pacific coast..................... 219 
Very, old skull. Figs. 1-5 as in Plate XXXI. All about one-third 

natural size. Fig. 6, left upper teeth from outside. _Fig. 7, left upper 
teeth from below. Fig. 8, left lower teeth from outside. Fig. 9, left 
lower teeth from above. 

PLATE XLII. 

Fig.-Ursus horribilis, Ord.-Grizzly bear.-No. 1220.~Pacific coaet..................... 219 
Rather immature skull ; the deciduous teeth just shed. References as in 

Plate XLI, except that figs. 1-5 are half natural size. 

PLATE XLIII. 

Fig. 1-9-Ursus arctos, L.:-Brown bear.-·No. 1033.-Sweden.............................. 223 
Marked two years old. About the same age as the skull on the preceding 

plate. References as in Plate XLI, except that figs. 1:-5 are •one half 

natural size. 
Figs. 10-13---'Ursus american·us, Pallas.-Black bear.-No. 1154.-Prairie Mer Rouge, 

Louisiana............. ................................................................. ... 225 
Teeth of natural size. Fig. 10, left ~pper teeth from outside; fig. 11, 

left upper teeth from below; fig . 12, left lower teeth from outside; fig. 

13, left lower teeth from below. 

PLATE XLIV. 

Fig.-Ursus maritimus, 1..-Polar bear.-No: 903.-Greet:tland ....................... ".'"' 
Adult skull. References as in Plate XLI; figs. 1-5 one-thud natural size. 

94 L 

229 
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PLATE XLV. 

Page. 

Fig. 1-Spermophilus douglassi, Rich.-Oregon g~ound squirreL-No. 1881.-0regon 
Territory........................ ............................ . .............................. 309 

a-skull from below; b-sk.ull from above; c-skull from the side; d
left side of lower jaw; e-left side of lower jaw from above. 

Fig. 2-Sciurus carolinensis, Gm.-Gray squirreL-No. 1626.-Washington, D. C.... 256 
References a-e as in fig. 1. . 

Fig. 3-Sciurus douglassi, Bach.-No. 2229.*-Upper Des Chutes, Oregon Territory... 2'75 
References a-e as in fig. 1. 

Fig. 4-Tamias townsendii, Bach.-No. 2226.-Cape Flattery, Wash. Territory....... 301 
References a-e as in fig. 1 ; /-left upper molars from below; g-left lower 

molars from above. These last two magnified nearly three diameters. 
Fig. 5-Spermophiluslateralis, Say.-Squirrel.-No. 2228.-Upper des·Chutes, Oregon 

Territory ..... .-.......................................................................... .. 312 
Figs. a-g; references as in the last figure. 

P LATE XLVI. 

Fig. 1-Sciurus hudsoni1ts, Pallas.-Red squirreL-No. '72'7.-Carlisle, Penn............. 260 
Skull a-e as in preceding plate. 

Fig. 2-Tamias striatus.-Ground squirreL-No. 1898.-Essex county, New York.... 292 
a-g, as in fig. 4 'of preceding plate ; f-g magnified two diameters. 

Fig. 3-Spermophilus beecheyi, Rich.-No. 1598.-Tejon valley.............................. · 30'7 
a-g as in preceding figure. 

Fig. 4-Spermophilus franldini, Rich.- 'i? No. 1885.-Racine, Wisconsin.................. · 314 
a-e as in fig. 1. 

PLATE XLVII. 

Fig. 1-.A.rctomys.fiaviventris, Bach.-Yellow-footed marmot.-No. 23'72.-Black hills. 343 
Skull, a-e as in plate XL VI. 

Fig. 2-Cynomysludovicianus, Raf.-Prairie dog.-No. 1350.-Fort Kearney........... 331 
a-e as in the preceding. 

FJg. 3-Cynomysludovicianus, Raf.-No. 1349...................... .............................. 331 
Molars of a very old individual, much worn obliquely ; a-under view of 

right upper molars ; b-upper surface of lower molars. 
Fig. 4-0ynomys gunnisonii, Bd.-No. 1636.-Cochetope Pass................................ 335 · 

References a-g, as in fig. 4, plate XLV; f-g slightly enlarged. 

PLATE XLVIII. 

Fig. 1-0astor canadensis, KuhL- Beaver.-No. 1003.-Rio Grande, Texas............. 355 
Skull, reduced to two-thirds natural size; a-skull from below; b-skull 

from above; c-skull from the side; d-left side of lower jaw; e-left 
side of lower jaw from above. 

