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IN SENATE-FEBRUARY 24, 1855. 

Raolvtd, That there be printed, for the use of the Senate, ten thousand copies of the several reports of surveys for a rail

road to the Pacific, made under the direction of the Secretary of War; and also of the report of F. W. Lander, civil engi
neer, of a survey of a railroad route from Puget's Sound, by Fort Hall and the Great Salt lake, to the Missisaippi river; and 
the report of John C. Fr~mont, of a route for a railroad from the headwaters of the Arkansas river into the State. of Cali
fornia; together with the maps and plates accompanying said reports necessary to illustrate the same ; and that five 
hundred copies be printed for the use of the Secretary of War, and fifty copies for each of the co=anding officers engaged 

in said service. 
Attest: ASBURY DICKlNS, Secretary. 

THIRTY-SECOND CONGRESS, SECOND SESSION-CHAI'TER 98. 

SECT. 10. And kit further tnaeitd, That the Secretary of War be, arid he is hereby, authorized, under the direction of the 

President of the United States, to employ such portion of the Corps of Topographical Engineers, and such other persons as 

he may deem necessary, to make such explorations and surveys as he may deem advisable, to ascertain the most practicab1e 
and economical route for a railroad from the Mississippi river to the Pacific ocean ; and that the sum of one hundred and 
fifty thousand dollars, or so much thereof as may be necessary, be, and the same is hereby, appropriated, out of any money 
in the treasury not otherwise appropriated, to defray the expense of such explorations and surveys. 

Approved March 3, 1853. 

THIRTY-THIRD CONGRESS, FIRST SESSION-CHAPTER 60. 

Appropriation : For deficiencies for the railroad surveys between the Mississippi river and the Pacific ocean, forty thou
sand dollars. 

Approved May 31, 1854. 

THIRTY-THIRD CONGRESS, FIRST SESSION-CHAPTER 267. 

Appropriation : For continuing: the explorations and surveys to ascertain the best route for a railway to the Pacific, and 
for completing the reports of surveys already made, the sum of one hundred and fifty thousand dollars. 

Approved August 5, 1854. 
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EXPLORATIONS AND SURVEYS FOR A RAILROAD ROUTE FROM THE MISSISSIPPI RIVER TO THE PACIFIC OCEAN, 
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REPTILES 

BY SPENCER F . BAIRD, 

ASSISTANT SECRETARY OF THE SMITHSONIAN INSTITUTION. 

WASHINGTON, D. C. 

1 859. 

2A 





w .A.R DEPARTMENT, 

Office ofExplorationa·and Surveys, February 14, 1859. 

The· Ge-neral Natural History Reports .having been extended so mu~h beyond the limits 
originally contemplated, the War Department has considered it advisable to omit the publica
tion of the Report on Reptiles. The plates ·to accompany this report having been prepared and 

· printed, they, with a. brief explanation of the :figures composing them, are herewith given. 
, . . . . A. A. HUMPHREYS, 

Oaptain Topographicai Engineers, in charge. 





EXPLANATION OF THE PLATES. 

As .the general report on the reptiles of western North America, observed by the different 
exploring parties, has been excluded from the series for want of room, all that can be given 
here is an explanation of the plates prepared for this report. These represent the details of 

- external form in different species of North American serpents. All the outlines from the same 
specimen have a common number, to which is added a system of lettering common to all, 
and indicating the several details, as follows : 

u, the upper surface of the head. 
l, the lower surface of the head. 
s, the side of the head, (usually the left.) 
j, the head from before. 
a, the anal region, showing_ the peculiar scutellation. 
sc, the scales on the side of the body, showing several oblique rows, with the upper portion 

of the abdominal scales. Each figure illustrat6s usually the median dorsal row and 
those between it and the abdominal plates on the left side. The entire number of 
dorsal rows of scales will therefore be twice the number represented, less one. The 
figure is generally t aken at about the posterior end of the anterior third of the length 
of body, including head and tail. 

In some cases a different series of letters has been adopted; these are explained in their 
place. 

The figures have, as far as possible, been- taken from the type specimens of the species, 
especially those described in the catalogue of serpents in the museum of the Smithsonian 
Institution, (1853,) to which the page column refers. 
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Plate. Fig. 

XXIV... . 1 
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EXPLANATION OF THE PLATES. 

Name. 

OrotalU3 durissus, L. P-····------······ 
•• do •• adamantew, Deauv .•••••••••••• 

•• do •• atrox, D. & G ••••• •••••••••••• 
•• do •• confluentU3, Say •••••••••••••.• 

•• do •• molouus, B. & G •••••••••••••• 

•• do •• oregonU3, Holb •••••• ---- - ----
OrotalopJion!,& miliarius, Holb .••••••••••• 

Page. Locality. Details given. 

1 Carlisle, Pennsylvania. .••••.••. ____ .. All. 

3 Pensaco'Ja, Florida ••••••• _._ •••••••• All . 

5 Indianola, 'fexas ••••••••• • ••••••••• • u.l. s. f. 

8 Red River •••••••••••••••• _ •.•.••••.• All . 

10 Sonora ••• ___ .••••.••••••••• - ••••• • u. I. s. f. sc . 
145 Oregon? ..•.. __ •••.••••••••••••• _. _ u. sc . 

11 Charleston, South Carolina •••••• -••••• All. 

8 •••• do •••• consors, B. & G •••••••• •••• 12 Indianola, Texas __ .• ____ •••••. _ .• . •• u. sc. 

XXV ••••. 9 OrotalophorU3 terge:minw, Holb. ___ •••••• 14 Racine, Wisconsin- - ~--- --- __________ All. 

10 ---.do •• • • • edu·ardsii, B. & G.--.•••. - 15 Rio Grande, Texas •••••• • •. • •••••••. All. 

11 ••• _. do • • ••• kirtlandii, Holb --- --- •••• 16 Ohio ••••• _ .. _ ••• •.• _. _ •••••••••••• All. 

16 Ohio- -- - ----------- -- ------- .••••• s. 11 bis •••• • do ••••• • •• do •••• (yo~ng) - -·-··· 
12 Ancistro·aon contortriz, 'B. & G .•••••••• -. 17 Near San Antonio, Texas .••.•••.••••. All. 

19 Red River, Louisiana •• ••••• • ••• • ••. • All. 13 Tozicophi3piuiV01'US, B. & G . • •••••••••• 

14 ••• do ••• pugnaz, B. & G •••••••••••••• 20 Indianola .................. ......... All. 
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18 

XXVI.... 19 

20 
21 
22 
23 

24 

25 

26 
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XXVII.. . 27 
28 

29 

30 

31 

32 

33 

34 

35 
36 
37 

XXVIII .• 38 

39 
40 

41 

42 

Elapsfulviw, Cuv •••••••••••••••• -- •• 

•• do.tene:r, B. & G ••••••• • •••••• .. ..• 
•• do.tristi3, B. & G •••••••••••••••••• 

21 Charleston, South Caro1ina •• •••••••••. All. 

22 San Felipe, Texas--·---- ---- •••••.•. All. 

23 Kemper county, MississippL • ••• •••••• All. 
Dipsas stptentrionalis, Kennieott1 _ -- - _ •••• _ ••• _.Brownsville, Texas •••••••••• • ••• _. _ .All. 

Eutaeniasauril.a, D. & G--- -- ----- ·· · -· 24 Carlisle, Pennsylvania - ----- ----- '----All. 

•• do ••. faireyi, B. & G.----·--------- 25 Red River, Louisiana -- - ----- ---- ----All. 

•• do •• • proxima?, B. & G..... . . •••••• 25 Indianola, Texas --------- - ----------AIL 

•• do • •• ornata, B. & G. 2 • •• •••••••• •• • 28 San Antonio to El Paso ------------ --All. 

•• do ••• sirtalis, B. & G.----· -·-·····
-.do • • • ordinata, B. & G ••• • __ •• •• _ ••• 

•• do . . • radix, B. & G.- --- .. .. ••••••• • 
•• do • . • marciana, B. & G ••• • •••• • • •• __ 

Nerodia tramversa, B. & G ••••. •• •• •••• 

Eutaenia clorsalU, 13. & G • •••••••••••••• 

•• do •• . ordinoides, D. & G • •• • ••• •••••• 

Ne:rodia sipedon, B.& G ••• : -··· ---- - - - 
•• do •• e:rythroga3Le:r, B.&G • •.••.. .•.•.. 
.• do •• tazispilota, B. &G •••• • ••....... 
•• do •• holbrookii, R & G • •••••••••• •• 

• • do •• niger, B. & G_ • •••••• •• •••••••• 
Regina lebe:ri&, B. & G •• •• . ••••• ...•• • . 

• • do • • rigida, B. & G ••••••••••••••••• 

•• do • • grahamii, B. & G . •••• • ••••••••• 
_.do • • clarkii, B. & G .. ___ ____ • __ ._. __ 

30 Westport, New York ••••••• : •• ~ -- -- -AIL 
32 Riceboro', Georgia • •••••• __ ._ •••••••• All. 

34 Racine, Wisconsin ••••• ___ " __ • ___ •••• AIL 

36 Red ri 7er - --- - ----·------- · ··-··· · · ·u.I.s.f.se . 

148 Red river -----·----· · ····-·······--All. 
31 Texas • •• •• ••• •••• ••• •• _ •• . _ .• ____ .All. 

33 California · - · ---- -- ---- -- -: ••.••••• A.ll. 3 

· 38 Carlisle, Pennsylvania - ····--·---- ---All. 

40 Ucd river, Louisiana. .......... . ...... u. l. s. f. sc. 

43 Liberty county, Georgia •••••••••••••. All . 
43 Red river, Louisiana . ........ ........ All. 

147 Massach\tsetts __ . . . .. .. . _. _ •• ••• _._ .. All . 

45 Carlisle, Penns_yl vania ... __ . _ •• __ ••••. All. 

46 Pennsylvania __ •. - --- .! ... . ........ All. 
47 'l'exas ___ . ___ •. . __ • ••• _ ••••••••. __ .All. 

48 Indianola •••••••••.••• • _ . .•••.••. . • u. I. s. f. sc. 
• • do •• lcirtlandii, Kenn.4 •••••••• __ _ __ ••• _ ..... Illinois ••• •• • • •• . __ _ .----- - .. ----~-All. 

Ninia diademata, B. & G----- -- -- -- ---- 49 Oriza.ba, Mexico •• ••••• •• ••• • • • •• ••.. s. u. 

Ilete:rodonplatyrhinos, Latr. • ••• • ••••••• 51 Carlisle, Pennsylvania ............... . All. 
__ .• do • • cognatu3, B. & G. • • • • •• • . • • • • 54 Indianola ____ • _. ___________ • ____ •• All. 

• ••• do ... nige:r, Troost ........ . ....... 55 Carlisle, Pennsylvania •••••••• •. ••• ••• All, nasal pl. 

.. . . do •• atmodes, B. & G... . .......... 57 Charleston, South Carolina ---- -- - - ---All , n. p. 

•••. do •• simw, Holb. ---------------- 59 ••• • • • do •••• •.. . do .• ..• • -···--·--cAll. 
42 bis . .. .. do • • simus, (second spec.). --- - ---- 59 • •• •• • do •••••..• do ____ ______ .•... • u. 

43 .... do •• na&icus, B. & G ••• -- -- · ····· 61 Eagle Pnss, Texas • __ • • •••••••••.••. . All, n. p. 

1 U. S. Boundary Report, II, 1859 ; Reptiles, p. 16. 
2 U. S. Boundary Report, II, 1859; Reptiles, 16: Eulaenia parittalis, Catal. Serpents, 28. 
a a, head from above; b, do. from side; c, do. from below; d , anal region; e, side scales. 
4 Kt:NNICO'IT, Pr. A. N. Sc. VIII, .April, 1856, 95. . 
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EXPLANATION OF THE PLATES. 15 

Name. 

Pityoplti8 mtlanoleucu8, Holb • ••• • • . • ••• • 
. ••. do •• sayi B & G ••••• ••••••••• ••• 

••• • do • • be/lona, B. & G •••••• •••••••• 

••• • do •• mc cltllanii, .B. & G •• • •••• •••• 
; • • • do • • annectens, B. & G ••• •• •• ••• •• • 

Scctopltis alleghaniensis, B. & G ••••••••• 

•.••• do • • lindheimeri, B. & G •• -- -- -- - -
···.do • • 11ulpinus, B. & G • ••• ••• •• • • •• 

• • • • do •. confinis, B. & G •••••••••• • • • • 

• •• • do • • laetm, B. & G ••••• • ••• •• •••• 

••• • do • • guttatus, B. & G ••• •• ••• •• •• •• 

••• • do. A -IIittatm, B. & G ••••• •• • •••• 
••• • do • • emoryi, B.& G • • •• ••••• • •••• 

Ophibolus boylii, B. & G • .••••• ••• • ••. • 

••• • do •• p lendidus, B. & G • • • •••••• •• • 

• • • • do •• sayi, B. & G • • •• • • •••••• • •••• 
• ••• do • • rhomhomaculatEU, B. & G • •••• • • 

•••• do •• eximim, 13. & G ••• • • ••• •• • ••• 

•••• do •• clericus, B. & G •••••••.•.•••• 

••• • do • • doliatm, B. & G •• • ••••••••••• 

•• • • do •• gentilis, B. & G •• ••••••••••• • 

• •• • do •• getulm, B. & G •• - ------- -- -
Georgia cmoleta, B. & G • •••••• •• • • • • •• 

Bascanion constrictor, B. & G • •••• • . • ••• • 
•••• do •• fremontii, B. & G • ••••• • • •••• 

• • •• do •• jo:tii, B. & G ••••• •• • • • • • • ••• 

.••• do •• jla-uiventri.s, B. & G •••• ••• •••• 
Masticophisflagellijormis, B. &G., (old) ••• • 

•••• do •• • jlagellijormis, (young) •••• _ ••• 

• ••• do •• • jlalligulari.s, B. & G., (young) • • 
___ .do • •• mormon, B. & G ••••• • •• -- • •• 

•••• do • • • ornatm, B. & G. ----- ----- --
____ do • •• ttuniatm, B. & G • ••••••••••• 

•• •• do • •• schoUii, B. & G.----···----
Salvadora grahamiru, D. & G ••••• ••••••• 
Leptophi.s aesti11us, Bell •• •• • ~ •• •• •• ••• • 

Page. Locality. Details given. 

65 Carolina • •••• • •• •• • •• • ••••••. •••• • . u. I. s. f. sc. 

151 Fort Snelling .• • •••••• ••• ••.• ••• • • • • All . 
66 Rio Grande • • • •• •• •• ••••••• • •• •• •••• All . 

68 Red river • • •• • •••••••• •••••• • ••••• All. 

72 San Diego, California • • •••••••••• •• •• All. 

7 3 Carlisle, Pennsylvania • •• ••••• •• • • •• •• u. 1. s. f. sc. 
74 New Braunfels, Texas .•••••••••••• • • All . 

75 Racine, Wisconsin • ••• •• ••• • ••• • • • • • • All. 

7 6 Anderson, South Carolina •••••••••• •• u. s . 

77 Red river,Arkansas •• . ••••••• ••• • • •• • All. 

78 Kemper county, Mississippi. •• •• ••• • •• AH. 
80 Florida •••••• •• •••••• •••. •• • ••• •••• u. 1. s. f. sc. 

157 Howard Springs, Texas ••• •• • •••• • •••• All . 

82 Eldorado county, California • •••••••••• u.l. s, f. sc. 
83 Sonora.. •• •••••• •• • ••• • • • •• ••••••• •• • All. 

84 Red river, Al·kansas •••• • •••• •• •• •• •• u. J. s. f. sc. 

86 Georgia •••• -- ---~--- - - - ·-·· •• •••• •• All. 
87 Warren, Massachusetts • • •• ••••••••••• AU . 

88 Clark county, Virginia •• ••• •.. ••• •• •• • All. 

89 Kemper county, Virginia ••• ••• •• •• • •• All. 

90 Red river, Arkansas • • ••• • •••• • ••••• • All. 

85 Uharleston, South Carolina ••••• • • ••• • Ail. 

158 Brownsville, Texas •• •• • • •• • ••• ••• •• • All. 
93 Carlisle • ••••• • •• • ••• ••• •••• ••••• • •• All. 

95 California •• • • •• • • •• • • • • ••• ••• •• • ••• All. 

96 Michigan ; both sides of head drawn to 
show difference in labials •••••• • •••• All . 

96 Texas? .••••••••••• •••• •• •••••••• ••• All. 

98 Pensacola, •Florida .••• • •••• •• ••• • •• •• All. 

149 Georgia •• • ••••• •• ... • ••• • •••••• • ••• u. I. s. f . 
9 9 Indianola, Texas . ••• • •••• ••• •••••••• u. 1. 8. f. 

101 Salt La.ke • ••• • • ••••• •• ••• •••••• •••• • All. 

102 Ss.n Antonio to El Paso •••••••••••••• AU. 
103 California •••• . ••• •• ••• • • •• ••• • •• ••• All. 

160 Eagle Pass ••• ••••••. •••• •• •••• • •• •• • All. 

104 Sonora • • • ••••••••• ••• •••• • • •••• • •• • u. I. s. f. sc. 

106 Anderson, f':outh Carolina • •• -.· •••• •• • u. 1. s. f . sc. 

•• •• do •• ma;"alis, B. & G.... . . ....... . 107 Indianola---- - - ---- - - -- - ~ -- -- ····-U-8. 
Ohlarosomavmw.li.s, B. & G. .......... . 108 Westport, ~ew York, 2 diam ••••••••• s.a. 
? Diadophis docilis, B. & G... . .. . ..... . 114 Tucson, 2 diam.o. · •• •••• •• •• • . • • •• • •• All. 
Diadophis ••••• • ••••••• ••• ••••• •• • • ••• •••••• • Santa. Magdalena, 2 diam • • •••••• ••• • All. 

Wenona •••••••••••• ••• ••• •• • •• • •• • •••• • • • • • Oregon°" •••••••• •• • •• •••• •• •• • • • •• All. 

Diadophispunctatm, B, & G. . . . . . . ... .. 112 Carlisle, Pennsylvania ••••• •• ••••••• . • n. s. 
••• do ••• amabilis, B. & G....... . . . ... 113 San Jose, California •• • •• •• ••• • • •••• • • All. 

••• do • •• ckcilis, B. & G. ... . . . ........ 114 San Pedro, Comanche Spring ••• ••• •• • ..All. 

• •• do •• • pulchellus, B. & G. . ..... . .... 115 Eldorado county, Cnlifornia •••••••• • •• All. 

86 • •• do ••• regalis, B. &. G... . . . ........ 116 Sonora, Mexico •••• •• • • • •••• •• •••. •• All. 
87 Taeniophi.sinzperialis, B. & G 1 ••••••• • • • •••• • ••• Brown~ville, Texns • ••• • • ••••• ••• • •• • All . 

88 Sonora semi-annulata,B. & G.......... 117 Sonora ••••• ••• ••••••• •••• •• ••••••• . P.u. 

89 Rltinosit>roo =inea, Holb.... . . .... . ... 118 Riceboro' , Georgia .••.•••• • ••••• •• •• All. 

90 Rhinocheilm kcontii, B. & G... . . . ....... 120 California • • • •••• ••• • • •••••••• • • •• . • u. I. 8. f . sc. 

o References as in plate XX VI, figure 1. -3. 
1 Taeninphis impt.rialis, B. & G. , Mexican Boundary Rcport.U. 1859 ; Reptiles, 23. 
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EXPLANATION OF TTIE PLATES, 

Name. 

· IlaldeiZ striatula, B. & G •••.•• •. .. . 

f'aramia abacura, B. & G •• ••. ·----~-
Abastcr erylhrogrammus, · Gray • • ••• ••• •• 

Virginiavaleria, .B. & G ·······--· -- -
Oelutaamoena, B. & G:---·------------ · 
Tantilla curonata, B. & G . • ---- - · ---~--
Osceola elapsoidea, B. & G -- - _ •• . _ • • _. _. 
Stureria dekayi, B. & G .• -- ••• _. __ -- -- •• 
•• do •• ocdpito-maculata, B. & G .•••• • • •• 

Rena dulcis, B. & G.- ----·----· ·------
Georgia couperi, B.' & G - -- ___ -- _ -.--.-- _ 

Nerodia rhombijer, B. & G - - _ -·-- - -- _ -- •• 
•• do •• woodhousii, B. & G--------·---
--do •• j asciata, D.&. G------- --- ----
Btdaenia radix, B. & G-----·--- -------

Page. J.ocality. Details given. 

122 Richmond~ Virginia, 2 diam .• • __ • _ •. _ u.l. s. f. sc. 
123 ~d river, Louisiano. ____ ____ __ ______ _ u,l.s. f.sc. 

125 Southern States- --~-- ---- ------- -- - -u.I.s. f. sc. 
127 Maryland, 2 diam" ~- - -- _ -- • • - --- •••• u.l. s. f. so. 
129 Carlisle, 2·dia.m ••••• -- ••.• --. _ • ••••• u.l. s. f. sc. 

131 Kemper county, Mississippi, 2 dia.m --- -u.s. 

133 Charleston, South Carolina, 2 diam •••• u. s. 

135 Framingham, Massachusetts, 2 diam ••.• u."s. 

137 Madrid, New York, 2 dia.m •• •••••••• • u. s. 
142 San Pedro, Can. Sp., Tex. , 3 diam . • ••• u.I. s. 

92 ·Georgia •.•.• - ___ - -.-- . ---- •• _ .• --- -.-a. b. c. d. e.1 

147 Arkansas - ---- - - -- -~--- - ----- - -- ---As in fig. I. 
42 Texas --------- - -- --: •••• •••• •••••• As in fig. I. 
39 South ? • •• • __ ---- __ __ • • •• •••• __ •••• As in fig. 1 ~ 
34 Wisconsin ? • --- _ --. __ •• _. _ •• -- •• • - . As in fig. 1. 