" Incorrectly printed 2269 in the list of specimens. 
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Fig. 2-Sciurus cinerf'-us, L.-Fox squirreL-No. 932.-Washi_!lgton, D. C .... ; ........ . 
References a-e, as in fig. 1. 

Fig. 3-Spermophilus harrisii, A. & B.-No. 1600.-Mohave Desert .•..................... 
a-e as in fig. 1; /-left upper molars from below, (inverted by the en

graver ;) g-left lower molars fi:om above. The two las; figures magni-
fied nearly three times. -

PLATE XLIX. 
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Fig. 1-A.rctomys monax, Gmelin.-Woodchnck.-No. 1261:-Western Missouri....... 339 
Skull natural Rize ; a-e as in the preceding plate. 

Fig. 2-A.plodontia leporina, Rich.-Sewellel.-Puget's Sound............................... 353 
Natural size; a-e as in the last; /-view of occiput from behind. 

PLATE L. 

Fig. 1-Geomys clarkii, Baird.-No. 1623.-Presidio del Norte.............................. 383 
a-under view of skull; b-upper view of skull; c-the same from the side; 

d-upper molars of the left side, magnified; e-lower jaw from the side; 
f-lower jaw from above; g-lower molars of the left side, magnified. 

Fig. 2-Geomys bursarius.-Gopher.-No. 1767.-St. Louis.................................. 372 
References as in fig. 1. 

Fig. 3-Thomomys bulbivorus.-California Gopher.-No. 1280.-Monterey, California 389 
References as in fig. 1. 

Fig. 1-Dipodomys ordii, Woodh.-Kangaroo rat.-Western Texas........................ 410 
Skull. All the outlines three times the natural size ; a-skull from below ; 

b-skull from above; c-skull from the side; d-left side of lower jaw; 
e-left side of lower jaw from above; /-occiput from behind. 

Fig. 2-Dipodornys ordii, Woodh.-No. 1125.-Sonora, Mexico............................. 410 
Another skull, natural size ; a-e as in the preceding figure ; /-upper 

molars from below; g-left lower molars from above; h-upper incisors 
from the front; j, g, h, magnified about twice. 

Fig. 3-Perognathus monNcola, Bd.-No. 1585.-St. Mary's, Rocky mountains......... 422 
Quite old; references a-h, as in the last figure; J, g, and h, magnified 

nearly three diameters. 
Fig. 4-Perognathus hispidus, Bd.-No. 1695.-Matamoras.................. ................. 421 

Male; teeth not worn; references a-gas in preceding. 

PLATE LII. 

Fig. 1-Thomornys bulbivorus.-California gopher.-No. 1280.___;Monterey, California. 389 
Skull. References a-gas in fig. 2, plate LI ;jand g magnified two diameters. 

Fig. 2-Geomys breviceps, Baird.-No. 1138.-Prairie Mer Rouge........................... 378 
References a-g, as in preceding figure ; f and g magnified about three 

times. 
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Fig. 3-'-Bespemmys boylii, Baird.-No. 1270.-Middle fork of American river, Cal.... 471 
References a-g, as in fig. 1; f and g magnified nearly three diameters. 

Fig. 4-Hesperomys (Oryzomys) palustris.- o -No. 2111.-Society Hall, S.C........... 482 
References a-g, as in fig. 1. 

Fig. 5-Hesperomys•texanus, Woodb.-No. 2217.-Turkey creek, Texas................... 464 
Grinding surfaces only of the molar teeth; a-of left upper molars; b-of 

left lower molars, magnified rather more than twice. 
Fig. 6-Mus tectorum, Savi.-White-bellied rat.-No. 1685.-Cadcreita, New Leon.... 441 

References a-g, as in fig. 1 ; f and g magnified twice. 

PLATE LIII. 

Fig. l-Neotomajuscipes, Cooper.-Bush rat.-No. 2040.-Santa Clara, California.... 496 
Male quite old. a-skull from below ; b-skull from above; c-skull from 

the side; d-left side of lower jaw; e-left side of lower jaw from above; 
/-upper molars of left side ; g-lower molars of left side. The two last 
magnified three times. 

Fig. 2-Neotoma .flm·idana, Say & Ord.-Wood rat.-No. 2056.-St. Simon's island, 
Ge'orgia ......... ;.......... ........ ....................................................... 4g7 

Very large and old. References a-g, as in the last. Two last magnified 
three times. ' 

Fig. 3~Neotoma occidentalis, Cooper,,_Brush-tailed rat.-No. 1591.-Shoalwa.ter bay, 
Washington Territory ................................ ,............... ....... ... ....... 496 

Not very old. References a-gas in fig. 1; f and g magnified twice. 
Fig. 4-Neotoma magister, Baird.-Fossil; from the bone cave at Carlisle, Pa..... ..... 498 

a-left side of lower jaw ; b-left side of lower jaw from above. 
Fig. 5-Neotoma cinerea.-Rocky Mountain rat.-No. 2159.-Fort Sarpy? Yellow-

stone river, Nebraska................................................................... · 499 
References a-gas in fig. 1; f and g magnified rather more than twice. 

Fig. 6-Sigmodon berlandieri, Baird.-Texas cotton rat.-No. 1672.-West of San 
Antonio ............................ ;....................................................... 504 

Very old. References a-g as in fig. 1; f and g magnified rather more than 
three times. 

Fig. 7.:....Sigmodon berlandieri, Baird.-No. 1681.-Santa Rosalia, Mexico................ 504 
Rather young. a-grinding surface of left upper molars; b-grinding 

surface of left lower molars. Magnified nearly three t~mes. 

PLATE LIV. 

All the figures in the present plate represent the grinding surfaces of the molar teeth 
on the left side of the jaw. The one above the number belongs to the 
superior molars, the lower figure to the inferior ones. 

No. 1719-Arvicolapinetorum, Lec.-No. 17/-l/.-Georgia ........................ ~............ 544 
No. 1714-Arvicola cinnamomea, Bd.-No. Vif.-t. Pembina.................. .......... 541 
No. 2211-Neotoma mexicana, Bd.-No. fi-tt.~San Pedro river, Sonor'i:L.................. 490 
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No. 626b_:_Fiber zibethicus, L.-No. 626h.-Carlisle, Pa ..................................... .. 
No. 1587-? Arvicola austera, Lec.-No. 1_!5'"t .-Calcasieu, La ............................. .. 
No. 1306-Reithrodon montanus, Bd.-No. 1-;{4°16 .-Rocky mountains ...................... . 
No. 978-Neoioma.fioridana, Say. & Ord.-No. ~8'1-j.-Charleston, S.C ................ . 
No. 1595-Arvicola townsendii, Bach.-No. 1-f6945 .-Shoalwater bay ....................... .. 
No. 1694-Neotoma cinerea, Bd.-No. Vt-l.-Milk river, Nebraska ...................... . 
No. 939-? Neotoma fuscipes, Cooper.-No. 939.-Los Angeles, California ............ .. 
No. 1674-Neotom"' mexicana, Bd.-No. 12'"tl.-Chihuahua ................................ .. 

PLATE LV. 
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Page. 
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Fig. 1-Erethizon epixanthus, Brandt.-No. 1263.-Yellow-haired porcupine.-Bill 
Williams' fork, New Mexico.......................................................... 569 

a-under surface. of skull ; b-upper surface of skull ; c-side of skull ; d-
side pflower jaw-; e-upper view oflower jaw. 

Fig. 2-? Erethizon epixanthus -No. 822.-Upper Missouri................................... 569 
Upper view of skull. 

Fig. 3-Erethizon dorsatus, F. Cuv.-Canada porcupine.-No. 3066.-Essex county, 
New York.................................................................................. 568 

Upper view of skull. 

PLATE LVI. 

Fig. 1-Lepus glacialis, Leach.-Polar hare.-No. 2277.-Newfoundland................ 577 
Skull. References a-'e as in preceding plate. 

Fig. 2-Lepus campestris, Bach.----'-Gray hare.-No. 972.-Fort Union; Nebraska....... 585 
References a-e as in preceding plate. 

PLATE LVII. 

Fig. 1-Lepus callotis, Wagler~-Jackass rabbit.-No. 119l.....:..;_Btazos Santiago, Texas, 590 
Skull. References a-e as the preceding. 

Fig. 2-Lepus californicus, Gray.~No. 2273.-Petaluma, California ......... ~............ 594 
References a..c.e as the preceding. 

PLATE LVIII. 

Fig. 1-Lepus sylvaticus, Bach.-Gray rabbit.-No. 625.-:-Carlisle, Pa................... 597 
Skull. References a-e as the preceding. 