? Microps lineiZtus, Halla. __ .----- ••• _--- •• _ •••• Fort Chadbourne, Texas •• --- - - - -- ----As in fig. ~-
--------------·- --? -------------------- ------____ . _____ -------------------
Orotalus tigris, Kennioott4 - - - _ • ••• ___ • _ ••••••.• _ ---- _. ____ • ___ • __ - - •••• ------'~ ••• As in fig. 1. 

Crotalus - • •• -- ••• --- --- - _. ---- •• ____ ------- .Colorado Bottom ••• _---- •.• _ •••••••• As in fig. 1. 

CTotalus ~- - -- - - - -·-·------------------------ Sierra. Verde, Ca.lifornia. •••••• . • •••• •• As in fig: I. 
CroiLJ1us cerastes, Hallow. 5 _ ••• • ••• • _ _ • ••••• • - -----~- ••• ___ _ __ - --·· •• • • _ •• __ ••••••• As in fig. 1. 

_.do ••• ~ • __ ••••.•• _ • •••••• ___ • __ •• •••••••• Sierra Verde, Ca.lifornia •••• ---- - - •••• As in fig. 1. 

Lamprosoma occipitale, Hali<r • • ••••••. •• •••• • • • • Colorado .Desert ••••••••.•• • • •• ••••• •• As in fig. I. 

Lamprosoma occipitale, Hall7 ___ • ··- _._._. : ••••••• California. ___ . - ----. __ -:.----" • ••••.. As in fig. I. 
Toluca lineiZta, Kenna_ ••• __ • ____ -- --_._. _ • • • • • Valley of Mexico. __ ••• ----.-. -. ---- .As in. fig. 1.. 

Crotalus lucifer, B. & G • • •• •• -- •• --_ •• _ 6 Oregon .--- • • ••• •••• • •• -- · ••••••••• As in fig. 1. 

.Eutaenia leprocephala, B. & G ----------- 29 Oregon -------·······--------- -----As in fig. I. 
• • do •• • pickeringii, B. & G __ •• __ •• _ •• _ 27 Oregon - ~ ------- ••••• ••••• -- .-•••• • As in fig. 1. 

Pityophis catenijtr, B. & G •••••••• : •••• _ 69 California --- ••••• --- --- "-- .-- . - •••• As in fig. 1. 

• • do • •. wilkesii, B. & G-------·------ 71 Oregon -----------------· - .. --------As in fig. I. 

Bascaniml vetustus, B. & G-- -----------
Contiamitis, B. & G------------------
Lodia renuis, B. & G. _ •• ______ __ ••• __ • 

97 Oregon -- ---.---------.~-------------As in fig. 1. 
110 Oregon, 2 diam.·-----~-- - - ----------As in fig. I. 

116 Oregon, 2 diam--- ----------------- -As in fig. I. 

1 All, except head from front. 
2 Add f. dorsal scales; g, side view of ditto, showing a peculiar serration of the carination. 
3 HALLOWELL, Pr. A. N. Sc. VIII, 1856,.240. 
4 Mex. Bound. Rep. II, 1839 ; Reptiles, 14. 
5 HALLOWELL, Pr. A. N. So. VII, June, 1854, 95. 
G U. S. Mex. Bound. II, 1859 ; Reptiles, 21. · 
7 HALLOWELL, Pr. A. N. Sc. uJ. rupra . . 
a KENNtc<>Tr, uJ. supra, 23. 
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EXPLORATIONS AND SURVEYS FOR A RAILROAD ROUTE FROM: THE MISSISSIPPI RIVER TO THE PACIFIC OCEAN. 

WAR DEPARTMENT. 

FISHES .. 

BY CHARLES GIRARD, M. D. 

WASHINGTON, D. C . 

1 858. 
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2. Cottops~guJosus ••••••••••••••• •••••••••••• •••• • • • •••••••••••••• •• • ••••••••• •••• 

3. Cottopsis pa.rvus ••••• • ••••••••••••••••• •••• •••••••• •• •••.••••• •• •• •• r • • - •••••••• 

Oligocottus ••••••• --·- ••••• • ••••••••••. - •••••• -- --------.-.----.-------- . -.-----. - ---. 

1. Oligocottus maculosus ••• ••••••••• ••• •.• . •••• •••••••••••• ••• ••••••••••••••••••••• 

2. Oligocottus ana lis ••••• ••• •••••••••••••• •• •••••••••• •••• - ••••• •••••••••••• •• ••••• 

3. Oligocottus globiceps ••••••••• ••••••••••••••••••••• ----.-- •••• • --- •••••••••.••••• 

Leptocottus __ •••• ••• ••••••• ••• • ••••• •• •• --- •• -- --.---.- ----.--- •••• ••••• --. ---.-----

Leptocottus armatus ••••. ---.---- • ••••••• •• - ••• -------- ---.- •••• -- •••• -.- -·· --- - --
Leiocottus ••• •••••••••••••••••••••••• •••••••••••••••••••••••••••••••••••••• ••• •••••••• 

Leiocottus hirundo •••••• •• ••••••••• • •• •••• -- •••••••••••••••••••• •••••• --.----- ••• -

Scorpaenichthys. : •• •• •••••••••• • •••• ••• •••••••••.• •••••• ••••••••••••••••••••••••••• • ••• 

Scorpaenichthys mnrruoratus •••••••• ~ - -- -·········-································· 
Aspicottus ••••••• •••••• ••••••••••••• ••• ••••••.••••••••••••• •••••••• ••••• ••••••••••• ••• 

Aspicottus b~on • •••. •••• •••• •••••••••••••• • - ---- --. -· •• - •••••• - •••• -······ · · ·· ···

Hemilepidotus __ ••••••••••••••• ••• •• •••••••••••••••••• ••• -- -.··--·.··---·· •••• -- • ••••• -

Hemilepidotus spinosus ••• •••• •••••••• •• ••••••••• -.··· •• - •••••••••••• -.- •••• - ••••••• 

Artedius ••••••••••••••• •••• • •••••• • •••••••• -- -- -- -·- • ••.• • ····---- • ••• • • ••• • ••••••• • • • 
1. Artedius lateralis •••• • ••••••••••••• •••••••• •••••• ••••••• •••• •••• •• ••••••••••• • •• 

2. Artediusnotospilotus •••• •••••••••••••••••••••••••• • •••••••••••••••••• • •••• ••••• 

Zaniolepis • •••••••• •••• ••• ••• • ••••••••• • •••••••••••••.••• • ••• ---.-- - •• --- - -------------

Za,niolepis latipinnis • •••• •• •• ••••••• . ••••••• ••••• •••••••••••• --.-- •••••• • ••••••.••••• 

Nautichthys •• • • •••••• • •••••••••••••• •••••••••••• ••••••• ••••••••••• • •••• • •• • •••••••••• 

Nautichthys oculo-fasciatus ••••••••••••••••••••• ••••• •• -~---· ••• -.- •••••••• ••• •••• • 

Family Scorpaenidae •••••• • ••••.•••••••••••••••••••••••• •• •••••• ---- •• •••• • • • ••• ---------- - 

Scorpaena •••••••••••••• •••••• ••• •• •••• •••••••••••••• ••••••• •••• • •• •••• •• -.- . ; •••••••• • 

Scorpaena guttata ••••••••• •••••••••••••••••••••••••••••••••• •••••••• • ••••••••••••• 

Sebastes •••••••••• ••• •••••••••••••••••••••••••••••••••• •••••••••••••••••••• • •••••••••• 

1. Sebastesrosaceus .••• •••••••••••••• •••••••• •• •• •••••••••••••••••••••••••••••••••• 

2. Sebastes fasciatus ••••• •• •••••• • ••••••••• • ••••••••••••• ••••••••••• • •••••••••••••• 

3. Sebastes auriculatus •• •••••••••••• • •••••••••••• ••••••••••••••••••••• ••• •••••••••• 

4. Sebastes melanops ••••••••••••••• • ••••••••••••••••••••••••••••••• •• ••••••••••••• 

5. Sebastes paucispinis ••••••••••••••••••••••••••••• • ••••••••••••••••••••••••••••••• 

Family Gastcrosteidae ••••••••••••••••• •• ••• ••• •••••••••••••••••••••••••••••••••••••••••••• •• • 

Gasterosteus •••••• •••••••••••••••••••••• ••••••••••• • •• ••••••••••• •••••••••••••• ••••••• 

1. Gasterosteus plebeius • ••• •••••••••• •••• •• ••••• ••••••••• . ••• • •••••••••• •• • • •••••••• 

2. Gasterosteus serratus .•• • ••••••• ••••••••• •.•••••.••••••••••••••• •••• •••• •• -· •• • ••• 
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· CONTENTS. 

Order I. Acanthopteri-Continued. 

3. Gasterosteus intermedius •••••• ...•.......... . .•..•••••••••• ;. •.• ••••••••..••••••• 
4. Gasterostens inopinatus .•••.............•••.•••.....•...••.•.•.•• ___ . __ .•.••••••• 
5. Gasterosteus microcephalus .••••• ••. •.• ~ _. _. _ •. _. ·: .. _. __ . _ ••.••• ••. . .••.• ••••••• 
6. Gasterosteus pug~:ttL ----····· ...•••••••. ...•. ••••. •• ..... . .. ...•.••• __ __ •..••••• 
7. Gasterosteus williamsoni •..• •••• ..•.....••.. ••.. . .... . . •• .. . ••• ••••• . ••••••••••• • 

Family Sciaenidae . .......••••••.•...••.••••.••......•...........•.....••.•••.•.••••....•••••• 
Amblodon ......•.....•••••....... . •......•.••••......••• ...•. •.. .•.•.• ••.••.... •..••. 

1. Amblodon grunniens •••..•...•..••••••••••.. ---·-···--··------·-················ 

2. Amblodon satumus --- ·- --~ -----······ ··- · ··- · · ·· · · · - - ·· ·- -- · ····· ·~ --········· · 
Leiostomus. ____ • .. • . • ....•... ---- •......• ---- . ... ---- · -··--··· •••••••••. . . . . •. .. •••• •• 

LeiostoDlus lineatus ..•••••••••••••••••••• • •••••• ••• ••••••.• ~---· · ·-- ·· - · -· · ·-······ 

Umbrim~ ..••.. ... . ..•••••••. . .... . .••••• . •....••..... . .. . ...•.•..............•••••.• 
lJmbrinaundulata •........ . . . . .. .• ••••• • •.. . •.••...... ••••• •.•••.• .• ••. ••• ••• ••••• 

FamilyAtherinidae ·······--·····--······--··--· · -············-··· · ··············· ···· · ······ 
Atherinopffis .........••.•••••...••. ....••..•• . ......•••••••.•. ••. .•. .......•..•..••••• 

Atherinops~caluorniens~ ---····-···-····-·····----······· - - · ····· ···-·····---- · ··· 
Family Scombridae . ••••• •••• •••. ___ •. •• • •... ._ ..•..•••••• • •••.•... ~ •••.••• _ •• ___ .. . •.. ...• ••••• 

Scomber diego •.•••• __ •. . . __ .........•.......... ____ ...••• .•.• •... ••.. ..•. ••••••••• 
Pelamys .•••. . .. •• .' .•......••.........•.......•••.....••.....•.•....•••••••••.....••.• 

Pel&Dlys lineolata ••..•••.••....••...... . ..• •• .. :. -·· . ••. . -.- -· .. -•• .. ------ .•••••• • 
Trachurus · ••. ••.•. •....... •••••• . . . • ••••• •••••••...•...... . . •.......... .. ..•••••••.• _. 

I: Trachurua symmetricus ••••••.••......• ~ ••••.....•.•... ... .••.............•••• _ •• 

2. TTachurusboops ......••• ~ ----- ·· · · ··· -- -···-····-·· ·------· ·······---··-······· 
Family Squamipennes -- . ..• _. __ •.. ---- ... . •• ••••. . . .. --.-- -- ••••. . . .. • •..•• --.--- .••••••••.••• 

EphippUB---············ ·············-· · ··---------------· · · ·······-· · ···· ---- -- -----
Ephippus zonatus . •• . . -····.· · .. ..••.•...••••• .•..••. -- . •.•..•. ... --- -- -•..•••• . . .•• 

Family Blennidae ..•.•.•. ~ . . .... .••.•••••...... " .... ..•••••••••••• •. .••.••••.....••••....•••• 

Blennius. ---···········-- ·------·- ·· ········ · - ~-- -·················- · · · · ···--· - ·· ·· · · 
Blenniusgentilis .•• •••••••••••••••......•• •••.•.....•. •••......... •....•.••••••••• 

.Neoclinus ••••••. . . . •••.••... . ....••....•••.• ••• •••••.•.•. •..... . •..••.. •••••• •...•.•• 
Neoclinusblanchardi .•... . ..••.•. • ••••••••• •. • •••...•...•......•..•••••••••••••. •• • 

· Gunnellus . . · .......•.••. .• • •• . • ••• •. •. ..• •• - -·······-·-····· · ··· •••• -.•• -· ·· . ....••••• 
(lunnellus ornatus ••••.••••••••••••••. .. -..•... - · -- ••.•. --- .•.•• • •. ..••..•••• •••.. . 

Apodichthys ....•.•..• . .••...••••. : . . ••• J . ~ . --.--.-- ....•.... -..... . -.......... ...... . 
1. Apodichthys ·flavidus . . •.• ••• .•• .••....••• · ••..••• -....•..••••••.. -• . -. - .. -..••••• 

2. Apodichthys viresc~ns--- - · -······ - ············- ~ --- · -····· - -··········--········ 
Xiphidion . ..... ..••••. .•...••. ..•••••. . - •. . ...•. - -· _._ ••••••••••...••• ••••.•••• ••••••• 

Xiphidionmucosus .•••....•••. ••.• ..••.•..••••••••••.•..•• •••••....•.••• ••.•..•.•• 

CebidichthYs-· · ···---···· ··· · · ···· · ····· · · ···· ··-- -- ······ · ··-· ·· · ···-···· · · ···· · - · ·-
.cebidiehthys violaceus .. --.-- ---- - --- •• -- ---· •.•..••• -- --- •• ••• -- - - -- . . ----- . • •• ••• 

LUD1penus •••• ..... .•••••.• -----.·- ~ _ .... -. · -- -- ·-· · ---- - - · · -- • • • ·- · · · - : ---·----- · ·---• • 
Lumpenus anguillar~---- ••••••..•.. .... ·• -- .. -· .········ . . ..• . . •.•.•• . ........ . •••• : . 

Anarrhichthys ·········-··· ·· ········ · ··-···--·--· · · ·•·· ··· ·· ··· -~ ··;·----······· ···~· 

~rhichthys few .... •... .•.•• •••••.••••... • •••.••... ..•.... -----.. -·-··········· 

Fan1ilyGobidae ············-· · ·········---- - ------ -······ · · ······· · ··· ·· ·······•··-········· 
Gobius ... •... ._ ..••••.. •••• .••••• •...•••.••••••. .••••.••••.•• ..•.• •••••••..••••• •• ••• 

.1. Gobius lepidq& ······· ······ ····· ·-·········-··· ······ ··-··········-··········· · 
2. Gobius newberrii ..••••.•.....•• •••.. . .•.....••.. •• . •• --- ~ ---.- · ; · --- -- - --- · . ••• 

Fan1ily Cyelopteridae . . •. ...• : ...•.•.••. .• ..• ---. -··· --- · •••• •••• -----.---• ---------- ••• ·- -·- • • 

Lepadogaster -··-··-··--··· · ••------·-·-···· · · · ····· -- · - ·- ·- · · ·········· ·-·· ·-········ 

vu 

Paae. 

39 

90 
91 
91 
98 

95 

96 

96 
98" 

99 

99 
101 
101 
101 
102 
103 
105 
106 
105 
106 
107 
107 
108 
110 
110 
110 
112 

113 
us 
114 

114 

116 

116 

117 

117 

118 
119 

119 
121 
121 
u:a 
128 
1Z4 

125 
126 
126 

127 
128 
129 
129 



VJII CONT ENTS. 

Order I. Acanthopteri-Continued. 

Lepadogaster meandricus • ••••••• •• •• • •• •• ••••• •• •• • •••• •• • • •• •• • •••• • - ~ • • - •••• ---- . 

Cyclogaster • •• • • ••••• ••. • ••• . •• •• • •• • • . •• •••••• •• • ••• . ••••• • ••• • • • ••• ••• ••• •• - ------ --

Cyclogaster pulchellus • • • • • • • • • • • •• ••• • •••••••• • •• ••••••••••••••••• _ ........... . .. . 

Family Lophidae .... . . . . .. . ..... . .. . ....... . . . ........... . .... ......... . ...... .............. . 

Family Batrachidae . ...... ........... ...... -- - • • • • •• • •• • ••••• -- •• •• • . • • • -- - .--•••• ••• • ••• ••• • 

Porichthys --···- · · · --- ··· -- --···· · · ·------- --- -- ---- · ····· -··· · - · ·---- -- ----- -- --- -- 

Porichthysnotatus - - · ·------· ·· ·-- - --- ---- ---------- --- - - - ----- - --- - ----- -- -- --- - 
Order i i. Anacanthini ••••• •• ••• ••••• • •• • •••• ••••• • • •• • •• •• ••. ••••• •• • • •• ••••••• ••••• •• •••••••••• • • •• • 

Sub-order I. Apodes • -- - - - .. -- .. -- . ..... - - •• --- ...... . . . __ ...... -- .... . . .. . .. ............ ~ --. 

Family Ophididae • - --- --· - . . . ..... . . .. . ... ...... . ......... . ... . ... , • • •••• --- .. . . 

Ophidion •••••• • •• •••••• • ••••••• • •••••••• ••••••••• • •• • ••• • • • • •• •••••••••• 

Ophidion taylori. .... . ........... . .... . ........ __ • - - -- ..... . . . . __ ••• •• 

Ammodytes •• ~ ---· · ····- ---·- · ··· · ·· - ·· · ······ ·· ·· · ·· -·- -- - ··--- -- - · · - -- -
Ammodytes personnatus .... . .............. ~ .............. . __ __ ... . - - ~. 

Sub-order II. Thoracici -- ............ . .. . . .... . ..... . -- -- - ........ . .. . . . ........... . ... ..... . 
Family Gadidae ... ...... . . ................... . ..... . ....... . . . ...... . ~ .. . - •• • • • -

Brosmius marginatus ... . . . ..... --- - ••• •• _ .. . . . . .... . . . .... . ......... . . 

Merlangus productus • -- - - - · • ••••..•• ••• ••••••• -- ••••• • -- ••• • •••••••••• 
Morrhua ••••• ••• •• ••• • •••••••••••••••••••••• ___ _ .. _. _ .. ___ __ __ __ • • • • •• ••• 

Morrhua proxima • •••••• • ••••• ••••••••• • • • _ •••• • •. _ •• • • • •••• ••••• •••. 

Homalopomus ••••• • • • • •• ••••• • • •••••• •• • ••• • •• • • • •• •• •• •• • ••• • ••••••• •• • 

Homalopomus trowb1·idgii. . . . . .... . ........... . .. . .... . .............. _ 

Family Pleuronectidae • •• •• • •• • ••••••• •••• • ••• ••• • •••• ••• •••••• • •••••••••••••• _ • • 

Platessa bilineata •• • • •••• •••••••••• ••••••• ••••• • • •••••••••••• • • •• ••• • 

Paralichthys . ............... . ... ........ . . ...... _ • •• • •••• _ • ••• •••• • _. __ •• 

Paralichthys maculosus ........... . ............ . ...... . ..... . .. · •••••• • 

Platichthys . . ..... . . ... . .. . ............ . ....... . . . .. . ... ........ ... . .. . . 

1. Platichthysrugosus •• • •• • •••••• ~ ---· · ····· · · ·····- - --- - -- - - ---- · --· 
2. Platichthys umbrosus ••••••••• • • • •••••• • •••• • ••••• •• • •••• •• • ••• ~---

Pleuronichthys • • ••••• • ••• • •••• __ •• • •••••••••••• • ____ _ ••• _ •••• •• • •••• • ••• 

1. Pleuronichthys ccenosus • • ••• • •••••••• • ••••• •• ••• •• ••••• ••• •• • •••••• 
2. Pleuronichthys guttulatus • ••••••••• •••• •• •••••••••• •• •• • •••• __ • • • __ 

Parophrys •• • • •••••••• •• ••• • ••••••• • •••••• • ••• •••• • • • • ••• ••••••••• • •• •• •• 

Parophrysvetulus • •• ••• ••• •• ······ · - · · ··-···--- - -- --- -- --- -- - ---··-· 
Psettichthys ••••• • ~ __ • _ • •• •• • •• ___ •• ____ _ • • _ •• __ •••• • _________ ___ • • __ • • • _ 

1. Psettichthys melanostictus •• - - --- - - . __ •• _______ • _ •• __ __ ----- •••• ___ _ 

2. Pset tichthys sordid us - -- • ••••• _ •• ---- - • • •••• •• ." • •••••••• __ • • ••• __ _ _ 
Order ill. Pharyngognathi ...... . . ... . .................... _ ••• __ • _. _ •••••• ••• • ____ ............ .... __ •• 

Sub-order I. MalacopterygiL •• •• _ •• ___ • •• ••• ••••••••••• • • • __ ••• • _. _ • •• • --- -- - -- - - ~·· · ___ ___ • _ 

Family Scomberesocilae •• ••• •• _____ __ __ • • _ • ••• • • • •• •••• ••• • • •••••• _ ••••••• _ • •• • •• 

Belone •• • •• •• • •• •• •••• • ••• • ~--- - ·· · ·------ -- -··- ·· ·--····· ·- -·------- - -
Belone exilis ---·- • •••• • _ . . ........... . __ . ..... .. _ ••••••• •••• _ ... - -· . 