Fig. 2-Lepus auditbonii, Baird.-No. 2045.-San Francisco, California.................. 608 
References ar-e as the preceding. 

PLATE LIX. 

Fig. 1-Lepus aquaticus, Bach.-Swamp rabbit.-No. 1228.-Calcasieu, La............. 612 
Skull. References a-e as the preceding. 

Fig. 2-Lepus palustris, Bach.-Marsh rabbit.-No. 2054.-St. Simon's island, Ga. 615 
References a-e as the preceding. 
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PLATE LX. 
Page. 

Fig. 1-Mephitis mephitica.-Common skunk.-No. 670.-Carlisle......................... 195 
Skull. References a-e as the preceding. 

Fig. 2-Mephitis varians, Gray -Texas skunk.-No. 1117.-Eagle Pass, Texas....... 193 
References a-e as the preceding. 

Fig. 3-Mephitis bicolor, Gray.-Stupid skunk.-No. 2182.-Santa Clara, California, 19'1 
References a-e as the preceding. 

LIST OF WOOD-CUT FIGURES. 
Fig. 1-Alce americanus, Jardine.-Moose.-No. 85'1.-Maine ............................ . 

Adult. Left horn seen from the front. Scale 5.09 inches to the inch of 
figure. 

Fig. 2-Alce americanus, Jardine.-Moose.-No. 782.-Hamilton, New York ......... .. 
Young male of second year. Right horn from the front. Natural size 4.10 

inches to the inch of the figure. 
Fig. 3-Rangifer caribouJ Aud. & Bach.-Wood caribou.-No. 900.-Isle Royale, 

Lake Superior .......................................................................... .. 
Right horn from inside. Natural size 6.30 inches to the inch of figure. 

Fig. 4-Rangifer caribou, Aud. & Bach.-No. 1198.-Trois Rivieres, Canada ......... . 
Young, probably of the second year. Right horn viewed from the inside. 

Size 4 inches to the inch of the figure. 
Fig. 5-Rangifer caribou, Aud. & Bach .......................................................... .. 

The left horn of the same animal viewed from the outside. Size 3.14 
inches to the inch of figure. 

Fig. 6-Rangifer caribou, Aud. & Bach.-No. 1199 .......................................... .. 
Another horn from the same locality. Right side from inside. Size 3.38 

inches to the inch of the figure. 
Fig. 'T___;_Rangifergroenlandicus.-Barren ground caribou.-No. 906.--=-North Greenland. 

Male. Right horn from inside, showing the palmated brow antler. The 
left horn is without it. Size 'T. 08 inches to the inch of the. figure. 

Fig. 8-The same species (No. 905) from the same locality. Supposed to be the female. 
No palmated brow antler on either side. Right antler from inside. Size 
6.83 inches to the inch of the figure .............................................. .. 

Fig. 9-0ervus canadensis, Erxl.-Elk ............................. :•······· ..................... .. 
End of the nose as seen obliquely from above and in front. The figure is 

to be considered only as an approximation to accuracy, having been 
taken from a distorted skin. 

Fig. 10-0ervus canadensis, Erxl.-Elk ......................................................... ; .. 
Under surface of left front hoof. 

Fig. 11-0ervus canadensis, Erxl.-Elk.-No. 3253.-California .......................... . 
Right antler from inside. Size 9.90 inches to the inch of the figure. 

. Fig. 12-0ervus virginianus, Bodd.-Deer ............................ "' ......................... .. 
End of the nose as seen obliquely from above and in front. The figure is a 

mere diagram, having been taken from a much distorted skin. 
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644 
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Page. 
Fig.l3-Cervus virginianus, Bodd.-Deer.-No. 3062.-Essex county, New York..... 648 

Right horn from inside. Size 4.16 inches to the inch of the figure. 
Fig. 14-?0ervusleucurus, Dougl.-White-taileddeer.-No. 2920.-Yellowstone river 651 

Right horn from inside. Size, 3.68 inches to the inch of the figure. 
Fig. 15-? Oervusleucurus, DougL-No. 658.-Upper Missouri.............................. 658 

Left horn from inside. Size, 5.04 inches to the inch of the figure. This 
horn is remarkable for the amount gfflattening and consequent elongation, 
antero-posteriorly, of the cross section. at any point. 

Fig. 16-? Oervusleucurus, Dougl.-No. 2928.-White Earth river, Nebraska.......... 651 
Both horns from the left. Size, 3.91 inches to the inch of the figure. This 

horn is much compressed antero-posteriorly, at its termip.al or upper 
half, as in the moose or reindeer. It may possibly belong to a 0. mac
rotis, but is labelled by Lieut. Warren 0. Virginianus, and most probably 
is the white-tail deer of the Upper Missouri. 

Fig. U-Oervus leucurus, Dougl.-No. 3203.-Whidby's island, Puget's-Sound........ 651 
The true 0. leucurus of Douglass. Right horn from inside. Size, 5.09 

inches to the inch of the figure. 
Fig. 18-? Oerm£s leucurus, Dougl.-No. 829-Big Sioux, Nebraska........................ 652 

Head from before, showing the remarkable development of snags. Size, 
6.20 inches to the inch of the figure. 

Fig. 19-0ervus macrotis, Say.-Mule deer.7 No. 831.-BigSioux, Nebraska............ 657 
Right horn from inside. Size, 8.23 inches to the inch of the figure. 

Fig. 20-0ervus macrotis, Say.-No. 2918.-Yellowstone...................................... 657 
Right horn from inside. Size, 5 inches to the inch of the figure. 

Fig. 21-0ervus columbianus, Rich.-Black-tailed deer.-No. 1618.-Monterey, Cal... 660 
Right horn from inside. Size, 8.30 inches to the inch of the figure. 

Fig. 22-0ervus columbianus, Rich.-No. 3204.-Puget's Sound................. ........... 660 
Right horn from inside, showing the absence of fork on one side, ItS well as 

of basal snag. Size, 5. 7 4 inches to the inch of the figure. 
Fig. 23-Antilocapm americana, Ord.-Prong-horned antelope.............................. 668 

End of muzzle, "as viewed from above and in front, (taken from a well 
mounted head Fig. 24. Under surface of left front hoof. 

Fig. 24.-0vis montana, Cuv .-Bighorn............................................................ 674 
Male. End of muzzle, as viewed from above and in front, (taken from the 

mounted specimens brought by Captain Stansbury.) 
Fig. 25-Under surface ofleft front hoof............................................................ 674 
Fig. 26-0vis montana, Cuv.-Bighorn.-Upper Missouri..................................... 675 

Male. Left horn from the left side. 
Fig. 27-The same, from the front............ ...................................................... 675 
Fig. 28-B~se of the horn............................................................................... 675 

Scale, 4 inches to the inch of the, figure. 
Fig. 29-0vis montana, Cuv.-No. 2593,_:_Bridger's Pass............... ..................... 676 

Fenia'le. Left horn from the left side. Size, 3.42 inches to the inch of the 
figure. 
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Fig .. 30_,.-0vis montana, Ouv . ..,.....No. 1608.-SamFrancisco lllOuntains, Ne;w 1\{exico..... 677 
Male. Left horn from left side. 

Fig·. 31-Ditto,. from the front ................................ . .............................. : ..... ~... 677 
Fig. 32-Base of the horn ...................... . ................. :........................................ 677 

Size, 5.61 inches to the inch of the figure. · 
Fig. 33-0vibos moschatus,.,--Musk ox................................................................ 681 

End ofmuzzle f:r~m above and in front. This figure is merely a rude out
line, having be.en hastily copied from the mounted specimen in the 
Philadelphia Academy.................................................................. 681 

Fig. 34-B'os ameri'ca.nus.-Buffalo .. ~ ................................. _ ....................... ,.... ..... .. 683 
End of nose from above and in -front. 

Fig. ·35-Under surface of left. front,, hoof....... . ......... ....................... .... ........... ...... 683 
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SYSTE~1ATIC LIST OF ILLUSTRATIONS. 

SORICINAE. 

Neosorex navigator, Cooper.~Animal and skull, Plate XXVI, No. 629. 
Sorex trou:bridgii, Baird.-Animal and skull, Plate XXVI. 

753 

vagrans, Cooper.- Details of external form , Plate XVIII, figs. 5 and 6. Animal and 
skull, Plate XXVI, No. 1675. 

suckleyi, Baird.-Animal and skull, Plate XXVII, No. 1677. 

pachyurus, Baird.- Animal and skull, Plate XXVII, No. 1674. 
forsteri, Rich.- Details, Plate XXX, fig. 4. 
platyrhinus, Wagner.-Animal and skull, Plate XXVIII, No. 1699 .. 

cooperi, Bach.-Animal and skull, Plate XXVI, No .. . 2047. 
haydeni, Baird. - Animal and skull, Plate XXVII, No. 1685. 
lwyi, Baird.-Animal and skull, Plate XXVIII, No. 1688. 
tlwmpsoni) Baird.-Animal and skull, Plate XXVIr, No. 1686 .. 