Sub-order II. Acanthopterygii . . . .. . .. _ .. .... . . _ • •••••••••• •••• _____ . ....... ___ _ -· . ___ __ ..... . 
Family Pomacentridae .. . . ___ _ ..... . _. _ •••• • ____ __ __ • ____ . ........ ___ .. _____ ••• • _ 

Glyphisodon .... .. . ....... .... .... . ___ ...... . . . . ____ • • •• •• --·- - -- - -- - ·-- · 
Glyphisodon rubicund us .. . . __ .... _ ...... . . . . _. __ ....... . .... . .... . .. . 

Family Labridae • •• _ ... _ • ••• • _ • ••• __ . ..... __ __ ... ____ • ___ ____ __ • ••• • ••• • _. __ _ •• • 

Labrus pulcher • •••• .• __ _ . .... . . . .. _ ... . ............................ __ 

Julis . . . ..... .. . .. . . . ......... . . . .... . ... . ....... . ....... . . . . . . .. ... .... . 
J ulis modestus •••••• • ••• ••••• _ • • _. _ • •• •• •••• • •• ___ __ _-. __ • _ •• ___ • _ ••• • 

Family Embiotocoidae • •••• • ••••• • ••• •• ••• _ •• • • ••• __ ••••••• __ ••• ••• •• • •.• _ • •••••• _ 

Embiotoca • •• • •• • ••• •• : ·· · ·· · ·· · · · ·· · · ·-······· · -- - -- -· · - ···· --·-··· · ---
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CONTENTS. 

Order m. Pha.ryngognathi-Con tinued. 

1. Embiotoca j acksonL •• ~ •••••••••••• -- - - • •••••• •• ••••••••••••••••••• 
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1. Richa.rdsonius balteatus •••••••••••••••••••••• • •••••••••••••••••••• • 

2. Richardson! us lateral is •••••••••••••••••••••• -- ••• - ••• - _._ •• • -- ••••• 

Luxilus •••••••. ••••••••••••••••••• ••• •••••••••••••••••••••••••••••••••• 

1. Luxilus occidentalis ••• •••••• •••••••••••••• ••••••• -- - - . - ----•••••• -

2. Luxilus seco ----~---·····------·- · ·· ············· · --··········· · · 
3. Luxiluslucidus ···- ---- - --- ······ · - ---- · -··-·-········.: •••••••••• r 

Semot~us ••••••••••••••••••••••••• • •••• •• •••••••••••••••••••••••••••••• 

Semotilus speciosus ••••••••••••••• -.-- •••••••••• --------------- ··-- --
lludsonius ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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XII 

Order IV. 

CONTE~TS. 

Physostomi or Malacopteri-Cor.tinued. 

Gila •••••••••••••• 

1. Gilu. robusta ••••••••••••••••••••••••••••••••••••••••••••• • ••••••• 

2. Gila el<'gnns •••••••• • ~ •• ••• ••••••••••••• " •••••••••••••• • ••••••••• 

3. Gila gracilis •••••••• •••••• •••••••••••••••• • ••• •• ••••••••••••••••• 

Tigotna ••••••••••••••••••••••••••••••••••••••••• •• • • ••••••••••••••• • • • 

1. Tigoma confor-m is ••••••• ~-~--~ ••• . ••••••••••• -~ ••••••••••• • ••••••• 

2. T igoma bicolor •••• •• •• ••• · • •• • · ••••••••• ~ ••••••••••••••••••• -- ••• --

3. Tigoma obesa •••••••• ••••••••••••••••••••••• • ••••••••••••••• -.- -· 
· 4. Tigoma h umboldU ••• ••••••••••• ••••• : • •••••• • · ••••••••••••••••• • •• 

5. Tigoma egregia •••••••••••••••••••••••• ~ •••••• • ••••• ." •••••••••• •• • 

6. Tigoma .Jineata •••••••••••••••• • ••• •••• ••••••••••••••••••••••••• •• 

7. Tigoma gracilis •• .•. · .... . ~~-~ •• .-: •••• •••••••••••••••••••••••••••••• 

8. 'Jigoma crassa : •••••••••••••••• • •••••••••••• : . ~ ••••••••••••••••••• 

Cheonda •.•••••••••••••••••••••••• ~ •• ~ ~ •• : · • • • ~ • • · •••• . • · •••••••••• ••••• ••• 

1. Cheonda cooperi. •••••••••••• ." •••••••••••• ~--· •• ••••••••••••• ••••• 

2. Cheondacoerulea •••••••••••• ~---···· · ··· ························· 
Siboma. ••••••• •• ••••••••• •••••••••••••••••• •• ••••• : • •• ••••••• •• •••••••• 

1. Siboma crassicauda ·····---~~---~·. : - ~-·: •• : •••• • ••• • •••••• ••••••• •• 

2. l:iiboma. atraria ••••••••••••••••••••••• • · • • ." • ••••••••••••• : •• • •••••• 

Ptychoch eilus ••••••••• • ••••••••••••••••••••••••••••• · ••••••••••• .:. : •••••• 

1. Ptychocheilus oregonensis •••••• ---~ ••• -~ • ." •••••••••••••••••••••••• 

2. Ptychocheilus gmndis •••••••••••••••• · •••••••••••••••••• ~- ••• • •••• 

3. Ptychocheilus rapax •••••••• ••••••••••••• • •••••••••••••••••••• ••••• 

4. Ptychocheilus vorax ••••••••••••••••••••• •••• •••••••••••••••••••• • 

Clinostomus •••••••••••••••••••••••••••••••••••••••••••••••••••• •••••••• 

Family Cyprinodontidae ••••••••••••••••••••••••••••••••••••••• • •••• •••• • ~ •••••• 

F undulus ••••••••••••••••••••••••••••• · ••• • •••••••• ••••• •••••• ••• • •••••• 

Fundulus parvipinnis ••••••••••••• : ~- •••••••••••••••• • ••••••••••••••• 

Family Esocidae •••••••••••• • •••• ••• ••••••••••••••••••••••••••••••••••••••••••• 

Family Salmonidae •••••••• - ~ ••••••••••••••••••••••••••••••••• • •••••••••• ••••••• 

Salmo ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

1. Salmo scouleri ······-----~---···································· 
2. Salmo quinna.t • ••••••••• : •••••••••••••••• ~ ••••••••••••••••••••••• 

3. Salmo spectabilis • •••••• -~ •••••• •• •• · • •••••••••••••• • •••••••••••••• 

Fario • ••• •• •••••••••••••••••••••••••••••••••••• : ••••••••••••••••••••••• 

1. Fario aurora. ••• • " •••••• • ••••• • ••••• ••••••• : •••• , ••••••••• ••••••• • 

2. -Fario tsuppitch ••••••••••••••••• •• •• " ••••• ~: -- ~ ---·· •••••••••••••• 

3. Fario argyreus •••••••••••••••• ~- •••• -~ •• • : • ••••••••••••••••••••••• 

4. Fario gairdneri •••••••••••• · • •••••••••••• -~ ••••••••••••••••••••••• 

5 . . Fa.rio clarki.i • •• ••••••• •••• ••••••••••••••• • ••••••••••••••••••••••• 

6. Fario stellatus •••••••• ·--~~ •••• : ••• ." •••• • ••••••••• ••••• ••••• •••• •• 

Salar ········· ····· ·· ····· ···· · ·· ··· ·········-- ~-- -··· · ··············· · 
1. Salar lewisi •••• •••••• ••• ••••••••••••••• •• •••••••••••••••••••••••• 

2. Salar virginalis •••• • •• ••••• ~ - - •••••••••••••••••••••• - •••••• • • • • ·- • 

3. Salar iridea ••••••••••••••••••••• •• ·. ·." •••••• -'--~- ••••••• •••• --- •••• 

Osmerns ••••• • •••••••••••••••••••••••• • •••••••••••••• • •• • ••••••••••••••• 

Osmerus pretiosus ............. ..................................... . 

Tbaleichthys ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

Thaleichthys ste'fensi .... . .............. . ........................... . 

. Coregonus • ••.••• • •••••••••••••••••••• •• ~------ - ~---····· ····· ·········· 
Coregonus williamsoni. • •• • • ••• • • -~ • .: ••••••••• ~-•••••••••••••••••••••• 

FaiDily Scopelidae •••••••••••••••••••••••••• •••••••• "··· ••• -~- •••••••• • • •• •••••• 

Saurus (Lam·ida) lucioceps ••••••••••••••••• • •••••••• '" •••••••••••••••• 

Family Clupeidae ••••••• •• •••••••••••••••••••••••••••• ••• •• ~ ••••••• • ••• • •• ••••• 
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CONTENTS. 

Order I V. Physostomi or Malacopteri-Continued. 

Clupea ••• •• . • •••.•••••••••••••• •••• • ••••••• •••••••• •.••••••••• •• _. _ • •• _ • •• 

_ Clupea mirabilis •••••• •••• _ •• •• • •• • •• • •.• • • ••••••• , ••• "" "" •••• • --~- ••• • 
Meletta ._ •••••••••••••.••••.••••••• -.. •.•• · .- - __ __ ••• ••• ~ - •••••• ~. ; ••• _ •••• _ • • 

Meletta coerulea .......................... .... ......... .......... .............. .... ...... .,; .. .... · ...... ~ .... .:. ...... .. 

I:Tyodon • __ • ••• •• _ ••••••• _ • •• •••••••• · •••••••••••• ; ••••• .-••• ; • • ••• · • • ••• • 

_ .Hyodon tergisus . ••••••••• ••• •••••• .••••••••••• • •••••• •••••• _; •• _ ~ • •• ·• 

Engraulis •••••••••••• •••••••• •••• • ••• •..•• •.•••••• • • .• •• , ••• ; • •••••• ••••.•• 

1. Engraulis mordax .••••• ••• ••• • ••••••• •. ." • • ••• • ·• --~- • .: •• ••• • •••••••• 

2. Engraulis nanus •••••••••••••••••••••••••••••••••••••••••••••••••• 
3 .. Engraulis delicatissimus •• ••••• •• •• ••• .: ••••••• •• ~- •••••• ••••••••••• 

4. Eng raulus compressus .•••• -~ •••••• ;: .• ••• •••••••• ••••••••••• --~- • ••• 
Order V. Plectognatbi •••••••••••• •• •••• •••••• .: •• • • • •••• • • •••••• ••••••••• ~ •• •••••• _ • •••••• •• ••••••••• • 

Family Balistidae •••••••••••••• •• ••••••••• •• •••••• · • •• •••• • ••• ~- - - --~----- •• ~--- -- ~ - • •• ••• •• •• 
Family Gymnodontidae • •• •• ~ - •••.• •••• ••• ; •••••••••••.••••••• •••• •• •• ••••••• • •••••••••••• •• • ••• 

. Tetraod{)n ·-- •••••• ••• ••• ••• •• ••• •••••• •••• ••• ••••• ••••• · ·-· · · • ••• •• · •• · • •••••• _ •••••• •• 
. -. - ... . -Tetraodon. politus ••••••••••••••• •• •• • ••••••••••••• •••• • •• • •••••••••• -~ -. -- ~ .••• ••• 

Order Vl. Lophobranchii •••••• ••••• • ••••••• ••• •• •••••• c •••••• •••••••••• ;·;~--~~.; •• : .: •• ~- ~ - ••••••••• • 
Family Hippoca.mpidae ••••••••• ~-- •• · •••• • • .: •• ••• ••••••• •••••••••••••••• ·---~·-·.-.~ •••• ••• • : .•• •• 

.Hippocampus .••• ~ • • ~ ••••• . ••••••• •• •••••••••••••••••••••• ·• : • •••••• --~. -- ~ •• •. _ ••• ••• 

Hippocampus ingens ••• ••••••••••••••••••••••••••••••••••• ••••••••••• • : ••• •• ~--·· 
Family Syngnathidae ••••••••••••••••••••••• ; ••••••••••••••••••••••.••••• -- ~ •••••• : ~- • ••••••• 

Syngnatbus ••••••••••• " · ••••• ••••• ••• · ••••••••••• • •••••••••••••• : •••• • • ." • •••••••• • • •• 

-1.- Syngnathus californiensis ............ . ....... ........ . . .. ............ _ _.~ ••••• ~ •• _ •••• 

2.- Syngnatbus brevirostris • .••••••• •••••• • •••• ~ •• •••••• -;. ~ - ~ • •• ~----~ .: --~·- •••••••••• 

3. Syngnatbus leptorhynchus, ••••••••••••••••••••• • ••• • •••••••••• • .' •• • • .' • • •• .' ••• • ~ 

4 . . Syng.nathus abboti". •••••••••••••• •••••• ••••• ~ •••••••••••••••• •• •• •• •••• •••• • ••• 

5. Syngnatbus arundinaceus •••••••• •••••••• ••••••• •• ·•· • • •••• .:~ • •• ••••••••••••• ••••• 

Order VII. Ganoidei •••• · •• · •• · •• · ................. .... . ..................... . ....... . ..................... . 

Family Amiadae •••••••••••• • • ••• ••• • •••••••••••••••••• .' •••••• •••••• · •••• •• ••• •• •••• ••••••• • 

-Amia • •• • ••••• ••••• •••••••••••••• •••••• ••••••••••• ••• ••••••••••• •••• •••••••••• ••••• 

. 1. Ami a ocellica.uda .: •••• • ••••• ••••••••••••••••••••• •• ••• •• •• .: ••••••• • •••• ••••••• 

2. Amia oooidenta.lis ..... .................... . ...... . . . . . ......................... . 

·Family Sauridae .- · ................... . . .... --·····••· •••••• ." • .' •• .'~-- • •••• • • • •• •• •• ••••• •••••• 
Lepidosteus ••••• ~- -~ ••••••• • • • ••••• · ••• · •••••••••••• ·• ~ •••••• • •••• ~ •••• •••• - ••• • ••••••• 

1. · Lepidosteus -leptorhynchus .......... .......... .. . . . _._._ •• ~ _. •••••••••••• --.-- - • • -. 
2. · Lepidoliteus (Cylindrosteus)latirostris • ••••••• ~ ••• _-_._ ••••• ~ ••• - •••••••••••••••• •• • 

3. -Lepidosteus (Atractosteus) -berlandicri. ••••••••• •• •••••••• •••• • • · •••• •• •• : • • - •••••• 

Family Sturionidae~ --- .; •••• ••••• • ~ • •••••• •.••••• ••• •• .-.: •• - ~-- ;.~.; • ••••••••••••• • • - ••• - •• •• 
· · · Acipenser .:: • •••• • •••••• -~ ••• •••••••••••••• • ••••• _._. -~ • • ••• • •• ~ - • •••• -~ •••••••••••• • 

Acipenser bracbyrhynchus •• ••••••••• • ••••••••••••••••• • •••• •• : •••••••• .' •••••••••• 

- 1. -Acipenser trans.montanus ••••• •••• ••••••• ----- --~----- ~--- - - - --- • .' •• - -- •••• ••••• 
2. Acipenser -acutirostris.~ - •••••••••• ••••••• .: • •••• •.••• • •••• • •• .: ••• •••• = -~---..... . 

- . 3. -Acipenser medirostris ••••••••• ••••• •••••••••••••••• • •••• •• • ••••• •• ••••••• ; •• ." •• · 
Scaphirhynchus .......... . . ............................................... . .. .... __ _._ 

Sca.phirhynchus plaiirhynch¥8-••••••••••••••• •••••• • •••••••••• - ••••••••• •••• •••••• 

Polyodon •• -- - -----··········· ···· ··· ·····- - --- - ------- · -·········~ -- - ----········· 
Polyodon folium ••••• •••••• .: •••••• •••••••••• -- •• • •• ••• ··- --- -· ---- •••• -. ---- • ••• 

Order VIII. Holocephali •••• •••••••••••••••••• •••••• • • • •• -••• •••••• - •••••••• --·· • • • --------····· · --- · · 
Family·Cbima.eridae ••••• • ••••••••••• , •••••• •• • ••••••••••••• • ••••••• : ··· •••••••••••••••••• 

Chimaera •••••••• •• •••• •• • •••••••••• • ••••••••• •• ••••• • •• ••••••• ••••• • •••••••••• • •• 

Chimaera colliei. ••• •••••• " •••••••• • • " • • •• ••••••••••••••••••• •••••••••••• ••••••• 

Order IX. Plagiostomi. •••••••• •••• •••••••• ••• • ••••• - •• ---.- .- ••• - -- . - • --- ---------- ·-• • • • • • • • • • · - ·--• 

Sub-order I SqualL •••• •••• ••••••• • •••••.••• ---------- ··--- ••• ••••• •• ••• • • • • · - • ••• • •• •• • ••• 

XIII 
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XIV CONTENTS. 

Order l X. Plagiostomi-Continued. 
Family Scylliodontida.e • - - •• __ -- • • -- - _ ------- •• - ••• - •• ---- •••• •• _ • •• -- •••••••••••• -- ---· • •• -
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INTRODUCTORY REMARKS. 

THE fishes of western North America are as yet too little known, and. the amount. of new 
materials for further investigations too great, also, to warrant anything like an attempt on the 
present occasion to establish a natural series. After treating of the vari•ms groups in a series 
of monographs, as already begun by us,* we shall be better prepared to do justice to that part 
oJ our subject. 

We have spoken at some length upon two'.groups- the Cataphracti, or mailed cheeks, apd the 
Embiotocoids, or viviparous family, both of them having numerous representatives along the 
Pacific coast. They constitute the most predominant feature of the ichthyic fauna of that region 
of the North American continent, together with the Trachinids and the Heterolepids, which 
seem to bring into closer relationships the Percoids and tb.e Oottoids, properly so called. The 
true Percoids, t hemselves, appear isolated west of the Rocky Mountain range. 

The Sphyraenid family is represented by one species of the genus Sphyraena. 
The Sciaenoids, so far as 'observed, .are few in numbers, and remind us of the .Atlantic types. 
Not a single species of Sparoid has as yet come to our knowledge from the coast of Oregon 

and California. 
As to t he. Atherinoid family, we find in California a rather large species designated by the 

settlers under the n.ame of "smelt," probably on account of its delicacy, and which is, truly 
speaking, an ally of the "silver-side" or "silver-fish" of our Atlantic coast, and "peace del 
Rey '' and "pescadilla del Rey" of Central and South America. The "silver-fish" being of a. 

diminutive size, even when fully grown, its esculent qualities have remained unnoticed by either 
fishermen or gastron~mers~ The "peace del Rey" tells· its own story. 

The scarcity of Scomberoids is a curous feature in the fauna of our western coast: a Mackerel, 
(Scomber), a Bonito (Pelamys): and two Oaranx, constitute so fn.r the entire known list. But 
we venture to say that further researches will bring to li~ht many more of them. 

The only species of Chetodonts we are acquainted with from the western coast was obtained 
in the southern part of the St!;'te of California. 

The ~len.nioids appear to be more numerous than the preceding ones, new generic types 
having been found (Neoclinus, Xiphidion, .Apodichthys, Oebidicltthys, ani .Anarrichthyl!) along 
with species of known genera (Blennius, Gunnellus, Lumpenus). 

The Gobioids, properly so called, are c<?mparatively scarce, two species of the genus Gobius 
constituting the entire kJ;tOwn list. 

The Cyclopterids., or Discoboli, are represented by two species also, one of which i.s a 
Lepadogaster, the other a Oyclogaster. 

The Batrachoid or toad-fish family has given one species to the fauna) and which we have 
erected into a n~w genus. 

The Labroids, properly so called, are anything but numerous, if the Embiotocoids are 
considered as a separate family. We think) however, that many more will be found hereafter, 
especially along the so11thern coast. of Californi(l.. 

o See "Smithsonian Contributions to Knowledge," vol . III, 1852. 
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The Pomacentrid family, or marine labroids, with pectinated scales, has given us one species, 
which we have placed in the genus Glyphisodon, not having the means of determining it more 
accurately. 

The Chromids, or fresh water labroids, with pectinated scales, have not yet been met with 
along the Pacific range of North America. We have evidences-of their presence in the basin 
of the Rio Grande del Norte (Rio Bravo), one species of which being figured and described in 
the "Report on the United ~tates and Mexican Boundary Suryey." 

The Scomberesocids, on the other hand, are represented, so far, by a species of the genus 
Belone. 

The Gadoid family has given us a cod, a whiting,. and a cusk; the latter we have not examined. 
The Pleuronectids, or flat-fishes, are tolerably well represented, though we observe as yet no · 

turbots (Rhombu&) , properly so called. The halibut (HippoglossUB) is spoken of as occurring 
along the coast, but we have not examined it as yet. 

The Ophidioid family is represented by two known genera, Ophidion and .Ammodytes, whilst 
the true eels have not yet been heard of. 

The Salmonids are rather abundant, especially in species of the Linnean genus Salmo, to 
which may be added a white-fish (Coregonus) and.two smelts~ properly so called (Osmerus and. 
Thaleichthys). 

No Characinids are known north of the valley of the Rio Grande del Norte, (Rio Bravo), where 
one species was collected by the United States and Mexican Boundary Commission, and in · 
whose report it is figured and described. 

The Scopelids have furnished us, so far, with one species of the genus Saurus along the 
Pacific coast. 

The fresh waters teem with Cyprinoids and Percoids, the former east and west of the Rocky 
Mountains, the latter only eastwardly, in the shape of sun-fishes (Pomotis) and t>ass (.A.mbloplit€8 
and Centrarchus), a single species of the bass having been met with in-California. 

Of the Cyprinodont family we have mentioned but one species, an inhabitant of the fresh 
waters of California. Those collected in the interior of the continent we propose to investigat~ 
at some future time. 