Blarina talpoides, Gray.- Details of external form, Plate XVIII, fig. 4, and Plate XXX, fig. 6. 
brevicauda, Gray.-Details, Plate XXX, fig. 5. 
carolinensis.-Details, Plate XXX, fig. 8. 
angusticeps, Baird.- Details, Plate XXX, fig. 7. 
cine1·ea.-Details, Plate XXX, figs. 9 and 10. 
cxilipes, Baird.-Animal and skull , Plate XXVIII, No. 2157'. 
berlandieri, Baird.- Animal and skull, Plate XXVIII, No. 2159. 

TALPINAE. 

Scalop6 aquaticus .. - Details of external form, Plate XVII, fig. 1. 
townsendii, Bach.- Details of external form, Plate XVH, fig. 5, Plate XXX, fig. 1. 
townsendii, Bach., var. californicus.- Details of external form, Plate XVII, figs. 2 and 

6 ; Plate XXX, fig. 3. 
b1·eweri) Bach.- Details of external form, Plate XVII, figs . . 3- 4; Plate XXX, fig. 2. 

Talpa europaea, L.- Muzzle, Plate XVII, fig. 7. 
Condylura cristata, IlL- Details of external form, Plate, XVIII, figs. 1....:2. 
Urotrichus gibbsii, Baird.-Details of external form, Plate XVIII, fig. 3. Animal and skull, 

Plate XXVIII, No. 662. 

FELINAE. 

? Felis concolor.-Animal, very young, P late II~ :fig. 2. 
Lynxfa.sciatus~ Raf.-Animal, Plate II, :fig. 1. 

95 L 
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LUPINAE. 

Canis occidljntalis, var. griseo-albus.-Skull, Plate XXX~. 

VULPINAE. 

Vulpesfulvus, var.fulvus.--Skull, Plate XXXII. 
macrourus, Baird.-Skull, Plate XXXIII. 
velox, Aud. and Bach.-Skull, Plate XXXIV. 
virginianus, Rich.-Skull, Plate XXXV fig. 1. 
littoralis, Baird.-Animal, Plate I. Skull, Plate XXXV, fig. 2. 

MARTINAE. 

Mustela pennantii, ErxL-Skull and gum folds, Plate XXXVI, fig. 1. 
americana, Turton.-Skull, Plate XXXVI, fig. 2, and Plate XXXVII, fig. 1. 

Putori1ts cicognanii.-Details, Plate XIX, fig. 4. 
richardsonii, Bp.-Details, Plate XIX, fig. 2-6. 
noveboracensis, DeKay.-Skull, Plate XXXVI, fig. 3. 
frenatus, Aud. & Bach.-Details, Plate XIX, fig. 5. 

Putorius xanthogenys.-Animal, Plate Ill, fig. 1. Details, Plate XIX, fig. 3. 
vison, Rich.-Skull, Plate XXXVII; fig.- 2, adult, and fig. 3, young. 

LUTRINAE. 

Lutra canadensis, Sab.-Details, Plate XIX, fig. 7. Skull, Plate XXXVIII. 
californica, Gray.-Details, Plate ::X:.IX, fig. 8. 

MELINAE. 

Mephitis varians, Gray.-Skull, Plate LX, fig. 2. 
mesoleuca, Licht.-Details, Plate XIX, fig. 1. Skull, Plate XXXIX, fig. 3. 
mephitica, Shaw.-Plate LX, fig.l. 
bicolor, Gray.-Animal, Plate XXIX. Skull, J>late LX, fig. 3. 

Taxidea (lmericana, vVaterh . .;_Upper jaw, Plate XXXIX, fig. 2; 
berlandieri, Baird.~Skull, Plate XXXIX, fig. 7'. 

SUBURSINAE. 

Procyon ll,ernandezii, Wagler ,;;;;;;;;;Skull, rather young; Pla.te X,L, 

URSINAE. 

Ursus horr£bilis, Ord.-Skull, very old, Plate XLI. Skull, rather young, Plato XLII. 
arctos, L.-Skull rather immature, Plate XLIII, figs. 1-9. 
ame1·icanus, Pallas.-:-Skull, Plate XLIII, :figs. l{}:.;;-l3i ' 
maritimus, Linn.~kull, Plate XLIV. . ' . 

, ·· 
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1:30IURINAE. 

Sciurus cinereus, Li.nn.-Skull, Plate XLVIII, fig. 2. 
carolinensis, Gm.-Skull! Plate XLV, fig. 2. 
httdsonius, Pallas.-Skull, Plate XLVI, fig. I. 
jremontii, Towns.-Animal, Plate VI. 
douglassii, Bach.-Details, Plate XX, fig. 1. Skull, Plate XLV1 fig. 3. 
douglassii, Bach., v'ar. ~uclcleyi.-Animal, Plate VII. 

Tamias striatus.-Skull, Plate XL VI, fig. 2. 
quadrivittatus, Rich.-Details, Plate XX, fig. 2. 
townsendii.-Skull, Plate XLV, fig. 4. 
townsendii, Bach., var. Cooperi.-Animal, Plate V, fig. 2. 

Spermophilus beecheyi, Rich.-Animal, Plate III, fig. 2. Skull, Plate XLVI, fig. 3. 
douglassii, Rich.-Skull, Plate XLV, fig. I. 
grammurus, Bachman.-Ani.mal, Plate IV, fig. I. 
lateralis, Rich.-Details, Plate XX, fig. 3. Skull, Plate XLV, fig. 5. 
hanisii, Aud. and Bach.-Skull, Plate XLVIII, fig. 3. 
franklini, Rich.-Skull, Plate XLVI, fig. 4. 

Cynomys ludovicianus.-Skull and teeth, Plate XLVII, figs. 2-3. 
gunnisonii, Baird.-Anirnal, Plate IV, fig. 2. Skull, Plate XLVII, fig; 4 . 

.Arctomys monax, Gmelin.-Skull, Plate XLIX, fig. 1. 
jlaviventer, Bachman.-Skull, Plate XLVII, fig. 1. 

CASTORINAE . 

.Aplodontia leporina, Rich.-Details, Plate XX, fig. 4. Skull, Plate XLIX, :fig. 2. 
Castor canadensis, Kuhl.-Skull, Plate XLVIII, fig. 1. 

SACOOMYINAE. 

Geomys bursarius, Rich.-Details, Plate XXII, fig. 1. Skull, Plate L, fig. 2. 
breviceps, Baird.-Skull, Plate LII, fig. 2. 
pinetis, Rafinesque.-Details, Plate XXII, fig. 3. 
castanops, Leconte.-Animal, Plate X , fig. 2. Skull, Plate L, fig. 1. 
hispidus, Leconte.-Details, Plate XXII, fig. 4. 
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Tlwrnomys bulbivorus.-Animal, with details of external form, Plate XL Skull, Plate L, fig. 
3, and Plate LII, fig. 1. 

laticeps, Bai.rd.- Animal, with details, Plate XII, fig. l· 
Tlwmomys borealis.-Detai.ls, Plate XXII, fig. 2. 

rufescens, Maxim.-Animal, Plate X , fig. 1. 
fulvus.-Animal, with details, Plate XII, fig. 2. 

Dipodomys ordii, Woodhouse.-Anirnal, Plate V, fig. 1. Details, Plate X~I, fig. 1. Skull 
much enlarged, Plate LI, fig. 1. Natural size, fig . 2. 

agilis, Gambel.-Animal, Plate IX, fig . 1. 
Perognathus penicillatus, Woodhouse.-Details, Plate XX, fig. f). 

hispidus, Baird.-Skull, Plate ~I, fig. 4. 
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Perognatlws rnonticola, Baird.-Skull, Plate LI, fig. 3. 
jlavus, Bainl.---~Animal, Plate VIII, fig. 2. Details, Plate XXI, fig . 3. 

DIPODINAE. 

Jacul~ts lwdsonius.-Details, Plate XXI, fig. 5. 

MURINAE. 

lJfus tectorurn, Savi.-Slmll, Plate LIT, fig. 6. 
Reithrodon rnonfanus, Baird.-Teetb, Plate LIV, No. 1306. 
Hesperornys tcxanus, vVoodhouse.--Animal, Plate VIII, fig . 1. Skull, Plate LII, fig. 5. 

boyb:i, Baird .-Animal, Plate VIII, fig. 3. Skull, Plate LII, fig. 3. 
palustris, vVagner.-Slmll, Plate LII, fig. 4. 