The Etheostomoids are likewise left aside for the present. 
A few pickerels or Esocids have been observed in the Hydrographic basin of the Arkansas_. 
A few catfishes (Pimelodus) were procured at the initial"point of the exploration of the B?th 

and the 47th parallels ; none having been found west of the Rocky Mountains. 
Of the herring family, we meet with two herrings (Clupea and Meletta), and several ·anchov'ies 

(Engraulis), but as yet no shads (Alosa) have been seen in the collections made. ' 
The Plectognaths have furnished a Balistes and a balloon-fish. 
The Lophobranchs are represented by a few pipe-fishes and a sea-horse~ 
The Ganoids of the western coast consist of sturgeons, of which peculiar forms are met with 

in the fresh waters of the interior of the continent, where we find also a few mud-fishes, al),d 
have obtained some gar-pikes. 

The cartilaginous fishes, so far as observed, are anything but numerous; a few sharks, skates, 
and lampreys constitute the list we are for the present acquainted with. Amongst shar.ks and 
skates there are curious genera: Oestracion, Triakis; Rhinobatis, Uraptera, and Rhinoptera, 
whilst amongst lampreys we meet the ordinary genera, Petromyzon and .A.mmocoetes. 

The elephant-fish (Chimaera) was also observed as far as Puget's Sound. 



IN T R 0 D U C T 0 R Y· REM:·.ARKS . 

.... 

THE fishes of North America ar~ as · yet too little known, and the amount of new materials 
for ftirther investigations too great~ also, to warrant anything like an attemp~ on the present 
occasion to establish a natural series. Afte)'.' the various groups have been treated of in a 
series of monographs, as already· begun by Uf!, * we shall be better prepared to do justice to tb,at 

. part of our sul;>ject. · · . . . . . . 

. We hav~ spoken. at some length. upon two . groups-the cataph;acti, or mailed· cheekEi, an<l the 
embiotocoids, or viviparous family} bi>th of them having numerous representatives along the 
Pacific coa.st. They constitute the most predominant feature of the ichthyic fau~a "of that region 
of the North A~erican continent,. together with the trachinids and the heterolepids, which 
seem to brin~ · into closer relationships: the percoids and the cottoids, properly so called. The 
true percoids themselves appear isolated west of the Rocky Mountain range. 

The family of Sphyraenidre is represented by one species of Sphyraena. 
The scianbids, so far as observed, are few in numbers," and remind us of the · Atlanti~ types; 

whilst other familia; present sever~! new genera. 
N.ot a single species of sparoid has as yet come to our knowledge . 

. 'rhe 'scarcity. of scomberoid~ is ·a curious featur~'in the fauna of our western coast. But we · 
yentnre to tiS.y that further researches will bring to light many more of thell).. . 
: As to the atherinoid family, we find in California a rather large species designat~d under the 
name of "smelt" by the . settlers, probably on account of ~~s delicacy, and which is, truly 
speaking, an ally of the ·" silver-side" or " silver-fish" of our Atlantic coast, and "peace del 
rey" and "pescadill~ del rey" of Centr~l and South America.. The "silver-fish" being of ~ 
diminutive size, even when fully grown, its e.sculent qualities have remained unnoticed by either 
fisherm~n or gastronomers. · The ."peace del rey " tells its own story ; an allied species has 
been .described and :tigu~ed i~ vol. II of Lieutenant Gilliss' "Report.". . .. I . 

The biennioids appear to ·be clore numerous than the preceding ones, new generic types 
having been found' (Xiphidion, .Apodichthys, Oebidichthys, and .Anarrichthys)""a.long with s~ecies 
~f known genera (Blennius, Gunnellus.) . '"*' . · . 

_The gobioids, properly so called, are comparatively scarce, two species of the genus Gobius 
con~tituting the entire known list. · . · · · · 

The cyclopterids, or Discoboli, are represented by two species also, one of · which:· ~ a 
Lepadogaster, the other a Liparis. · 

The labroids, properly _so called, are anything but numerous, if the eQlbiotocoids are 
considered as a separate family. We think, however, that many more will be found .. 
hereafter. 

The pomacentrid family, or marine lab~oids, with pectinated scales, numbers one species, 

• Bee "Smithsonian Contributions to Knowledge," vol. III, 1862. 

la 
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which we have placed in the genus Glyphisodon, not having the means of determining 'it more 
accurately. 

The chromids, or fresh water labroids, with pectinated scg.les, have not yet been met with 
along the Pacific range of North America. We have evidences of their presence in the basin: 
of the Rio Grande del Norte or Rio Bravo, figured and described in Major Emory's" Report on 
the United States and Mexico Boundary Survey." 

The scomberesocids, on the other hand, are represented, so far, by a species of the genus 
Belone. 

The gadoid family has given us a cod and a whiting. 
The pleuronectids, or flat fishes, are tolerably well represented, though we ' observe a~ yet 

neither turbots (Rhombus) nor halibuts· (Hippoglossus). 
The ophidioid family is represented by two known genera, Ophidium and Ammodytes, whilst 

the true eels have not yet been heard of. · 
The salmonids are rather abundant, especially in species of the Linnean genus Salmo, to 

which may be added a white fish (Ooregonus), and two smeltsJ properly so called (Osmerus and 
..Argentina). 

No characin1 are known north of the valley of the Rio Grande del Norte (Rio Bravo),-where 
one species was collected by the United States' and Mexico Boundary Com'mission, and ·in whose 
report it will be figured and described. 

The scopelini have furnished us, so far, with one species of the genus SaurU8 or Lauridd along 
the Pacific coast. 
· The fresh waters teem with cyprinoids and percoids, 'the former east arid w'est ~f the Rocky 

mountains, the latter only eastwardly, in the shape of sun-fishes (Pomotis) arid bass, (Oentrar:.. · 
chus,) a single species of the bass having been met with in California. 

Of the cyprinodont family we have mentioc.ted but on'e species, an inbabitan~. of the 'fresh 
waters of California. Those collected in the interior of the continent-we propose- to investiga~e, 
at some future time. 

The etheostomoids are likewise left aside for the present. 
Neither pikes, nor pickerels, or esocids have been observed west of the· Mississippi valley. 
A few catfishes (Pimelodus) were procured at the initial point ·of the exploration of 'the 35th

and the 4'1th parallels, none having been found west of the Rocky mountains. 
Of the herring family, we meet with a true herring (Meletta), and two anchovies (En'grauris), 

but as yet no shads (..Alosa) have been seen in the collections made. . 
The lophobranchs are represented by a few pipe fishes. 
So much for the osseous fishes. The cartilagi'nous, so far ; as observed, are anything out 

numerous; a few sturgeons, sharks, skates, and lampreys constitute the list· we are for the 
present acqnainted with. Amongst sharks and skates there are curious genera: Oestracion, 
Triakis, Ilhinobatis, and Rhinoptera, whilst amongst lampreys we meet tl:i.e ordinary genus 
Petromywn. 



) 

ACANT.HOP·TERI. 
This order embraces a laige number of fishes having either one, two, or three .dorsal fins. 

In the .case of. one dorsal fin being .present, its anterior portion is always composed of inarticu
la:ted and undivided spiny rays, whilst the remain~ng porti9n consist of ~oft, articulate~"" and 
often_ divided or. bifurcated ones. Whep. two . dors~ls exist, the. anterior is spinous~ and the 
posterior soft. The ventral fins are n;wstly. near the. pectorals, being situated beneath or 
E~-nteriorly to the . base of these latter fins, and whenever fully developed, they are compos~d of 
an external, inar:ticulated, _spiP.)" .. ray, a,nd rarely more. than six articulated and br.anched. ones, 
the latter being general~y five in number, and ocqasionally le~.s. The swimming bladder is 
without air dtic:t tq the, throa~. The inferior pharynge~ls exist. throug~out as . ·indepenqent. 

• • I ' 

bon~s~ 

~atp.ily PERC~A;E J ~ o n .a~. 

The percoid; or: perch. family has. always been looked upon_ as: typifying best the order , of 
acanthopterians at the head. of the. osseous fishes. · 

It comprehends .numerous ' tribes and genera both from the m-arine and fresh waters, all 
characterized ·by a bod.y more or less e_longated, in most. cases. protected by ~ctina:ted sc.ales, 
generally rough to the touch, o?casiona1ly, however, appearing rather smooth, owing to th.e 
deciduous n.ature of their prickles or pectinations. 

Regarding the fins, w,e observe that the dorsal· is always . well developed, sometimes single, 
at others subdivided into tw.o distinct: fi_ns.· The anterior portion, or anter-ior fin, just as the 
occurrence. may be, bein.g spinous-that is, composed of osseolis and rigid rays-r.esembling 
more common-bones than ordinary rays.. . The anal exhibits a variable number of spiny rays, at 
its anterior margin, and. which, in a. few instances, are entirely wanting. The. caudal fiJl is 
either truncated-posteriorly or more or less,emarginated. The ventrals are. inserted pQSte.riorly 
to the bas~ · of the pectorals, and composed of an. external . stoutish spine, and. five soft and 
dichotomised rays. · 

Generally speaking, the preopercl~ . ~nd opercle e:x;hibit various spinous or serrated edges, 
while in a few only they are pe~fectly smooth and · entire. The jaws, t~e front of the vomer, 
and often the palatine bones also, ar,e furnished with · teeth of various . kinds: velvet-like, card
like, or o£ the canine type ;' the canines· occurring occasionally' intermingled with the former 
two kinds. • 

The yellow perch, so common' in the fresh ·waters of the eastern States, has not been brought 
to notice beyond the main bed of the Mississippi basin, and hence was not met with by any. of 
the parties whose collections we investigate in the present report. 

Most of ·the p~rcoid~. ~re fishe~ which ~ppear upon our tables, some as delicacies, others as 
ordinary staples: The less esteemed are the sunfish or pond perch, owing, mayh~p, somewhat 
to their diminutive size. 

• · ~: .• .... . •• ~ • . ·. :• ~ !• • , ':_!, 
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DIOPLITES, R afi n ... 

GEN. CHAR.-Body elongated, sub-fusiform in profi e ,compressed. Head well developed. Preopercle smooth and entire. 

Mouth 11Lrge; lower jaw longest. Velvet-like teeth on the jaws, front of vomer, and palatine bones. Tongue smooth. Cheeks 
and opercular apparatus scaly. Branchial apertures continuous under the throat. Two dorsal fins contiguous upon their base. 
Three small anal spines. lnsertivn of ventrals on a line immediately behind the base of pectorals. Caudal fin posteriorly sul>' 

crescentic. Scales well developed and posteriorly ciliated. 

SYN.-Dioplites, RAFIN. lchth. Ohiens. 1820, 35. 
Gryslts, Cuv. &. VAL. Hist. Nat. P iss. III, 1829, 54. 

· The fishes of this genus are not uncommon in the ·localities where they occur. They resemble, 
in general appearance, the common or yellow perch, though often reaching a much larger size . 
They are esteemed as an article of food, and known under the general appellation of " trouts " 
or "bass." Exclusively of fresh water habits, they are met with in ponds and rivers, asso
ciated with various kinds of suckP.rs, chubs, daces, minnows, &c., upon which they feed. 

They are remarkable in the percoid family for their general smooth appearance, having 
neither spines nor serratures upon the opercular apparatus. The scales themselves a·re but 
slightly pectinated, and . the few pectinations are quite deciduous or falling off with the 
epidermis. Their teeth are all uniform and velvet-like; and exist upon the palatil!e bones as 
well as upon the vomer, premaxillaries (upper jaw), and dentaries (lower jaw). The mouth 
is generally large, with its gape slightly oblique upwards, and the lower jaw protruding beyond 
the upper. The tongue is generally smooth anteriorly, but an elongated and narrow patch of 
velvet-like teeth is occasionally observed upon the middle line at the base of that organ. 

A feature peculiarly characteristic of this genus, when associated· with · its other natural 
characters, consists in the separation of the spinous portion of the dorsal from the soft portion, 
by a wide gap, so that we have in reality two fins, contiguous upon their base only. This fea
ture appears to constitute the chief difference between Dioplites and Oalliurus, not taking into 
account the general aspect of the body, which bas a subordinate value. 

The species enumerated below appears to be very common'in .Texas, and even south of the 
Rio Grande del Norte (Rio Bravo), as proved by the specimen collected by Lieute~ant D . N . 
Couch, United .States army, in the Rio San Juan, near Caden:iita, province of New Leon. 

We have examined two immature specimens of another species- perhaps D. salmoides; one · 
collected at New Braunfels, · Texas, by Dr. Lindheimer, the other in the Rio Brazos, . Texas, 
by Dr. G. C. Shumard, and which must await another opportunity for .a .mqre critical 
determination. 

DIOPLITES NUECENSIS, G rd . 

Trout, or River Bass. 

SPEC. CHAR.-Body elongated,sub-fusiform. Head constituting a little less than the third of the entire length. Posterior extremity 
of maxillary extending to a vertical line drawn posteriorly to the orbit. Scales on the ·cheeks nearly equal in size, to th~se on 

the gill covers. Origin of ventrals posterior to the base of pectorals. Upper regions reddish brown, maculated. A lateral dark 
band. Inferior regions whitish, unicolor. 

SYN.-Grystes nuecencis, B.&. G., in Proc. Acad. Nat. Sc. Philad. VII, 1854, 25. 
Trout, or Rive1· Bass, VERNACULAR. · ' 

A full description and a figure of this ·species will be found in the Ichthyology of the United 
States and Mexican Boundary Survey. · · 

It is closely related to, if not identical with, Grystes nobilis, Agass.; from the southern bend 
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of the Tennessee nver. It has, also, much greater affinities with JJ. fase'jatus than with JJ. 
salmoides. 
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List of specimens. 

0 . ,.. *· 
Whence obtained. Collected by-

cP 

"" .p .. ..... bl) Locality. 0 ., ... "" cP " .r> .. 
13 ~ 

~ cP 
00 --

,2 Adt •... RioBlancoandFri~·-··· ••. 1853 . •• Lt.A.W.WbipJ:Ile .. 23 & 24 Alcoholic • • • . Dr. Kennerly •••• 
1" •• do ... Rio Frio, Texas •••.•• •• . ••. do •••• : •• •• • • do....... .. 21 

-398 1 • . do... Leon river, Texa~ • ·. - ~ - ••••• do .•. ••••••• • do . ••••••.. 

399 12 Yg ~- •. Rio Seco, Texas .•••.••.••• . do . ••.••••••• do .•• . ••••. 

· n 
. 19 

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

.••• . do ••• •• . .•• •• • do .•••••••• 

. •••• do .••••. •••••• do •••••••• • 
400 3 .• do .•. 

401 

402 

403 

1 . . do . •• 

1 .. do .•. 

2 Adt .•• 

Rio Blanco, Texas . ••••••••• do .•..•••••• • do. .... . ... 20 ••••• do •••••. .••••• do .•••• •••• 

Rio Medina, Texas ••••• . •••• do : •• •••••••• do. . ... ... . 18 •••• • do •• ~- - - •••••• do ••••• •••• 

Coal Creek, Ark •••• •• •..••• do : •.• ••••••. do....... . . VI. . •... do •• :... H. B. Mollhausen. 

Rio Brazos .••• ••••••• ••.•• . do .• • Dr. G. Q. Shumard . .•• •• . ••• . •••• • do .•••• . Dr. G. C. Shumard. 

~71 1 .• do . •. Inilianola to Nueces ••••• •• • 1856.- . • · Capt. Pope .• •• •••• .•• •.• · ••..••••• do..... . Captain .Pope •••• 

372 12 Yg . ••. •••••••• •. do . ••• •••••• • .••• do . •• • _.· •••. • . d.o • . ••••••. .••••.••••••••. do ••••• .• · ••••• do .••• .•• ••• 

387. · Delaware creek •••• •••.•••• d_o ••••••••••• do .••••••••.• • ••• ••• • .••• • do . •••• ..•••• • do ••••••••• 

388 I A.dt ••. Rio Frio, Texas ••• : ••• ••• J8SL-•. Col. J . D. Graham: ..• •••• -~- - .••• • do...... John H. Clark •••• 

389 1 Rio Nueces, Texas •••••• •••• do· . •. .••••••• do .• ~ ••••• • •••••• ·-· ••••• do •••••. . ••••• do •••• ••••• 

390 1 Live-oak creek, Texas .•. •••• do •••••• ••••• do • •••• •• •..••••••••• .••• • do . •• ••.•••••• do ••••••••• 

391 1 Turkey creek,. Texas ••• ~ •• •• do ••. ••••• •. • . do •• ~ •• •••..• ••• ••••. .• .•. do . • • •• . •••••. do •••• • •••• 

392 6 Yg •••. Rio L eona, Texas. ··•··· •••• do· .· · .••• •••• do .••• • ·· :· .••••• •• •• •••• • do ••• ••.. •• •• . do •• •• •• ••• 
393 4 .• do . . .. •-Elm creek', Texas •.•... ••• . do . •..• . ••••. do .•••••••. .••••••• •.••••. do, ••••..•• , • • do ••••••••• 

394 2 Texas ••••••••••••••••••••. do ••. •••• •••• do .•••• ••• ..••••.•••..•••• do •••••..••••• do ••••.•••• 

395 5 San Juan river, N. Leon. 1853. •••• Lt. D . . N. Couch •••..••••• •••• •• ••. do...... Lieut. Couch . •••• · 

303 Yg . ••. Rio Sabinal, Texas .• •• ;. Nov. 1854 Major Emory. ...... 60 •••• . do . ••••. Dr. Kennerly •• •• 

304 4 •• do ••. Drycreek,Texas .•••••• .• •• do •••.••• •••• do ..•.• ••• . 55 .•••. do .•••• ..••••. do ..• ••••• • 

305 1 •• do •.. ·SanPedrocreek,Texas . •••• do .•.•••••••• flo .•• · ••••• • 110 •••• • do .••••.••• •• • do •••• • •••• 

306 1 . ·.do - ~ - . Minnevilla river, Texas •. .••. do • •• •••••••• do......... 52 ••••. do .••••. . ••••. do •••••..•• 

POMO~IS, R a f:i n . 

GEN. CuAa.-Body very much compressed; dorsal and ventral outlines arched. He&d moder&te in size. Mouth very luge; 
lower j&w longest. Velvet-like teeth on the jaws, the vomer, and palatines, and on the base of the tongue ·also: Cheeks and 
opercular apparatus scaly. Branchial apertures continuous under _the throat. Dorsal and anal fins elevated; their spinou• 
portion' rising gradually !{om the ante.rior spine to th'e soft portion, without any depression. 'Anal spiny rays, six or more. 
Insertion of ventral fi~s ~ituated a little. behind the base of the pectorals. Caudal fin either . even upon its posterior margin or 
sub-concave. Scale~ w·en ,de~eloped· and ciliate~ posteriorly. 

SYN.-Pomoxis, RAFIN. Jour. Acad. Nat. Se. ·Phila. 11 1818, 417, and, Ichth. Ohiens. 1820, 33.-A.a.ua. Amer. Jour. of 
Sc. and Arts, .~VII, 1854, 298. 

The genus Pomoxis, as here circumscribed, embraces already several species. · ~he most 
anciently known i ii -that described by Lacepede under the name of Labrus sparoides, specimens 
of which having been-obtained in South Carolina; hence: 
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1. POMOXIS SP .AROIDES, G rd. 

STN.-Labrus sparoides, LACEP. Hist. Nat. des Poiss. III, 1819, pp. 432 &. 479. 
Centrarchus sparoides, Cuv. &. VAL. Hist. Nat. des Poiss. VII, 1831, 459.-STORER, Synops. 1846, 38. 

Centrarchus hezacanthus, HoLBR. Ichth. of So. Car.; plate vi, fig, 1. 

The second species of this genus was fhst observ.ed in the river W abash by Lesueur, and by 
him sent to Paris, under the name o.f Oantha1·us nigromaculatus. Therefote: 

2. POMOXIS NIGROMAOULATUS, Grd·. 

SYN.-Canlharus nigromaculatus, Lesueur fide Cuv. & VAL. Hist. Nat. Poiss. III, 1829, 88. 
Centranchus sparoides, Cuv. & VAL. Hist. Nat. des Poiss. III, 1829, '88.; pl. xi viii. 
Cenlral!'chus he:tacanthus, Cuv. &. VAL. Hi st. Nat. Poiss. VII, 1831, 459.-KJRTL. Journ. Bost. Nat. Hist. III,-1840, 

480.; pl. -xxix, fig. 2.-DEKAY, Fauna of New Y. IV, 1842, 31.-~GAss. Amer. Jour. of 

Sc. XVII, 1854, 299. 

Cichla storeria, KtRTL. Rep. Zool. Ohio, 191. 

A third species is described, or rather recorded, by Rafinesque, under the name-of 

3. POMOXIS .ANNULARIS~ Rafin. 

SYN . ....:..P01noris annularis, RAFJN. Jout. Acad. Nat. Sc.. Philad. I, 1818, 417; pl. xvii, fig. 1; &. Ichth. Ohiens; 1820, 33;. , 
AGAS S. Amer. Jour. Sc. XVI, 1854, 298. 

We propose now to describe a fourth species, under the name of 

4. POMOXIS NITIDUS, G rd. 

PLATE II, Fms: 5-8. 
SPEC. CHAR.-Posterior extremity of maxillary correspondiqg to a line intersecting the pupil. Insertion of ventrals situated· 

oppo~ite the inferior edge of the base of the pectorals. Anterior spiny ray of anal fin under tlie fourth dorsal one. Post~rior. 
margin of caudal fin sub-concave. Upper regions reddish,·spotted and fasciated with brown ; inferior regions silver and goldlllh,_ 

STN.-Pomo:tis nitidus, GRD. in Proc. Acad. Nat. Sc. Philad. Nov. 1857. 

The largest specimens of this species which we have e~amined and caused to be :figured 
measure nearly six inches and a .half. The body is very much compressed, arched above and 
below, sub-elliptical in a profile view. Its greatest depth, which cor;esppnds to the origin of 
the dorsal :fin, is about the third of the-entire length,. since.. it. enters three. times. in the latter 
from the tip of the snout to the emargination of the caudal fin. The greatest thickness is rather· 
less than the third of the depth just alluded to. 

The head is contained three times and a half in the total length of the fish. The mouth is deeply 
cleft, obliquely directed upwards, the lower jaw being the longest, and the posterior extremity 
of the maxillary reaches a vertical line drawn through the middle of the eye. The teeth. are 
velvet-like, the maxillary ones being scarcely more conspicuous than those on the vomer, pala:: 
tines, and tongue. The eyes are quite large and sub-circular, their horizontal diameter enteriltg 
a little more than four times in the le'9-gth of the side of the head. The margin of the opercular 
bones are neither spiny nor crenated. The cheeks and opercle are scaly, the scales on the 
cheeks being smaller than on the opercle. Thirteen branchiostegals (seven on the right side 
and six on the left) , may be observed within the branchial membrane. The branchial apertur9_s 
themselves are continuous under the throat. 

The origin of the dorsal fin is nearly equidistant be~ween the extremity of the snout ari.d_ the 
base of ~he caudal fin. There are six spiny rays, increasing in height frorp. the first to the ]as~, 
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which is nearly equal to the first soft and articulated ray. Of the latter we observe fifteen, the 
};>OSterior five diminishing gradually in height. The soft portion of that fin is a great deal 
more developed than .the spinous portion. The same is the case with the anal, which has like
wise six spiny rays, increasing · in depth from the first to the sixth, which is shorter than th 
first articulated ray. -The external margin of the fin is rounded. Its anterior spine is situate 
qpposite the fourth dorsal one; but since the entire base of the anal fin is equal to that of the 
dorsal, the posterior margin of the anal extends further-backwards than the dorsal. The caudal 
fin enters four times and a half in the total length ; its posterior margin is sub-concave, and its 
lobes sub-angular. The origin of the ventral fins is opposite the inferior edge of the insertion 
of the pectorals, hence situated slightly back_wards with reference to the latter. A stont and 
acerated·. spine may be observed upon their anterior or eiternal margin, considerably shorter 

. . . 
than the first soft ray. When these fins are brought into contact with the abdomen, their 
extremities project beyond the origin of the anal fin, and consequently overlap the vent. Even 
the tips of th~ ventrals extend beyond a vertical line drawn through the origin of the anal fin.-

·Br: VI: VIII ; D VI, 15 ; A VI, 17 ; C 8, 1, 8, 7, 1, 6t V r, 5 ; P 15. 
The soft rays of the dorsal and anal fins bifurcate twice, whilst those of the caudal, ventrals, 

an.d pectorals exhibit subdivisions of the third degree. The lateral line is arched, following in 
that respect the curve .of the back. 

The scales are well developed. and ciliated upon their external (posterior) margin. They 
differ considerably in shape, according to the r'egions to which they belong. In the lateral line 
(fig. 7) they are longer than deep, and upon the dorsal and abdominal regions deeper than long, 
(figs. 6 and 8) . . · Diverging grooves are observed upon the anterior section of the scale only. 
Exiguous or attenuated scales may be observed upon the base of the caudal, extending to a 
certain distance along the rays, a feature not represented on the figure .. 

The. upper regions of the head and body are .reddish or brownish, the head.uniformly so, the 
. back presenting obsolete, transverse blackish ·bands of fa~;~cire, composed of agglomerated small 
spots. The same spots may be traced upon the dorsa.l and caudal fins. The inferior regbns 
are yellowish brown, with 'either a silver or a golden hue. The anal fin is occasionally spotted; 
the ventrals and pP.ctorals are unicolor. A black spot may be seen ·upon the 11pper and posterior 
part of the opercle. . 

References to the figures .-Plate II, fig. 5, represents a profile view of Pomoxis . nitidus. 
Fig . . 6 is a scale from: t~e do~sal region ; fig. ·7 a scale of the lateral line, and fig. 8 a .scale 
from the abdominal region. 

The scales are somewhat magnified for the purpose of exhibiting their structure. ' They are 
taken upon the same vertical line, corresponding, generally speaking, to the greatest depth of 
the body. 
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AMBLOPLlTES, Rafin . 

GEN. CnAR.-Body compressed; dorsal and ventral outlines sub-depressed. Head la rge. Mouth large also; lower jaw longest. 

Velvet-like teeth on the jaws, the vomer, palatines, and tongue. Cheeks and opercular apparatus scaly. Branchial apertures 
continuous under the throat. Spinous portion of dorsal fin lower than the soft, and extends upon a longer base. Anal fin 
provided with five or more spiny rays. Insertion of ventral fins a little behind the base of the pectorals. Caudal fin posteriorly 
sub-concave. Scales well developed, and generally ciliated posteriorly. 

SYN.-.Ilmbloplites, RAFJN. Ichth. Ohiens. 1820, 33.-AcAss. Amer. Journ. of Sc. XVII, 1854, 299. 

This genus is very closely allied to the preceding one, from which it is to be distinguished by 
the conformation of its dorsal :fin. The latter is composed of a greater number of spiny rays, 
occupying a base of a greater extent than the soft and articulated rays. The spines themselves 
are lower than the soft rays, so that a -kind of depression may be said to exist between the two 
portions of that :fin. 

Two species are referred to this genus, A. ichtheloides and A. aeneus. Of the latter we give 
the following :figure and description . 

.f 

1. AMBLOPLITES lENEUS, A gas s . 

Rock Bass, &c. 

PLATE l. 

SPEC. CnAR.-Posterior extremity of maxillary extending to a vertical line intersecting the pupil. Insertion of ventrals oppo

site tho base of the pectorals. Anterior spiny ray of anal fin under the ninth dorsal on·e. Posterior margin of caudal fin slightly 

emarginated. Upper regions ofhead and body of a coppery brown; inferior regions, yellowish brown. 

SYN.-Cichla renea, LEsu. Journ. Acad. Nat. Sc. I, 1822, 214, fig.-KJRTL. Rep. Zool. Ohio, 168, 19L 

Cenh·archus aeneus, Cuv. & VAL. Hist. Nat. Poiss. III, 1829, 84.-RicH. Faun. Bor. Amer. Ill, 1836, 18. PI. Jxxv.

DEKAY, New Y. Fauna, 184;l, 27, Pl. ii1 fig. 4.-KJRTL. Bost. Jour. Nat. Hist. lV. 1842, 229. Pl. xi, fig. L
STORER, Synops. 1846, 37. 

Rock Bass, Goggle-eyed B ass, Black Sun Fish, VERNACULAR. 

The general aspect of this species is sub-elliptical when seen in pro:file; the dorsal and 
. abdominal outlines being sub-depressed. The greatest depth of the body is more than the third 

of the total length. The greatest thickness holds the same relations towards the depth as the 
latter holds towards the length. 

The head is very la::-ge, though qonstituting something less than the third of the total length. 
Its occipito-frontal declivity is gradual towards the snout, which assumes a wedge-shaped · 
appearance upon the plate. The lower jaw is longest and protrudes slightly beyond the upper. 
The cleft of the mouth is large and obliquely directed upwards. The posterior extremity of the 
maxillary extends to a vertical line intersecting the pupil. 

The tongue is very large and fleshy, bearing a sub-elliptical patch of velvet-like teeth almost 
as conspicuous as those situated upon the palatine bones, the front of the vomer, and upon the 
jaws. The eye is large and circular ; its diameter entering nearly four times and a half in the 
length of the side of the head. The anterior nostril is equidistant between the anterior rim of 
the orbit and the margin of the upper jaw; the posterior nostril is equal in development with · 
the former and lies between it and the orbit. The external margin of the opercular bones is 
without spines or serratures of any kind; the opercle, sub-opercle, and inter-opercle are covered 
with scales considerably larger than those which may be observed on the cheeks. The branchial : 
apert.ures are continuous under the throat ; there are six branchial rays. . . 

. , 
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The dorsal fin extends to tlie entire dorsal region properly so called. The spinous portion 
is composed of ten rays, increasing slightly in height from the first to the last, which is 
shorter than the following soft articulated rays. The latter, thirtee~ in number, occupy the 
third of the base of the entire fin. The anal terminates almost evenly with the dorsal; its soft 
portion, composed of twelve rays, resembles the dorsal in its general appearance. It ls preceded 
by five spines, shorter than the soft rays, and diminishing in depth forwards. The anterior 
spiny ray of this fin is situl).ted opposite the seventh dorsal spine. The caudal fin constitutes 
about the fifth of the total length ; it is posteriorly emarginated, with the extremity of its 
lobes rounded. The origin of the ventral fins is situated a little in advance of the origin of the 
dorsal and opposite the inferior edge of the base of the pectorals. Their extremities will extend 
to the vent when bent backwards alongside the abdomen, but not as far as the origin of the anal 
fin. The vent itself is situated somewhat anteriorly to the origin of the anal fin. The pectorals 
are broad and of medium size ; their extremities not extending quite as far posteriorly as those 
of the ventrals. 

Br. VI; VI. D X, 13; A V, 12; C4, 1, 8, 7, 1, 3; VI, 5; P16. 
The lateral line is arched and almost parallel to the outline of the back. The scales are 

deeper than long on the dorsal and abdominal regions (figs. 2 and 4), and longer than deep in 
the lateral line (fig. 3). Their posterior margin is entire; radiating furrows exist upon the 
anterior section only. We observe twenty-two longitudinal series of scales upon the line of 
greatest depth : sixteen between. the lateral line and the mesial line of the belly, and five above 
the lateral line, and a few irregular series along the base of the dorsal fin. The scales are 
considerably reduced in size on the nuchal and pectoral regions. E longated and attenuated 
scales may likewise be observed along the articulated rays of both the dorsal and a"':lal fins up to 
their first bifurcation. Upon the caudal fins they assume a still greater development. 

The upper regions are of a coppery brown, darkest upon the dorsal region, becoming lighter 
towards the sides, whilst the inferior regions are yellowish brown. A blackish spot at the base 
of each scale gives the appearance of longitudinal darker streaks. These spots, however, are 
sometimes very obsolete. A jet black patch may be seen towards the upper and posterior angle 
of the opercle. The fins are unicolor, partaking of the general hue of the region to which they 

belong. 

References to thefigures.- Plate I, fig. 1 represents .Ambloplites ameus somewhat reduced in 
size. Fig. 2 is a scale from the dorsal region. Fig. 3, a scale from the lateral line. Fig. 4, 
a scale from the abdominal region. 

The scales are magnified. 
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2. AMBLOPLITES INTERRUPTUS, G rd. 

The Perch of the San J<'rauciscans. 

PLATE II, FIGs. 1-4. 

SPEc. CH.,R.-Posterior extremity 11fmaxillary reaching a vertical line drawn back of the pupil. Posterior margin of caudal 
fin sub-emarginated. Origin of anal fin opposite the eleventh ray of the dorsal. Interrupted dark bands on the sides. Two 
streaks diverging from the eye-one running towards the opercular spot, the other obliquely downwards. 

SYN.-Centrarchus interruptus, GRo. Proc. Acad. Nat. Sc. Philad. VII, 1854, 129, and VIII, 1856, 132. 
Cwtrarclms maculosm, AYREs, Proc. Cal. Acad. Nat. Sc. I , 1854, 8; & in Proc. Bost. Soc. Nat. Hist. V, 1855, 99. 

Perch in San Francisco. 

The general form is rather elongated, and very much compressed. The nuchal region is 
convex, whilst the oculo-cephalic is depressed or sub-concave. 'rhe head forms a little less than 
the third of the tot.al length. The snout is tapering, and the lower jaw the longest. . The 
mouth is rather large; its cleft oblique upwards. The posterior extremity of the maxillary, 
which is co nsiderably dilated, reaches a vertical line drawn back of the pupil. The eye is large 
and circular, comprised about four times, or a little more, in the lflngth of the side of the head. 
The opercular apparatus has neither spines nor serratures. The gill openings are continuous 
under the head, and there are six branchial rays. The origin of the dorsal nearly corresponds 
with a line passing along the margin of the opercular flap ; it is composed of thirteen spiny 
rays and eight to eleven soft and articulated ones. The base of the spinous portion is twice the 
l ength of the soft ; the latter is higher than any of the spines. The :first, or anterior S!Jine, is 
exceedingly small, the second is twice as high; the others increase till the sixth, seventh, and 
eighth, when they again diminish to the twelfth ; the thirteenth is a little higher than the few 
preceding ones. 'I'he lobes of the caudal are rounded; the middle of the posterior margin is 
slightly concave. The :fin itsel f constitutes nearly the sixth of the entire length. The origin 
of the anal is placed opposite the eleventh dorsal spine; it is composed of six or seven spines, 
and nine or ten articulated rays; the space occupied by the spines is equal in length to that 
over which the soft rays are inserted. The vent is situated somewhat in advance of the anal 
fin. The origin of the ventrals corresponds to the vertical line passing in front of the base of 
the pectorals ; their spine is long and acute, and the tips of the soft rays overlap the vent. The 
tips of the pectorals extend a little further backwards than that of the ventrals ; the origin of 
both the ventrals and pectorals, is a little in advance of the origin of the dorsal. 

Br. VI-VI. D XIII, 8-11 ; A VI or VII, 9 or 10; C 5, 1, 8, 7, 1, 4; VI, 5; P 13. 
The scales are of moderate development, higher than long, provided upon their posterior 

margin with several series of minute spines. The lateral line is concurrent with the dorsal 
outline. The scales on the cheeks are a little smaller than on the opercular apparatus, either 
of which being almost entirely smooth upon their posterior margin. The upper surface of the 
head and jaw are smooth and naked. 

Ground color g reyish brown above, silvery grey beneath. Irregular transverse bands of dark 
brown or black, interrupted along the lateral line, the portion of the band above it being some
what alternating with the portion beneath it. A l arge black spot may be observed at the upper 
and posterior angle of the opercle. T wo vittre or streaks diverge from the eye backwards. 

References to theflgures.- Plate II, fig. 1, represents .Ambloplites interruptus in profile and size 
oflife. Fig. 2 is a scale from the dorsal region. Fig. 3, a. scale from the lateral line. Fig. 4, 
a scale from the abdominal region . 
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278 --- .. -- 6 Adult. San Joaquin river, CaL ••• 1853 Lieut. Williamson ••• -... .. ...... Alcoholic. Dr. Heermann. 

279 ................. 2 •• do •• Sacramento river, Cal • • •• 1855 • ••••• do •••• "·· · ···· ... .... .. ... . .... do .... Dr. Newberry • 

280 ............... 2 .. do •• San Francisco, California •• 1853 Lieut. Whipple ...... -........... • ••• do .... Dr. Kennerly •• 

CALLIURUS, Rafin. 
GEN. CH.a.a.-Body generally elongated and sub"elliptical ; compressed. Head of moderate development. Mouth large ; jaws 

sub-equal, lower one longest. Velvet-like teeth on the jaws, front of vomer, and palatines. Tongue generally smooth. Cheeks 

and opercular apparatus scaly. Edge of preopercle occasionally serrated. Branchial apertures c-ontinuous under the throat. 

Spinous portion of dorsal fin longer and lower than the soft portion, with a. depression between them. Anal fin with three 

spiny rays only. Insertion of ventral fins placed behind e base of the pectorals. Caudal fin posteriorly sub-emar~tinated 

Scalea large, or of moderate development. 

STN.-Ca!liurus, RAFIN. lchth. Ohiens. 1820, 26.-AG.a.ss. Amer. Journ. ofSc. XVIII, 1854,300. 

In general appearance the species of this genus resemble those of .Ambloplites very closely ; 
they are elongated without being slender, and but very seldom short and deep like Bryttus and 
Pomotis. The only prominent difference between OaUiurus and .Ambloplites consists in the 
presence of three anal spines in Oalliurus; instead of five, as is the case in .Ambloplites. From 
JJioplites it differs bv the two dorsal fins not being separated as is the case in the latter. 

The cheeks, as well as the opercular apparatus, are covered with scales, and a black patch 
marks the posterior portion of the opercle, as in JJioplites, Pomoxis, .Ambloplites, Bryttus, and 
Pomotis. 

1. CALLIURUS MELANOPS, Grd. 

PLATE III. 

SPEC. CHAR.-Mouth very large; cleft directed obliquely upwards. Posterior extremity of maxillary extending to & ver

tical line drawn posteriorly to the orbit. Eye large. Insertion of ventrals situated opposite the base of the pectorals, & 

little in advance of the origin of tbe dorsal; their tips not extending to the vent. Scales very large. Ground color reddish 

brown, with a blackish spot upon the centre of each scale. A black patch at the upper and posterior margin of t he opercle. 

Soft portion of dorsal and anal spotted at their base. 

SYN.- OaUiurw mtlatwjn, GBD. in Proc. Acad. Nat. So. Philad. November i 857. 

This species establishes a transition between .Ambloplites and Oalliurus, and naturalists may 
place it in either of these genera. It has the general physiognomy of .Ambloplites: its large 
scales, and its teeth upon the tongue; whilst it approximates Calliuru.<~ by the presence of three 

spiny rays to the anal fin . 
Its form is graceful, elongated, with the dorsal and abdominal outlines regularly curved. 

The body is quite compressed posteriorly; the nape is swollen and rounded. The greatest 
depth is equal to the length of the head, and contained about three times in the total length. 

The head, therefore, constitutes about the third of the total length. The mouth is very large ; 
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its cleft directed obliquely upwards; the lower jaw longest, as in Ambloplites. The posterior 
extremity of the maxillary is broadly expanded, extending to a vertical line drawn immediately 
behind the o·rbit. The outer maxillary teeth for~ quite a conspicuous row in ·either jaw. The 
tongue is broad and fleshy ; the teeth along its middle surface constitute an irregular band. 
The posterior nostril is much larger than the anterior one, and is situated close to the orbit, 
whilst the latter is nearly midway between the anterior rim of the orbit and the margin of the 
upper jaw. The eye is large and circular ; its diameter enters a little short of five times in the 
length of the side of the head. The external edge of the opercular bones is entire and smooth; 
their surf~>.ce is covered by large scales. The whole surface of the cheeks is similarly scaly, the 
scales being but a little smaller than on the opercular apparatus. The branchial apertures are 
continuous under the throat ; the branchiostegals number six on the right side and :five on the 
left. 

The dorsal fin is composed of ten spiny rays and ten soft and articulated ones, although the 
spinous portion occupies the two-thirds of the base of the fin. The spines increase ·slightly in 
height towards the fourth, :fifth, and sixth; hence, posteriorly, they are nearly equal. The 
soft rays are a good deal higher than the spines; and so are the soft rays of the anal, nine in 
number, preceded by three stoutish spines only. The caudal fin constitutes t~e sixth of the 
entire length; it is sub-emarginated posteriorly, and composed of seventeen rays and a few rudi
ments. The insertion of the ventrals takes place opposite the base of the pectorals, and some
what in advance the origin of the dorsal fin. When brought backwards, their extremities do 
not extend as far as the vent, which is placed near the anterior margin of tbe anal. Five soft 
and articulated rays, with one spine, are the usual number in these :fins. The pectorals are 
longer than the ventrals, for, their posterior extremities reach almost to a vertical line intersect
ing the vent. 

Br. VI: V. D X, 10; A III, 9; C 4, 1, 8, 7, 1, 3; VI, 5; P 15. 
The scales, inconspicuously pectinated, are quite large, deeper than long, subciliated pos

teriorly, and provided with diverging furrows upon their anterior section only. Twenty-two 
series may be observed upon the line of greatest depth, :fifteen below the lateral line, and six 
above. The lateral line itself is arched and concurrent with the dorsal line, and nearer to it 
posteriorly than anteriorly. The scales upon the nape or fronto-occipital region, are but a little 
smaller than on the dorsal region properly so called. Under the thorax they are likewise well 
developed, though smaller than elsewhere. The soft portions of both the dorsal and anal fins 
are provided with irregularly attenuated scales upon their base, in the same manner as the 
caudal. 

The ground color is reddish brown, darker above than beneath. The head is irregularly 
spotted with darker brown. The centre of each scale being provided ·with a blackish spot, the 
general appearance of the fish is quite dark. The fins themselves are dark and obsoletely 
spotted. A large black patch is to be seen at the upper and posterior angle of the operculum.· 

Reference8 to figures.-Plate III represents Oalliurus melanops size of life, adult and young. 
Fig. I, the adult from Leon river. Fig. 5, the young, from Rio Medina. Figs. 3 and 6, scales 
from the dorsal region. Figs. 2 and 7, scales from the lateral line. Figs. 4 and 8, scales from 
the abdominal region. 
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411 1 ••• do ••• San Pedro creek, Texas __ 1854 •••••• do •••••••••••••••• 58 •••••• do ___ ___ • ••• do. _____ 

2. CALLIURUS DIAPHANUS, G r d . 

PLATE fV, FIGs. 1-4. 

SPEc. CaAa.-Mouth large; gape oblique upwards. Posterior extremity of maxillary extending to a vertical line drawn iii 
advance of the pupil. Eye large. Insertion of ventrals situated posteriorly to the base of pectorals, and the origin of the 

dorsal ; their tips overlapping the vent. Scales large. Greyish olive above ; yellowish or whitish beneath, S~ft portion o 

dorsal and anal fins provided with a black spo • 

SYN.- Calliurm diaph.anus, Ga . in Prtc. Acad. Nat. Sc, Philad. November 1857. 

The ·general form of this species is more slender than 0. melanops, although the two species 
resemble each other in the size of the mouth, eyes, 1~nd scales. The greatest depth is equal to 
the length of the head. The head enters about three times and a half in the total length. 
The mouth is not so deeply Cleft as in the preceding species, but the lower jaw is quite 
as prominent and protruding beyond the upper. The posterior extremity of the maxillary 
extending only to a vertical line drawn immediately in advance of the pupil. The palatine 
teeth constitute a very narrow band. The tongue is rather thin · and perfectly smooth or 
toothless. The diameter of the eye enters about four times and a half in the total length. We 
observe three nasal apertures on each side) disposed upon a triangle on the left side and upon a 
curve on the right. The external edge of the opercular bones is ·smooth. The branchios
tegals are· six on each side. 