Neotornajloridana, Say. and Ord.-Skull, Plate LII, fig. 2. 

mexicana, Baird. - Teeth, Plate LIV, No.-- and No. 1674 . 
.fuscipes, Cooper.-Skull, Plate LIII, fig. 1. Teet.h, Plate LIV, No. 936. 
occidentalis, Cooper.-Animal, Plate IX, fig. 2. Details, Plate XXI, fig. 4. 

Skull, Plate LIII, fig. 3. 
cinerea.-Skull, Plate LIII, fig. 5. Teeth, Plate LIV, No. 1694. 
magister, Baird.-Lower jaw, Plate LHI, fig. 4. 

Sigmodon berlandieri, Baird.-Skull, Plate LIII, figs. 6-7. 

ARVICOLINAE. 

Arvicola townsendii, Bachman.-Teeth, Plate LIV, No. 1595. 
montana, Peale.-Details, Plate XXI, fig. 2. 
austera, Lec.-Teeth, Plate LIV, No. 1587. 
cinnarnonea, Baird.-Teeth, Plate LIV, No. 1714. 
pinctorum, Leconte.-Teeth, Plate LIV, No. 1719. 

Fiber zibethicus, Cuv.-Teeth, Plate LIV, No. 626. 

HYSTRICIN AE. 

Erethizon dorsatus.-Upper view of skull, Plate LV, fig. 3. 
epixanthus, Brandt.-Skull, Plate LV, figs. 1-2. 

LEPORINAE. 

L epus glacialis, Leach.-Skull, P late LVI, fig. 1. 
washingtonii, Baird.--Animal, Plate XV. 
campestris, Bach.-Skull, Plfl,te LVI, fig. 2. 

callotis, Wagler.-Slmll, P late LVII, fig. 1. 
californicus, Gray.-Skull , Plate LVII, fig. 2. 
sylvaticus, Bach.-Skull, Plat~ LVIII, fig. 1. 
audubonii, Baird.-Anima1, Plate XIII. Skull, Plate LVIII, fig. 2. 
trowbridgii, Baird.-Animal, Plate XIV. 
aquaticus, Bach.-Skull, Plate LIX, fig. l. 
palustris, Bach.-Skull, Plate LIX, fig. 2. 
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CERVINAE. 

Alee amcricanus, Jardine.-Horns, adult, wood-cut, fig. l ; young, fig. 2, p. 632. 
Rangifer caribou, Aud. & Bach.-Horns, adult, wood-cut, fig. 3; young, figs. 4, 5 & 6, p. 634. 

groenlandicus.-Horns, adult male, wood-cut, fig. 7; adult-female? fig. 8, p. 635. 
Oervus canadensis, Erxl.-M:uzzle, wood-cut, fig. 9; hoof, fig. 10, p. 639; horns, fig. 11, p. 641. 

virginianus, Boddaert.-Feet, Plate XXIV, fig. 1; muzzle, wood-cut, fig. 12, p. 644; 
horns, fig. 13, p. 648. 

leucurus, DouglaEs.-Horns, adult, wood-cut, figs. 14, 15, 1'7, p. 651; fig. 18, p. 652. 
?Young, fig. 16, p. 651. 

mexicanus, Gmelin . ...-Feet, Plate XXIV, fig. 2. 
macrotis.-Feet, Plate XXIII, fig. 1. Horns, wood-cut, figs. 19-20, p. 657. 
columbianus, Rich.-Feet, Plate XXIII, fig. 2. Horns, wood-cut, figs. 21-22, p. 660. 

ANTILOPINAE. 

Antilocapra americana, Ord.-Animal, Plate XVI ; various horns, Plate XXX; muzzle and 
hoof, wood-cut, figs. 23-24, p. 668. 

Capella rupicapra.-Horns, Plate XXV, figs. 1854 and 882. 

OVINAE. 

Ovis montana, Cuvier.-Muzzle and hoof, wood-cut, figs. 24-25, p. 6'74. Horns, male and 
female, wood-cut, figs. 26-29, p. 675. Horns of male, figs. 30.-32, p. 677. 

BOVINAK 

Ovibos moschatus, Blainville.-M:uzzle, wood-cut, fig. 33, p. 681. 
Bos americanus, Gmelin.-Muzzle and hoof, wood-cut, figs. 34-35, p. 683. . . 
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