The soft portion of the dorsal •fin is more developed 'than in 0. melanops. Slender and 
exiguous scales may be observed upon its base, as also upon the base of the caudal and soft 
portion of the anal fin. The insertion of the ventrals is situated posteriorly to the base ofthe 
pectorals, and a little posterior also to the origin of the dorsal fin. The outermost soft ray 
terminates into a filiform· appendage which protrudes beyond the vent; the vent itself being 
placed at a short distance from the origin of fhe anal nn. The pectorals are of moderate 
development, and do not extend. as far back as the ventrals. The formula of the rays is as 

follows: 
Br. VI: VI; D X, 11; A III, 10; C 4, 1, 8, 7, 1, 3; VI, 5; P 13. 

The scales are large and very inconspicuously pectinated, the serratures being quite deciduous, 
thus explaining their absence on the figures of Plate IV. The diverging furrows are quite 
numerous, and extend upon the anterior section of the scale only. The scales themselves are 
deeper than long, sub-truncated anteriorly, and rounded upon the remaining three edges. 

The ground color is greyish olive above ; yellowish or whitish beneath. The soft portion -of 
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the dorsal and anal fins exhibit a black spot or patch at the base of their posterior margin. 
Black dots are scattered all over t he body, but may not occur in all the specimens. The 
pectoral fins are of a light olive ;. the ventrals, olivaceous upon their base, are ·greyish towards 
their extremities. The other fins are greyish olive. 

Refe?·ences to the figures.-Plate IV, fig. 1, represents aalliurus diaphanus, size of life. 
F ig. 2, a scale from the dorsal region. Fig. 3, a scale from the lateral line. Fig. 4, a scale 

from the abdominal region. 
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3. CALLIURUS FORMOSUS, Grd. 

PLATE v' FIGS. 1-4. 

SPEC. CHAR -Mouth large, gape oblique upwards. Posterior extremity of maxi lary extending to a vertical line passing 
beyond the middle of the pupil. Eye moderate. Insertion of vectrals situated under the base of pectorals and a little 

posteriorly to the anterior margin of the dorsal, their tips reaching the vent. Scales mouerate. Reddish brown above, 

spot ted with black ; greyish beneath. Soft portion of dorsal and anal fins provided with a black pate~. 

SYN.-CaUiuru.'l jor17WifUS, GRD. in Proc. Acad. Nat. Sc. Philad. November 1857. 

This species, we venture to say, will prove very closely allied to, if not identical with, 
a . punctulatus of Rafinesque. But not being able to establish the fact with any degree of 
certainty, we send it forth under the above appellation . . 

The general form of the body is intermediate between that of 0. melanops and a . diaphanus. 
Proportionally as deep anteriorly as a. melanops, it tapers much more rapidly backwards. The 
cleft of the mouth and the extension of the maxillary bone resemble 0. diaphanus most. The 
eye is smaller than in either of the preceding species. 

The greatest depth of the body, measured upon the thoracic region, is a little more than the 
third of the entire length, and a little greater also than the length of the head. The nape is ,.. 
quite convex, and the upper surface of the head very declivous . The head itself constitutes a 
little less than the third of the length. The upper jaw, though longer than the upper, is less 
protruding than in a . melanops and 0 . diaphanus. The gape of the mouth is less oblique 
upwards, and t he posterior extremity of the maxillary extends to a vertical line which would 
pass posteriorly to the middle of the pupil. The tongue is broad, fleshy, and toothless. The 
eye is of moderate size, sub-circular in shape ; its diameter entering five times in the length of 
the side of the head. 

The spinous portion of the dorsal fin iR lower, or else less arched in its upper outline, than 
in the two preceding species, whilst the soft portion of the same fin is even more developed than 
in a. diaphanus; the posterior extremities of the longest rays being even with those of the 
anal, and reaching a vertical line which would intersect the insertion of the caudal. The 
caudal itself is but slightly emarginated posteriorly, and enters about five times and a half in 
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the total length. The insertion of the ventrals takes place opposite the inferior margin of the 
base of the pectorals, and a little posteriorly to the origin of the dorsal ; their tips overlap the 
vent, which is situated near the origin of the anal fin. The pectorals are subovate, of 
moderate development, and extending as far back as the ventrals. 

Br. VI: VI; D X, 11; A III, 9; C 3, 1, 8, 7, 1, 4; VI, 5; P 13. 
The.external spiny ray of the ventral fins is rather slender and acute, closely approximating 

the first soft ray, and apparently confounded with it, upon a superficial examination. 
The scales are moderate in their development, a little deeper than long, with radiating 

furrows upon their anterior section, and so very deciduously pectinated that the serratures fall 
off in the handling of the specimens; They are considerably smaller upon the nape and dorsal 
region generally than towards the flanks, and a good deal smaller also upon the cheeks than 
upon the opercular apparatus. Under the throat their size is likewise reduced. The caudal 
and the soft rays of both the dorsal and anal fins are provided upon their base with exiguous 
and irregularly shaped scales. 

The upper region of the head and body is reddish brown ; the dorsal region, the middle of 
the flanks, and the side of the head being spotted with black. Beneath, the color is uniformly 
greyish. The dorsal and anal fins exhibit a large black patch at the base of their posterior 
margin. The fins otherwise are greyish olive, the external margin of the dorsal, caudal, and 
anal being yellowish white, whilst the ventrals and pectorals are unicolor-the former yellowish, 
the latter greyish. The black patch at the posterior portion of the opercle is surrounded by a 
yellowish or whitish ring. 

References to theftgures.-Plate V, fig 1, represents OaUiurusformosus, sizeoflife. Fig. 2 is 
a scale from the dorsal region. Fig. 3, a scale from the lateral line. Fig. 4, a scale from the 
abdominal region. 
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Canadian. 

376 1 .. .. ........ Headwaters of Brazos 1853 Capt. Pope __ _ • • -- ------ • •• do _____ Captain Pope. 

river. 

377 7 ------ ------do •••••••• do •••• •• 1853 •••••• do ______ ____ ------ • •• do ••• • • • •• ••• do ••••••• , 

378 2 ........ .. .. •••••• do ••• ••••• do •••••• 1853 •• • •• • dO- - ------ -- --- --- ••• do ••••• •• • • •• do •••••••• 

379 1 .. ----- Headwaters of Colorado, 1853 •••••• do • •••• •• ••• ------ • •• do • • ••• •• •• •• do •• • • ••• • 

Texas. 

380 1 ............. ••• • •• do •••••• • • do •••••• 1853 ••••• • do •••••••••• ------ •• • do • •• •• • ••••• do • ••••• •• 

381 1 ------ Fort Washita, Red river •• 1853 •••••• do •• •••••••• .. ..... ...... • •• do ••• •• • •• • • do .••. • ••• 

382 1 -- Fort Smith, Arkansas •••. 1853 Lieut. Whipp!e ••• • ------ ••• do • •• •• Dr. Shumard . -- .. -.... 
420 6 ·----- •••••• do •••• • ••• do •••••• 1853 .••••• do •••. •••••• ------ ••• do • • ~-- H. B. Mollbaueen . 

, 419 6 --- ....... Rio Brazos •••••••• •••• • . 1853 Dr. Shumard •••• • • ------ • • • do ••••• Dr. Shumard . 
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4. CALLIURUS LONGULUS, Grd. 

PLATE V, FIGS. 5-8, and PLATE VI, FiGS. 5-8. 

SPEC. CHAR.-Mouth moderate, gape oblique upwards. Posterior extremity of maxillary extending to a vertical line 

intersecting the pupil. Eyes moderate. Insertion of ventrals situated opposite the inferior edge of the base of the 
pectorals and posteriorly to the origin of the dorsal, their tips extending to the vent. Scales moderate. Reddish brown 
above ; greyish beneath. Soft portion of dorsal and anal fins provided with a black patch. 

SYN.-Pomotislrmgulm, B. & G. Proc. Acad. Nat. Sci. Philad. VI, 1853, 391; and, in MARCY's Expl. Red River, La., 
1853, 245, pl. xii. 

Bryttm lrmgulus, B. & G., Proc. Acad. Nat. Sci. Philad. VII, 1854, 25. 

Successively placed by us in the genera Pornotis and Bryttus, this species is now referred to 
Oalliurus, the genus to which it properly belongs. 

It is not without a certain general resemblance with 0 . formosus, and the inquiries respecting 
a. punctulatus are applicable to it as well as to a. forrnosus. One point in regard to a. punctu
latus strikes us as desirable to be known in order to settle this question : the black patch upon 

. the posterior portion of the dorsal and anal fins, and about which Rafinesque is silent. Is the 
inference to be drawn that, since Rafinesque 0mits to inform us on that point, the black patches 
alluded to do not exist ? 

The traits by which this species is to be distinguished from a . formosus consist chiefly in the 
structure of the mouth, which is not so deeply cleft as in the latter; hence the posterior 
extremity of the maxillary does not extend so far back with reference to the orbit. 

The general aspect of the fish, when seen in profile, is sub-elliptical, and occasionally quit~ 
regularly so. The greatest depth is equal to the third of the total length, in which the hea~.~ 

enters about three times and a half. The jaws are sub-equal, the lower one projecting but slightly 
beyond the upper. The posterior extremity of the maxillary reaching a vertical line drawn 
through the middle of the pupil. The tongue is smooth. The eye is rather moderate in size: 
and sub-circular in shape; its horizontal diameter entering about four times and a half in the 
length of the side of the head. 

Br. VI: VI; D :X, 12; A III, 9; C 4, 1, 8, 7, 1, 3; VI 5; P 14. 
The scales are deeper than long, seemingly identical with those of a. formosus, except that 

the pectinations are more strongly marked. . . 
The color is reddish brown above and greyish beneath. Sometimes the flanks appear a~;~ if , 

streaked with light bands corresponding to the rows of scales, and owing to the periphery of 
the scale being darker than its middle. The sides of the head are variegated with sinuous light ·. 
lines. The dorsal and anal are provided with a black patch upon the posterior portion of their .~ 

base. 
References to the ftgures.-Plate V, fig. 5, represents aalliurus longulus, size of life, from the : 

Rio Cibolo. Fig. 6 is a scale from the dorsal region. Fig. 7 is a scale from the lateral line. ) 
Fig. 8, a scale from the abdominal region. , 

Plate VI, fig. 5, represents the same species, size of life, from the Rio Seco. Figs. 6, 7, and'; 
8, are enlarged scales from the dorsal region, the lateral line, and the abdominal region. 

1 

The species is more correctly illustrated on plate V than on plate VI. 
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5. O.A.L~Il;TRTJS· 1t!lOROJ;lSJ G r d, 

P:t.ATE IV, .FIGS. 5-8. 

SPEC. CHAR.- Mouth mod!lrate; gape_ o"\Jlique upwards. Posterior extremity of m~l}aryex:~nding to a vertical line drawn 
midway between the ant-erior rim of the orbit and the pupil. · Eye small. Insertion of ventrals situated posteriorly tQ the 
base of pectorals -an(J. t;he 'origin-of the d9(8al; their -tips not ·reaching the vent. Bo!des moderate. ~ddish brown above, 

witl,l Ce:r;Li~ of :$CVoles Jig.4t~r :; grey.iab ~~neath.. So£t ~>Qrti~n of dol'll&l pronded ·with !" black ·patop.. 
. ' 

. SYN.,.....;ChJli.urm micr1!fJ1; '-GJi:D.1n: l'ioo: Aoa(l; !Nat~ Sc. ·PhQad. November, 1857. 

T his speeies ·is v~ry characte-rlstie, 9wiiig to the comparatively small size of its eyes and the 
reduced cleft of its mouth, to . which might-be added the -diapropo.rtiona.l si-z.e between the scale& 
on,the cheeks and t];ws~on the op~r,cular apparatus. The pOSterior ext!emities of"both the dorsal 
and anal fi"ns do not extend. as fEJ.r back as the insertion of the caudal. 

The .'head .co~~iitutea a iittle le~s than the third of $he totail lea.gth, which i~ exactly three 
tim_es ·th~ greatest ~.epth. The eutliJie {)f ·the bod;y is l'ather ·regularly -elli.ptical. The ed g.e .of 
the pre.opercle i~ minutely serrated. . 

T·he scal~s are higher ·than long ; the ·peetin~tions of their posteriar margin being altogether 
obliterated. . 

. Br. VI: VI; D X, 11; .A. III, .9; 0 3, 1, 8, 1, 1, 2; VI, 5,; P 13. 
The extremities of the ;pectorals are :p.eady even wit}l the tips ·of t!>-e ventrals, which do not . 

rea~h. :t~~- y~~t, situated a ~ittle wa;y in advance of the anterior ma~gin of the anal fin. 
· The dorsal ~;egion is dark reddis~ bro~n, as well as the upper surface of the head. The si~es 

of the head and :flanks are of ~ lighter hue ; aJ.ld sine~ the middle of the scales on the latter 
region arf) marked ... with a ve-py ligh-t--sp0t, the sides of the body appear as if provided with 
longitudinal white ~tripes. The inferior region is greyish or whitish. The fins are unicolor, 
of a greyish olive; the posterior portion of the dors~l fin alone exhibiting a dark or j.et black 
spot. ' 

Refererrces to ·the -figu'1'es.-Plate IV, fig. 5, ·represents Oalliurus microps, size of life .. _ Fig. 6, 
is a scale from the doxsal region. Fig. 7, a scale from the lateral line; a~d, Fig. 8, a scale 
from the abdominal reg~on: . 

3a 
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List of specimens. 

-d 
"' 0 

Locality. "' Whence obtained. ] 
~ 

~ 

Fort Washita. -------------·-- - 1853 Captain Pope •••• • • •• _ •• • • - •• 

Rio Brazos, Texas •• •• •••••••••• 1854 Dr. G. C. Shumard ••••• •••• • 

•• • • do • ••••• • do ••• • •• ---- ---- 1854, • • ••• • do •••••• •••••••••••••• 

6. CALLIURUS MURINUS, G rd • 

.PLATE VII, Fms. 1-4. 

r.6 
s:j 

"' ·~ 
"' ~ Collected by-:-..... 
0 

"' ... 
.a 
d z 

I 

Alcoholic. ! Captain Pope •••• 

••• • do.~-- ~ Dr.!Shumard •••. 

•••• do •• •• -- "~ • • do •••••• • • 
i 

SPEc. CnA~r:.-Mouth moderate ; gape oblique upwards. Posterior extremity of maxillary extending to a. vertical line 
drawn inwardly io the anterior rim of the orbit. Eye ·moderate. Insertion of ventrals situated posteriorly to the b~se of 

pectorals and opposite the origin of the dorsal ; their tips reaching the vent. Scales large. Dark. blackish brown. Soft 

portion of dorsal fin provided with a. black patch. 

SYN.- Oalliurw murinm, Gnn. in Proc. Acad. Nat. flc . Philad. November, 1857. 

This species is closely allied to 0 . mirYrops, from whxch it differs chiefly by its· larger eye, a 
more elevated spinous dorsal, the insertion of the ventrals opposite the origin of the dorsal 
:fin, instead ~f being placed posteriorly to it, the tips of the ventrals reaching· the · vent, · and 
larger scales also. Besides, the latter are possessed with rather conspicuous pectinations. The 
edge of the preopercle is :finely serrated, and the scales on· the cheeks are. but a little smaller 
than those on the opercular apparatus . 

Br. VI: VI; D X, 12; Alii, 10; ' C 4, 1, 8, 7, 1, 3; VI, 5; P 14, 
The color is blackish brown above, lighter beneath; sometimes obsoletely banded transver

sally ; the sides of the head exhibiting . sometimes · sinuating bluish lines. · The flns are of a 
dark greyish hue, unicolor except the dorsal, which is pr·ovided with a black blotch upon .the 
posterior portion of its base. 

References to thefigures.-Plate VII, :fig. 1, represents Oalliurus murin'lis, size oflife. Fg. 2, 
is a scale from the dorsal region. Fig. 3, a scale from the lateral line. Fig. 4, a scale from 
the abdominal region. 
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416 

417 

418 

List of specimens. 

Locality. 

1 Indianola. to Nueces, Texas ••• • • • 

2 Delaware creek ••••••••••••••• • 

3 •••• •• do •••••• ·- - ----· ·-·-----
1 Headwaters of Rio Brazos-- - - ---

1856 

1656 

1856 

1854 

Whence obtained. Collected b y-':" 

Captain Pope. • • • • • • • • • • • • • • Alcoholic. Captain Pope •• ~._ . 

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

••• ••• do ••••••••• ••••• • • • • • ••••. do •••••••••• do • ••••• • • · 
' . •. 

• •• • •• do • •••• • • • •••• ••• • • ••••• . • do ••• • •••••• do •••••••• · , 
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BRYTTUS, Cu v. & V a 1.. 

GEN. ~RAR.-Body sub-elliptical, compressed. Head moderate; month sm~ll; jaws· equal. Velnt-like ~eth on the jaws, 

front of vomer, and palatine bones. Tongue smooth. Cheeks and opercular apparatus scaly. Edge of preopercle-smooth 
a.nd entire. Branchial apertures continuous under tQ.e .throat. Spinous portion of dorsal fin longer than the soft, and nearly 
a.s high, with scarcely any depression between the two. Three anal spines. Insertion of ventral fins, situated posteriorly to 
the base of the pectorals. Caudal fin posteriorly emarginated. Scales well developed. - . 

SYN.~BryttUII, Cuv. ·&VAL. Hist. nat. des_ Poiss. VII, ·1831, 461.-STORER, Synops. 1846, 43. 

"It is impossible,''. says Cuvier, "to find a greater resemblance than that observed between 
these fishes (Bryttus) and the Pomotis. The small narrow band of velvet-like teeth which 
exists along the external edge of each palatine bone is the only character by which they may 
be distinguished.'' 

NQw the same thing is almost true with reference tQ Oalliurus, and at first we were at a. loss 
to draw a limit between the latter and Bryttus. Upon comparing, however, the various species 
which have come- under our notice, we have traced a few characters which may be rega.rd~d as 
generical features in Bryttus. Thus, the general shape of the body resembles P&motis most, being 
rather. sub-elliptical and deep, than elongated. - The mouth is smaller than in OaUiurus, and the 
ja.ws equal, as in Pomotis, likewise . . ·The spinous po~tion of the dorsal fin is more elevated than 
in Oalliu-;:Us, and again resembling that of Pomotis. So we may truly say that the species of 
Bryttus are PcYmotis provided with a narrow band of palatine teeth. 

The geographic rang~ of this genus is· more restricted yet than that of Pomotis, its species, so 
far, having only·b'e(m found in the south and southwestern portions of the area inhabited by 
the Pomotis. 

.1. BRYTTUS -ALBULUS, G rd. 

PLATE VI, FIGS. 1-4. 
I 

SPEO. CaAR.-Body sub-elliptical, rather contracted and deep. Nape convex, and snout sub-conical. Pos~rior extremity 

of l)laxillary extending to the anteriQr rim of the orbit. InsertioD.. of ventra.ls situated posteriorly to the base of the 

pectorals !\)ld; ~he anterior mar~in of the dorsal ; their tips overlapping the vent:. Scales rather large. Pale r~dish 
brown, l~ghter beneath ~hanabove.. Fins greyish olive; dorsal with a black patch. 

SYN.-Bry~ alhulUII, Gan. in Pr~;Acad. Nat. Sc. Philad. November, 1867. 

The body is very much compressed; the ·head entering three times and a h_alf in the to~l 
length, whilst-the greatest depth enters in ~he same length twice· and a half time. The eye is 
well developed, sub-circular, its diameter being contained about four times in the length of the 
side of the head.· The. posterior extremity of the maxillary reaches a. vertical line intersecting 
the anterior rim of the orbit. The tip~ of the posterior rays of the a.rial project a. little beyond 
those of the dorsal; the ' posterior extremity of the caudal being but slightly emarginated. 
The second and third anal spines ate stout and deep; the first is short and slender. The tips 
.of the ventrals do not extend to .the .anterior margin of the anal, though overlapping the vent, 
which is situated somewhat i~ advance or' t~e latter. The posterior extremity of the pect~ral 
fins does not extend as far back as that of the ventrals. 

Br. V: V; .D X, i1; A III, 10; C 4, 1, 8, 7, 1, 3; VI, 5; P 13. 
The scales are well developed; and deeper than long ; twenty-three rows of' them may be 

counted upon the line of greatest depth; sixteen below, and six above the lateral line. On the 
cheeks the scales are smaller tha.i:f on the opercle. Rudimentary scales may be observed upon 

'~he caudal fill and s~f~ portion of the doz.-sal and anal. 
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The color is pale reddish brown above, lighter beneath. The fins are greyish olive, the 
dorsal being provided with a black patch upon its posterior basal margin. The opercular 
patch is large, margined posteriorly with a white membranous flap. 

References to thefigures.-Plate VI, fig. 1, represents Bryttus albUlus, size of life. Fig. 2, a 
scale from the dorsal region. Fig. 3, a scale from the lateral line. Fig. 4} a scale from the 
abdominal region. 

List of specimens. 

~ 0 .,; 
-d 

,..; 
~ z l'l ., -a ., 
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't:J "' 8. 0 ""' cimens. 
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:i "' .... fJ d d <> <I> 0 ., '60 ~ -I:: 0 ~ ..= ·.: 8 ~ 8 z ., 
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421 -.. -.. -- 4 Ad't. Rio Blanco, Texas _ • _ •• 1853 Lieut. A, W. Whipple. 20 Alcoholic. __ •• Dr. Kennerly. 

2. BRYTTUS SIGNIFER, G rd. 

PLATE VII, Fms. 5-8. 

SPEO. CIIA.R.-Body contracted and deep. Nape convex, and snout sub-conical. Posterior extremity of maxillary ex

tending to a vertical line drawn in advance of the pupil. Insertion of ventrals situated posteriorly to the base of pectorals 

and the origin of dorsal, their tips overlapping the vent. Scales moderate. Reddish brown, lighter beneath t han above. 
dorsal and anal fins provided with a black patch. 

SYN.-Bryttm 3ignijer, GRD. in Proc. Aca.d. Nat Sc. Philad. November, 1857. 

This species may easily be distinguished from the preceding one by its mouth· being more 
deeply cleft, and its caudal fin more emarginated. The outline of the spinous portion of the 
dorsal fin is more arched and the scales somewhat smaller, though, as usual, deeper than long. 
The scales on the cheeks are smaller than on the opercle, although the average difference in 
size between the two is not so great as in B. albulus. The posterior extremities of the dorsal 
and anal fins are nearly even, but do not extend to the insertion of the caudal. 

Br. V: V; D X, 11; A III, 10 ; C 3, 1, 8, 1, 1, 2; VI, 5; P 15. 
Color reddish brown, lighter beneath. The fins being greyish, the dorsal, and. occasionally 

the anal, are provided with a black patch upon their basal posterior margin. The opercular · 
black patch is margined with a white membranous flap. 

References to the figures.-Plate VII, fig. 5, represents Bryttussignifer, size of life. Fig. 6 is a 
dorsal scale. Fig. 7, a scale from the lateral line. Fig. 8, a. scale from the abdominal region. 

List of specimens . 
. . .. "• . . . . 

,..; ..; ., 
,..; ~ d -d a <I> <I> 

-~ .s ~ 

"' a d <> Nature of spe-<I> "' ., <I> Loca.lity. ] Whence obtained. d Collected by-
"' ~ 
~ .... -;; mens. 

0 d d 3 
~ 

<I> 'Q, ., 

"' ~ ·.: 0 0 -- . ' ----
422 6 Rio Medina, Texas .. ___ __ 1853 • •• Lieut. A. W. Whipple . . .• 18 Alcoholic. ___ Dr. Kennerly • __ 

.... 
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3. BRYTTUS HUMILIS, G r .d . 

PLATE VII, FIGS. 9-24. 

SPEO. CHAR.-Body sub-elliptical. Nape convex, and snout sub-conical. Posterior extremity of maxillary extend!~ 

beyond the anterior rim of the orbit. Insertion of the ventrals situated posteriorly to the base of pectorals, and a little In 

advance of the origin of the dorsal, their tips overlapping the vent. Scales large. Reddish brown or dusky, maculated. 
Fins unicolor ; dorsal sometimes blotched. 

SYN.-B~ humil~, GB.D. In Proc. Acad. Nat. Sc. Philad. November, 1857. 

This species has a greater affinity with B. allJulus than with B. signifer. The spinous portion 
of the dorsal resembles more, it is true, that of B. &ignifer, but the structure of the head and the 
size of the scales remind us of the same traits in B . allJulus. 

The snout being sub-conical and rather pointed, the mouth has room for a wider gape than in 
the case of a truncated or rounded head. The maxillary teeth are quite apparent, thougli 
exiguous. The posterior extremity of the maxillary bone extends to a vertical line drawn 
inwardly of the anterior rim of the orbit. The eye is sub-circular and proportionally larger 
than in B. signifer; its diameter enters four times in the length of the side of the head. The 
latter constitutes the third of the total length, the caudal fin excluded. The preopercle and 
suborbital bones exh~bit a very cavernous structure, a feature rather uncommon in the Ichthyic 
group now under consideration. . The opercular flap has a tendency towards assuming a 
greater de"Velopment than in eithe~ of the species of Bryttus we are, so far, acquainted with. 

The dorsal fin is higher upon its spinous portion than in B . signife'r. · The ventrals are of but 
moderate development, although their extremities overlap the vent, without, however, reaching 
the anal fin. On the other hand, the pectorals are slender and elongated, extending posteriorly 
beyond a vertical line intersecting the origin of the anal fin. The ventrals themselves are in-
serted, a little in advance of the origin of the d,orsal. • ·, . 

Br. V: V; D X or XI, 10; Alii, 9; 03, 1, 8, 1, 1, 2; VI, 5; P 12. 
The enlar~d figures of the scales speak for themselves; wherever the pectinations of their 

posterior margin are missing, it is owing to their exiguity or else their deciduous character. 
Their anterior margin is rather abruptly truncated. 

The color is reddish brown or dusky, mostentimes maculated, or rather spotted with black, 
especially upon the posterior half of the body (fig. 13). The fins are unicolor. Fig. 21 ought 
to exhibit' a dorsal spot, which may be seen upon the specimen. 

References to the jigures.- Plate VII, fig. 9, represents size of life, Bryttus humilis, caught 
near Rock ~ary. Fig. 10, a dorsal scale. Fig. 11, a scale from the lateral line. Fig. 12, 
a scale from the abdom.inal region. . 

Fig. 13 represents . a specimen, size of li~e, from Bugar Loaf creek, Arkansas. Fig. 14 is a 
dorsal scale · of the same. Fig. 15, a scale from the lateral line. Fig. 16, a scale from the 
abdominal region. 

Figs. 11 and 21, immature specimens, size of life, from Sugar Loaf creek also. Figs. 18 
and 22, scales from the dorsal region. Figs. 19 and 23, scales from the lateral line. Figs. 
20 and 24, scales from the abdominal region. 
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Locality. 

Near Rock Mary •••••• • • • 1853 
Old Fort Arbuckle .•• _ ••• 1853 
Sugar Loaf creek, Arkansas 1853 

________ do. _____________ 
1853 

________ do. ___ __________ 
1853 

________ do _________ _____ 
1853 

Cotton-wood creek, Utah _ 1853 
Brazos river, Texas •••.•• 1854 

List of specimens. 

Whence obtained. Nature of spe
cimens. 

Collected by-

Lieutenant A. W. Whipple 17 Alcoholic ---- H. B. Mollhausen __ 
--------·---dO---------- XVIII •••••• do •••••• -------- do ______ _ _ 
------------dO-------- - ----·--------· do •••••• -------- do __ __ ___ _ 
-----------·do •••••••••• -------· ______ do •• • ••• -------- do _______ _ 
----------- -do ________ __ -------- •••••• do •••••• -------- do _______ _ 
____________ do ________ __ --- - ---- • ••• •• do •••••. ---- - --- do _______ _ 

Lieutenant Beckwith ••••. ------ -- •••••• do •••••• Lieutenant Beckwith 
Dr. G. C. Shumaxd • ••••• • -- - ----- •••••• do ••• ••• Dr. Shumard- -----

POMOTIS, Rafin. 
GEN. CHAa.-Body either sub-circular or sub-ellipticai; very much compressed. Head small or moderate. Mouth pro

portionate to the sizll of the head; jaws generally equal, lower one sometimes longest. Velvet or card-like teeth upon the 

jaws and front of the vomer only. Tongue smooth. Cheeks and opercular apparatus scaly. Edge of preopercle generally 

denticulated or finely serrated. An opercular flap more or less developed, and spotted. Branchial apertures continuous 
under the throat. Spino~s portion of dorsal fin longer, and less elevated than the soft portion. Three anal spines . . 
Insertion of ventrals situated posteriorly to the base of the pectorals. Pos~rior margin of caudal fin emarginated or sub

crescentic. Scales well developed and pectinated. 

Sn.-Pqmotu, RAFIN. Ichth. Ohiens. 1820, 28.-Cuv. & VAT.. Hist. nat. Poiss. m, 1829, 90; &, VII, 1831, 

454.-Sroaq., Synops. 1846, 40. 

The above diagnosis we have drawn up for mere temporary purposes, to enable _our readers to 
understand more fully the species wlJ,ich we enumerate under this hea.ding. As it is, it embraces 
all the species of the genus l cthelis, which, if not subdivided, will have to supersede the appel
lation of Pomotis. The species referred by Rafinesque to his sub-g~>nus Pelipomis must 
previously be investigated before any further alteration can be safely made in the generical . 
nomenclature of these fishes . 

The sunfishes, as they are generally called, are peculiar to North America, and q:uite 
numerous in all the rivers flowing towards the Atlantic coast and the Gulf of Mexico, occurring 
likewise in the ponds and lakes of the same geographic range. On the other hand, they are 

. ' 
entirely wanting in the western waters of our continent. 

1. POMOTIS LUNA, Grd. 

Northern Sunfish, or Moon Sunfish. 

PLATE VIII, Fms. 1-4. 

SPEC. CHAR.-Body suborblcular in profile. Head moderate; snout snbconical. Mouth small; posterior extrflmity of maxillary 

extending to a vertical line drawn in advance of the anterior rim of the orbit. Eye moderate. Suborbital and supra• , 
scapular bones not crenated. Edge of preopercle very slightly crenated. Opercular flap small. Spinous portion of dorsal ·1 

lin of moderate height, and lower than the soft ; its origin being situated opposite the base of the pectorals, and conse- ·· 

quo;ntly in advance of the origin of the ventrals. Caudal fin posteriorly emarginated. Tips of ventrals overlapiug the vent ) 
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but do not reach the anterior margin of the anal. Extremities of pectorals nearly even with the tips of ventrals. Greenish 
brown above, yellowish beneath; sides of head with blue and yellow lines. Fins unicolor, vertical ones greenish olive, the 
others yellowish. ' 

Snr. - Pcmwtis vulgarn, RICHARDS. Faun. Bor. Amer. m, 1836, 24 j pl. lxxvi.-AGASS. Lake Super. 1850, 293. 

Pcffn.otis luna, GRD. in Proc. Acad. Nat. Sc. Philad. November, 1857. 
NrYrthern Sunjith, Vernacular. 

The head constitutes about the fourth of the tot~J,llength, and the diameter of the eye, which 
is circular, enters a little over four times in the length of the side of the head. The lower jaw 
projects somewhat beyond the upper, the gape of the mouth being directed obliquely upwards. 
A vertical line drawn from the origin of the dor~al fin would intersect the middle of the base of 
.the pectorals, and fall considerably in advance of the origin of the ventral fins. 

Such are the principal traits characteristic of the present species ; a more elaborate description 
of which is given by Sir John Richardson, in the work above referred to. When we come to 
write the Monograph of this genus a better opportunity will be afforded for comparing it to P. 
vulgaris, properly so to be called, and which) so far, appears to be more closely allied. to it than 
any other of its congeners. 

The coloration, as preserved upon the specimens immersed inalcohol, has considerably faded 
away. The sides of the head have lost the blue and yellow lines so well represented in the 
Fauna boreali americana; even the opercular flap is of a uniform black. 

References to the figures.-Plate VIII, fig. 1, represents Pomotis luna, somewhat reduced in 
size. Figure 2, is a scale from the dorsal region. Fig. 3, a scale from the lateral-line. Fig. 
4, a soale from the abdominal region. The pectinations of the scales having been removed with 
the epidermis. 

List of specimens . 

..: 

~ ci ...,; 
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:::s .; Locality . ... Whence obtained. Nature of specimen. Collected by-l'l '<l 0 ., ., ~ $ -
:::s ~ 8 bll "' 0 ..... 
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0 00 

----
490 1 Adult. Fort Snelling, Minn. 1852 Gov. I. I . Stevens. -- Alcoholic •• ••••••••• Dr. George Buckley. 

2. POMOTIS SPECIOSUS, B. & G. 

The Southern Sunfish. 

PLATE VIII, FIGs. 5-8. 

SPEC. CnAR.-Body sub-elliptical in profile ; head small, snout bluntly sub-conical ; mouth small ; posterior extremity of 

maxillary extending to the anterior rim of the orbit ; infe1ior edge of preorbital bone, and limb of preopercle finely serrated, 

opercular flap small ; spinous portion of dorsal fin elevated ; anal spines well developed ; caudal emarginated. Reddish 

brown, lighter beneath, young transversally banded ; fins greyish or yellowish ; a black patch upon the dorsal. 

Snr.-Pomoti8 apeciosul, B. & G. Proc. Acad. Nat. Sc. Philad. ·VII, 1854, 24. 

This species is described and figured in the Report of the United States and Mexican 
Boundary Survey, by whom it was first collected. The species is allied to P. incis<YI', . Cuv. & 
VAL. Hist. nat. des Poiss. VII, 1831,·467, from which it, however, differs by a larger eye, a 
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more advanced position of the dorsal fin, with reference to the insertion of the ventrals. The 
pectoral :fins themselves assume the elongat~d aspect which they hav!'l in P. heros. 

References to thefigures.-Plate V:III, fig. 5, represents, size of life, an immature specimen of 
Pomotis speciosus} caught in the Rio Seco, Texas . Fig. 6 is a dorsal scale. Fig. t;, a scale ' 
from the lateral line. Fig. 8, a scale from the abdominal region. 

List of specimens . 

..: ..; 
~ 1'1 
13 "' :::0 .§ 
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Locality. · Whence ta.ined. Nature of speci- Collected by-
mens . 

432 3 Adult .. Brownsville, Texas ...... Capt. Van Vliet.... . 1 & 2 Alcoholic ..... Capt. Van Vliet ••• 

482 5 Young ......... do .... --------·--------- .do ...... ---- ---- .......... do ...... -- - - .... do •••• --- -
433 3 Adult • • Near Indianola, Texas •••• Capt. J. Pope -- -- --- ----- --- -- ----do . . . ... - Capt. Pope _______ _ 

434 24 Yow;~g _ Devil's river, Texas ___ ___ Major Emory ------- 63 __ ____ do ...... Dr. Kennerly---- -

435 3 --do. __ Cadereita, New Leon • • • •• Lieut. Couch ___ _ .____ 23 ...... do .. . ... Lieut .. Couch--~---

436 1 -- do. __ Rio Medina, Texas. ____ __ Lieut. Whipple...... 18, ___ ___ do ______ Dr. Kennerly - -.· "• 

437 12 •• do·. __ RioSeco, Texas ~----- --- ________ do __________ --- - --- - .• • ••• do ______ --------do ____ __ __ 

478 1 Adult. New Braunsfels, Texas ___ Dr. Lindheimer -- - -- -- ----- - •• ••• • do __ ___ _ Dr. Lindheimer __ _ 

3. POMOTIS HEROS, B. & G. 

PLATE IX, Fms. 13-16. 

SPEC. CHAR.-Head, mouth, and · eye larger t?an in P. 8pllCiosus; edge of preopercle inconspicuously serrated ; PeCtoral~ _· 
projecting beyond the tips of ventrals; anal fin provided occasionally with a black patch, as well as the dorsal. 

SYN.-Pomotu M:r01, B. & G. Proc. Acad. Nat. So. Philad. VII, 1854, 25. 

This species, like the preceding one, was :first collected by the United States and Mexican 
Boundary Commission, consequently .its description and :figure will be found annexed to the 
Report on that survey. It is more closely allied to P. incisor than even P . speciosus. It has 
also intimate affinities with P . solis, Cuv. & VAL. Hist. na.t. des foiss. VII, 1831, 468, 

References to the figures.-Plate IX, fig. 13, represents the young of P omotis hero.<~, caught in .. 
the Rio Blanco, Texas. Fig. 14 is a dorsal scale. Fig. 15, a scale from the lateral line. Fig. 
16, a scale from the abdominal region. 
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List of specimens . . 

..: ..; ., 
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~ "' "" Ol .... a specimens. 
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0 oS ~ -~ ., 
0 14-

~ oS :z. ., ·~:; 

0 rn 0 ---- - - - ·--
438 4 Adult •• Rio Cibolo, Texas •••••• 1851 Col. J.D. Graham. ........ .. ....... Alcoholic ••• John H. Clark .• 
439 1 •• do ••• Rio Nueces, Texas . • • • • 1856 Capt. John Pope •• ---- ---- •• • • do •• • ••• Captain Pope •• _ 

440 8 Young. Dry Creek, near Victo-

ria., Texas -- -----· -- 1854. Major Emory •••••• 54 . • •• do •••••• Dr. Ktmnerly ••• 

441 1 •• do. - - Dry Creek, near Victo-

ria, Texas--------- · 1854 ___ _____ do • ••• •••• 56 •••• do •••••. • ••••. do •••••••• 
442 7 •• do ••• · Dry Creek, near Victo-

ria, Texas- - - ------- 1854 •••••••• do •••••• •• 53 •• •• do •••••• • .•••• do •••••• . • 

443 12 •• do • • • Rio San Juan, and near 

Cadereita, N. L. ---- 1852 Lieut. Couch----- 15 & 19 • ••• do • •• •• • Lieut. Couch ••• 

444 1 -- -- ·--- Rio Blanco, Texas ••••• 1853 Lieut. Whipple •••• 20 •••• do ••• •• • Dr. Kennedy ••• 

445 4 -------- Fort Bliss, N. M •••••• 1857 Dr. S. W. Crawford, 

U.S. A .•••••••• --------•••• do ••• ••• Dr. Crawford ••• 

4. POMOTIS AQUILENSIS, B & G. 

PLATE :£4, Fms. 1-4, and PLATE X, Fms. 8- 11. 
SPEC. Cu.a.a.-Body sub-elliptical in profile. Head moderate; snout bluntly sub-conical. Mouth moderate ; posterior 

extremity of maxillary extending to a line intersecting the anterior rim of the orbit. Eye moderete. Edge of the preopercle 
slightly denticulated or serrated. Opercular flap variable, oftentimes elongated and well developed. Extremitie3 of pectorals 
not extending as far back as those of the ventrals which overlap the vent and 1each the anterior margin of the anal fin. Reddish 
brown ; fins greyish olive, unicolor ; dorsal and anal provided with a black patch. 

SrN.-Pomotis aquilensis, B. &. G. Proc. Acad. Nat. Sc. Philad. VI, 1853, 387. 

Pomoti3 ntfastw, B. & G. Proc. Acad. Nat. Sc. Philad. VII, 1854, 24. 

This species is also one of those which were first brought home by the United States and 
Mexican Boundary Commission, to whose Report we must refer for more ample· informations. 
Subsequent researches have convinced us of the specific identity between P. nejastus and 
P. aquilensis. The species is one of those subjected to great variations by the outgrowth of 
various regions of the body. The opercular :flap assumes different degrees of development 
according to the specimens, being larger, of course, in full grown ones than in the young. 
The individual on P late IX, :fig. 1, is somewhat deformed in the abdominal outline, the snout 
being at the same time protruding beyond all proportions, giving rise to a conspicuous nuchal 
depression. It comes nearest to the variety which we had formerly described as PomotiB 
nejastus. The black patches of the dorsal and anal fins are obliterated. 

References to the figures. - Plate IX, p.g, 1, represents an outgrown specimen of Pomotis 
aquilensis, ( P. nejastus,) size of life, procured in the Rio Blanco, Texas.-Fig. 2 is a. dorsal 
scale.-Fig. 3, a scale from the lateral line.-Fig. 4, a scale. from the abdominal region. 

Plate X, fig. 8, represents, size of life, a young specimen of the same species, caught in 
Sugar-~oaf creek, Arkansas.-Fig. 9 is a dorsal scale.-Fig. 10, a scale from the lateralline.
Fig. 11, a scale from the abdominal region. 

4a 
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List of specimens. 
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446 1 Young. Eagle Pass •• • ••••••••••• 1853 Maj. Emory •• • •• •••• •• • ------ Akoholic. A. Schott • ••• 

447 1 ••• do . •• Sa.n Felipe, Texas ••••••• 1851 Col. J; D. Graham ••• • ••• .... .. ... . .. •••• do .••• John H. Clark . 

448 5 Adult •• Rio Cibolo, Tex ••• • ••• •• 1851 ••• •• do .• •• • ••• ••••••••• .............. • ••• do .•• • • .• • do •• •••••• 

449 10 Young . Rio Nueces, Tex •••••••• • 1851 • •••• do . ••••••••••• ••••. -.... -.... •• • • do . •• • •• • • do • ••••••• 

450 24 ••• do •• • Rio abina:l , Tex ••• •• • • • 1854 Maj. Emory----- - -- -- -- 62 •• •• do .••• Dr. Kennerly • 

451 12 • •• do •• • •••••• do ••••••••••••••• 1854 •••• • do .••••• • • • • • •• • ••• 61 •••• do •• • • • ••• do •••••••• 

452 10 Adult •• Sa.n Pedro, near San An-

tonio, Tex • •• • •••••••• 1853 Lieut . ~pple • ••••••••• 5 •••• do •••• .••• do •••••••• 

453 ·1 •• • do .• • Near San Antonio, Tex ••• 1853 .••• • do . • •••••• • •••••••• 10 • ••• do .••• •••• do •• •••••• 

454, 1 ••• do . •• Leon river, Tex ••••••••• 1853 .. ••• do • •• • •• ------ - -· · 11 . ••• do .••• •••• do •••••••• 

455 1 ••• do ••• Rio Blanco, Tex •. • •• •••• 1853 ••• •• do •••• •• • ••• •••••• 23 ••• • do .• •• •••• do • •• • •••• 

481 3 Young . Sugar Loaf creek, Ark • •• 1853 ••• • • do • ••• ••••• •••• •••• . ... .. .. .. .. •• •• do •••• Mollhausen • •• 

456 1 Adult • • Rio Nueces, Tex ••• •• • • • • 1856 Capt. John Pope • • _. __ ___ .. ...... .. ... ••.• do . • • • Capt . Pope . -,. . 

5. POMOTIS POPEII, Grd . 

SrEO, CHAR.-Body sub-elliptical in profile. Head and mouth small ; snout bluntly sub-conical. Posterior extremity of 
maxillary extending to a vertical line scarcely intersecting the anterior rim of the orbit. Eye small. Edge of preopercle not 
denticulated. Opercular flap moderate. T ips of ventrals overlapping the vent without reaching the anterior margin of the 
anal. Extremities of pectorals not extending as far back as the ventrals. Origin of dorsal fin situated opposite the insertion of 
the ventrals. Uniform reddish brown ; fins olivaceous. 

In its general aspect this species greatly resembles P . aquilensis,- from which it differs by 
a proportionally smaller head, hence a smaller mouth, for, the posterior extremity of the 
maxillary, reaches a vertical line falling a little in advance of the anterior rim of the orbit. 
The edge of the preopercle is perfectly smooth: A vertical line drawn from the origin of the 
dorsal fin intersects the origin of the ventrals in passing behind the base of the pectoral fins . 
The head constitutes a little less than the fourth, not quite the third of the entire length. The 
posterior margin of the caudal is sub-crescentic, being more deeply emarginated than in 
P . aquilensis. The branchiostegal rays are five o~ either side. The fins ra.ys number as in . the 
preceding species. The scales are well developed, especially upon the middle of the flanks, 
being quite reduced in size under the thoracic arch; they are finely, though conspicuously, pecti
nated posteriorly. 

The color is of a reddish-brown hue, rather pal~ upon the specimens preserved in alcohol. 
.An obsolete black patch may be observed upon the posterior and basal portion of the dorsal fin. 
This patch, in ail probability, is more apparent on the living specimens. The fins otherwise 
are olivaceous, the in~erior ones being tinged with grey. 
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478 ......... - 2 Adult. .Headwaters of Colorado 

river------------·-·· 1854 Captain Pope ..... ..... -· .. - Alcoholic. Captain Pope. 

~- POMOTIS F ALLAX, B. & G. 

PLATE VIII, FIGS. 9-12; PLATE IX, FIGS. 5- 12, & PLATE X, FIGS. 1-7. 

SPEc. CHAR.- Body sub-circular or sub-elliptical. Head moderate ; snout bluntly sub-conical. Mouth large ; posterio~ 
extremity of maxillary extending to the anterior rim of the pupil. Eye moderate. Edge of preopercle not crenated. 
Opercular flap very large. Spinous portion of dorsal fin of medium h~ight; its origin situated opposite the base of the 

pectorals. Caudal emarginated posteriorly. Tips of ventrals extending to the anterior margin of the anal. Blackieh or 
reddish brown ; lighter beneath than above. Sides of head provided with bluish spots, sometimes confluent into irregular 
lines. A black patch upon the base of the dorsal fin. 

SYN.-Pomoti& fallax, B. & G. Proc. Acad. Nat. Sci. , Phi!ad. , vm, 1854, 24. 

Pomoti! convexijron.!, B. & G. Proc. A.cad. Nat. Sci., Philad., Vll, 1854, 2~ 

This is the most polymorphic species which we have so far met with amongst fresh water 
fishes. We have caused it to be fully illustrated in order to give a. correct idea. of its moat 
prominent variations: The S,Pecies which we had formerly enumerated under the name of P. con
vexifrons is one of these. 

A comparison of the figures on Plate X will show that the upper outline of the head and 
body both are subject to very great variations, and that the dorsal fin itself participates in giving 
to the region it belongs its diversified aspect. Again the snout is more or less protruding, 
affecting considerably the physiognomy of the species, as well as the opercular flap, which, in .. 
some specimens, reaches most abnormal proportions. (Fig. 5.) 

This species was first collected by the United States and.Mexican boundary commission, 
to whose Report we would refer our readers. 

References to the figures.-Plate VIII, fig. 9, exhibits, size of life, an immature specimen of 
Pomotis faUax, from Rio Seco, Texas. Fig. 10 is a dorsal scale. Fig. 11, a scale from the 
lateral line. Fig. 12, a scale from the abdominal region. . 

Plate IX, fig. 5, represent&, size of life, Pomotis faUax, from Sana Bois creek, a tribu£i'ry of 
Canadian riv:er. Fig. 6 is a dorsal scale. Fig. 7, a scale from the lateral line. Fig. 8, a scale 
from the abdominal region. 

Fig. 9, of the same Plate, exhibits an immature specimen, size of life, from Rio Medina, 
Texas. · Fig. 10, a dorsal scale. Fig. 11, a scale from the lateral line. Fig. 12, a scale 
from the abdominal region. 

Plate X, figs. 1, 5~ 6 and 7 represent various outlines of the same species, all from a tribu
tary of Gypsum creek, itself an affiuent of the Canadian river. Fig. 2 is a. dorsal scale. Fig. 
3, a scale from the lateral line. Fig. 4, a scale from the abdominal region. 
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Locality. 

List of specimens. 

Whence obtained. Nature of 
specimens. 

Collected by-

C5 z - ---1-------------j--l----------1---~-i--------

462 4 Yg __ Camanche spring, Texas-------- 1853 Lt. Parke _____ ______ ---- Alcoholic -- Dr. A. L. Heermann 

463 4 AdL. Sans Bois creek, Canad - -------- 1853 Lt. Whipple-------- 1 •••• do ______ H. Mollhausen •••• 

464 6 __ do .. Trib. of Gypsum creek, C9.nad ••• 1853 ...... do ............ ---- .... do ...... ------dO----~-----

465 6 Yg _ _ Rio Seco, Tex ••• ________ __ ---- 1853 .. __ •• do ... -------__ 19 ---.do ... . __ Dr. Kennerly_-----

466 3 __ do.. Rio Medina, Tex ..... - - - - •• ---- 1853 - - -. - .do .... --- .. _-- 18 ---.do .... -_ .. -- •• do.-.-----._ 

467 2 __ do •••••••• dO---------------------- 1853 ______ do ___ ______ ___ ---- •••• do •••••• •••••• dO----------

457 2 Adt .. Rio Cibolo, Tex ............ . . . . 1851 Col. Graham .... . ... ---- •••• do ...... John H. Clark----

458 1 .. do._ Elm creek, 'fex. _. ___ --.. •• •• •• 1851 ----- . do •••••• • • •• - - ---- ---.do ••• • -- - - - . •• do •• --- - -- .• 

459 5 Yg __ Rio Salado, Tex --------------- 185 1 ______ dO--- -- ----·-·---- .... do ............ do _________ _ 

460 6 • • do •• Live Oak creek, Tex ---- ------ - 1854 Maj. Emory ••••••••• 64 • ••• do ______ Dr. Kennerly-----

46 1 5 -.do.. San Pedro creek, Tex .. - ••••• --- 1854 • -- - • • do .... --.- - --- 69 ---.do.----- ---- .. do .. ---- . . .. 

468 12 .. do •• Delaware creek-----·- --·-- - --- 1856 Capt. John Pope . ... ......... do ..... " Capt. John Pope .. . 

469 12 .. do . . ...... do •••••••• ---------·--·- 1856 ...... do ·----- ---- -- ........ do ...... ------do ..... . .. . . 

470 12 .. do ....... . dO---------------------- 1856 ••.••• do ____ ______ __ ---- .... do ______ ...... do ____ ___ __ _ 

7. ~OMOTIS BREVICEPS, B. & G. 
The Blunt headed Sunfish. 

SPEC. CuAa.-Body sub-elliptical. Head moderate ; snout bluntly rounded ; mouth small; posterior extremity of maxillary 
extending midway between the anterior rim of the orbit and the pupil. Eye small. Edge of preopercle finely crenated. 
Opercular flap very large. Spinous portion of dorsal fin of medium height; its origin situated posteriorly to the upper edge of 
the base of the pectorals. Caudal posteriorly emarginated. Reddish brown; a black spot at the posterior margin of the 

dorsal fin. 

SYN.-Pomoli3 breviceps, B.&. G., Prod. Acad. Nat. Sc. Philad. VI, 1853, 309; 8(, in Marcy's Expl Red Riv. La. 1853, 2461 

PI. xiii. 

This species, though very charac~eristic, resembles somewhat the normal type of P . fallax. 
Its body is sub-elliptical ; its head, of moderate development, terminated by a bluntly rounded 
snout, and constituting the fourth of the total length. The mouth is rather small,· and the 
posterior extremity of the maxillary extends midway between the anterior rim of the orbit and 
the pupil. The eye is small also. As to the preopercular edge) it is finely crenated. The 
opercular flap is very large. The spinous portion of the dorsal fin is of medium height, 
superiorly convex, its origin being placed posteriorly to the upper edge of the base of the 
pectoral fins. The anal is well developed, especially its soft portion; the spines themselves are 
stoutish, but rather short. The ventrals are of moderate development ; their extremjties. over
lap the vent, but do not extend as far as the antedor margin of the anal. The pectorals are of 
moderate development also, roundish ; their extremities not e:x:tending so far back as those of 
the ventrals. 

Br. V: V; D X, 11; A III, 9; C 4, 1, 8, 7, 1, 3; VI, 5; P 14. 
The scales are well developed,much deeper than long, anteriorly sub-truncated, rounded upon 

the remaining edges, and conspicuously pectinated posteriorly. Five series of them are often 
observed upon the cheeks, and of about one-third smaller than those covering the opercle. The 
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smallest scales of the body are observed under the chest. The soft portions of the dorsal and 
anal fins, as also the caudal, exhibit numerous small and polygonal scales. 

The ground color of the body is reddish brown, of a lighter hue beneath than above. The 
fins are olivaceous or greyish, an obsolete dark spot being occasionally observed upon the pos
terior margin of the base of the dorsal. The opercular flap is jet black, margined with a light fi let. 
The sides of the head exhibit irregular or meandric bluish (as preserved in ·alcohol) lines. 

List of specimens . 

..: 
"' ,.; 

.&> c:l -d a "' a "' ::s .; Locality. 
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.. "" 0 .... !j c:l :s 0 
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471 1 Ad't Head waters of Colorado •••• • •••••• 1853 Captain John Pope ... Alcoholic ---- Capt: Pope 
472 1 ... do .. . Ft. Washita, tributary of Red river . ':1853 • •••• •• • do •••• •• • ••• ...... do ...... .. .. do .. __ • 

474 3 ... do ... Head waters of Rio Brazos ........ . 1853 •• •• •••. do • • •••• •••• ...... do ...... .. .. do ..... 

$73 1 ... do ... Otter creek, tribu!4ry of Ark .. ____ • 1852 Captain Marcy ____ __ ...... do .. ____ Capt. Marcy 

475 10 Ad't and Brazos river ................ . . . ... 1853 Dr. G. C. Shumard •• ...... do • •••• • Dr. Shumard 

yg. 

476 12 ... do ••• •• •••• do ••••••• • ••• •••• ••• ••• •••• 1853 • •• • •• • • do .•••• • •••• ...... do ...... . . .. do .... . 

. 477 4 ••• do ... Ark. river, near Fori Smith • •••• • •• 1853 • ••••••• do • •••• •• •• • ..... . do .... . . •••• do . .... 

LABRAX, C u v . 

GEN. CHAR.-Body more or less elongated or deep, compressed. Head moderate. Edge of preopercle denticulated or else 
serrated. ()ne or more flattened spines upon the opercle. Mouth moderate; jaws equal, Velvet-like teeth on the jaws, front 
of vomer and palatine bones. Tongue provided with bands of velvet-like teeth. Cheeks anJ opercular apparatus scaly. 

Branchial apertures_ continueus under the throat. Two dorsal fins contiguous upon their base only. Anal fin provided with 
three spiny rays. Velltrals inserted posteriorly to the base of the pectorals. Caudal fin posteriorly emargiuated . . Scales well 
developed and pectinated posteriorly, so as to appear rough to the touch. 

SYN.- Labrax, (PALLAS,) Cuv. R~n. Anim. II. 1817, 268.-SroRER, Synops. 1846, 21. 
Lepibema, RAFIN. Ichth. Ohiens. 1820, 23. 

The "striped bass" or "rock fish" of the Atlantic coa~t, as well as the "white perch" 
or "little white bass" of our ponds and rivers, both belong to this genus. 

They are fishes familiar to all, at least in an esculent point of view. The species described 
below is one of rather small size when compared to the "striped bass" or "rock fish," 
although it is larger than the "white perch." 

So far the fresh water species of this genus have not been observed further west than the basin 
of the Mississippi, and none of them have as yet ~een noticed along the Pacific coast. 

LABRAX CHRYSOPS, G rd. 

Striped B ass, &c. 

PLATE XI, FIGS. 1- 4. 

SPEc. CHAR.-Body rather short, very deep and compressed. Profile of head sub-conical; both jaws sub-equal. Posterior 
extremity of maxillary bone extending to a. vertical line drawn within the anterior r im of the orbit, about midway to the pupil. 

Scales very large. O!ivaceous above, silvery on the sides, interrupted by dark brown longitudinal stripes, and white 

beneath. 
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SYN.-Perca (Lepibema) chrysops, RAFIN. Ichth. Ohiens. 1820, 22, and 23. 

Perea multilineata, LEsu. Ms. 
Labrax multilineatus, Cuv. & VAL. Hist. nat . Poiss. III, 1829, 488.-KIRTL. in Bost. Journ. Nat. Hist. V, 1847, 

21. Pl. vii, Fig. I.-DEKAY, New York Fauna, III, 1842, 14.-Storer, Synops. 1846,22. 

Striped bass, gold eye, rock perch, !'ock.fish, rock bass, VERNACULAR. 

This being quite a common fish in the west!'lrn rivers and streams, we have considered it a 
desideratum among the illustrations accompanying this report. It is known under various 
vernacular appellations, most commonly, however, under that of striped bass, especially in the 
valley of the Ohio. 

This species has· been described by various authors, as will be seen by referring to the above 
synonymy. It is remarkable by its short, deep, and compressed body, the greatest depth of 
which is a little less than the third of the entire length, whilst the greatest thickness is rather 
more than the third of the depth. 

The head is of but moderate size, subconical when viewed in profile. It enters a little short 
of four times in the total length . . The mouth is medium sized; the jaws sub-equal, the lower 
one slightly protruding beyond the upper. The posterior extremity of the maxillary extends 
to a vertical line which would be drawn midway between the anterior rim of the orbit and the 
pupil. A few scales may be observed upon the dilated part ot' that bone. The tongue is 
moderate and rather thin, provided upon its edge with velvet like teeth disposed upon a horse 
shoe figure, the convexity of which is turned forwards. The eye is well developed and circular, 
its diameter entering about four times and a half in the length of the side of the head. The 
cheeks and preopercle are covered with scales somewhat smaller than those covering the rest of the 
gill covers. The limb of the preopercle is finely serrated or denticulated. A flattened spine 
may be seen across the opercle. There are six branchiostegal rays on either side; the branchial 
apertures themselves being continuous under the throat. 

The spinous dorsal fin is larger than the soft one; it is sub-triangular in its outline, while the 
latter is more of a trapezoid. The first spine is the smallest, the fourth is the highest; they 
diminish again from the fifth to the ninth; the tenth spine is nearly equal to the eighth, and 
belongs rather to the second than the first portion of the fin. The anal extends a little poste
riorly to the soft portion of the dorsal; it is preceded by three spines, the first of which is quite 
small and acerated, the second ·nearly as deep as the third, but much stronger or stouter. The. 
posterior margin of the caudal is sub-crescentic, the fin itself constituting about the sixth of the 
entire length. The insertion of the ventral fins is Rituated posteriorly to the origin of ~he dorsal 
and the base of the pectorals. Their posterior extremity is far from reaching the vent which is 
placed at a small distance from the anterior margin of the anal fin . The · pectorals are broad 
and sub-ovate, their extremities not extending so far posteriorly as the ventrals. 

Br. VI: VI; D X, 13 ; A III, 9; C 3, 1, 8, 7, 1, 2; VI, 5; P 16. 
The scales are rather large, disposed upon nineteen longitudinal series across the line of 

greatest depth, six or seven above the lateral line, and eleven beneath it. The scales them
selves are deeper than long, sub-truncated anteriorly, arid rounded upon the remaining edges. 
A few inconspicuous furrows may be observed upon the anterior section of the scales, whilst the 
posterior section exhibits numerous minute prickles. Scales extend over the caudal and soft 
portion of both the dorsal and anal fins . 

The upper region of the head and body is of an olivaceous tint, varying in shades, whilst the 
sides are silvery, and the inferior region whitish. Longitudinal stripes of dark brown, or black, may 
be seen on the sides of the body, three_ above the lateral line, and three or four beneath it. The 
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latter are less regular than the former; all being, however, wider than the stripe which follows 
the course of the lateral line. 

R eferences to thefigures.-Plate XI, fig. 1, represents Larax chrysops, somewhat reduced in 
size. Fig. 2 is a scale from the dorsal region. Fig. 3, a scale from the lateral line. Fig. 4, a 
scale from the abdominal region. 

List of specimens . 
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Q) 0 <:1 
p. () <a mens. 
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0 ~ ·;::: 

0 z 0 
-- -- --
383 2 St. Louis, Missouri ••••• --- 1854 Dr. Engelman ••••••• __ ---- ---- ..... Alcoholic ••.• _ •• Dr. Enge.lman. 
384 1 New Orleans, Louisiana ---- 1853 Lieut. Couch •••• _._ •.• ---. 25 • ••••• do •••••••. Lieut. Couch • 

STIZOSTEDION, Rafin. 

GEN. CHAR.-Body elongated, slender, sub-cylindrical, slightly compressed. Head well developed. The preopercle is den
ticulated or serrated upon its edge; a flattened spine or two, towards the upper region 0f the opercle. Mouth large ; jaws 
sub-equal. Canine t eeth upon the jaws, front of vomer\ and palatine bones. Tongue smooth. Cheeks and opercular 
apparatus entirely or partially scaly. Branchial apertures continuous under the throat . Two dorsal fins entirely separated; 
anterior one spinous; anal fin without spiny rays Ventrals inserted posteriorly to the base of pectorals. Caudal fin pos
teriorly crescentic. Scales of moderate development, strongly pectinated, and rough to the touch. 

SYN.-l'itizostedion, RAFIN. Ichth. Ohiens. 1820, 23. 
Lucioperca, Cuv. Regn. Anim. 2d ed. II, 1829. 

It is to be regretted that such a handsome name as Lucioperca should be superceded by that 
of Stizostedion. 

This genus includes fishes of voracious habits, and growing sometimes to a very considerable 
size. Its species ~re not numerous, although widely spread over the cold part of the temperate 
zone. 

The common appellations of pike-perch, salmon, sandre, &c., are applied to the various species 
which are brought to our markets, and served upon our tables. 

STIZOSTEDION BOREUS, G rd. 

Okow, or Horn Fish. 

PLATE XI, FIGS. 5-8. 

SPEC. CHAR.-Body slender, elongated, and sub -fusiform. Snout conical; mouth deeply cleft; posterior extremity ot 
maxillary bone extending to a vertiealline drawn posteriorly to the orbit. S_cales on cheek and opercle not deciduous, 
larger upon the opercle than upon the cheek. Insertion of ventral fins situated posteriorly to the base of pectorals, and 
somewhat anteriorly to the origin of first dorsal. Posterior margin of caudal crescent shaped. Anus situated opposite tile 

origin of the second dorsal fin. Yellowish or oli vaceous, spotted with black. 

SYN.-Lucioperca borea, GRD. Poe. Acad. Nat. Sci. Philad. November, 1857. 

~!()1/)•Fic.~;:m. } RicHARDs. Faun. Hor. Amer. III, 1836, 14 . 
.ucml ""• FUR TRADElll!, 

This species, though closely allied to its congeners, is nevertheless distinguishable by the 
gape of its mouth, which is proportionally greater, since the posterior extremity of the maxil-
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lary extends to a vertical line drawn posteriorly to the orbit. There is a great disproportion in 
the size of the scales which cover the cheeks and the opercular apparatus, being a good deal the 
smallest on the cheeks. Finally, the position of the ventral fins, and that of the anus, differ 
from their situation in the other species. 

The head enters four times and a half in the total length; it is sub-conical, with the snout 
rounded and the jaws equal, or nearly so . In large specimens the lips become very fleshy, and, 
if any difference be observed in the respective length of the jaws, the upper one will be found 
slightly protruding beyond the lower. The tongue is smooth. The eye is sub-eliiptical, and of 
moderate development, its horizontal diameter entering about seven times in the length of the 
side of the head. Both nostrils are nearer the orbit than the extremity of the snout. The 
convex and external edge of the preopercle .is serrated or denticulated. A single flattened 
spine may be observed upon the opercle. 

The origin of the first dorsal is situated a little in advance of the insertion of the ventrals 
and backwards of the base of the pectoral fins. It is as high as the second dorsal, but longer 
upon its base, than the latter . The caudal fin enters about six times in the total length. The 
anal is as deep as the second dorsal is high, though a good deal shorter. 

Br. VII: VII; D X III, 20 ; A 15; C 5, 1, 8, 7, I, 4; VI, 5. P 13. 
" XII " 13 " " 14. 

The scales are of moderate development, deeper than long, except in the lateral line. T hey 
are minutely pectinated upon their posterior section. Sub-truncated anteriorly, they are rounded 
upon the remaining three edges. Diverging furrows are observed upon the anterior section 
only. The base of the soft portion of both the second dorsal and anal fins, as also the caudal 
to a great extent, are covered with. scales. The cranial region is l ikewise scaly. 

The ground color of the dorsal region is reddish olive, olivaceous upon the sides, and yellowish 
or whitish beneath. The back and upper part of the flanks are spotted or blotched with black 
or brown. The belly and inferior surface of the tail are unicolox·. The side of the head is 
mottled or barred in the young, in which we also observe upon the dorsal region, in addition to 
the marking already alluded to, three transversely oblique and large blotches. The pectorals 
are spotted with black upon their base, otherwise they are unicolor, yellowish, like the ventrals 
and anal. The dorsals and caudal are transversely spotted with black. 

References to· the figures.-Plate XI, fig. 5, represents Stizostedion boreus, somewhat reduced 
in size. Fig. 6 is a scale from the dorsal region. Fig. 7, a scale from the later al line. Fig. 
8, a scale from the abdominal region. 
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• 

P A'RALAB RAX, (hrar d. 
Gu. Cn:AR.-General . physiognomy that of Lahrox,ltt>ut the first dorsal fin is contiguous to the seconsl, 8!1 in &rTanw. 

The profile of body is sub-fusiform; the caudal fin sub-trunated or slightly emarginated posteriorly. The head is sub

conical ; the lower jaw a little longer than the upper. Mouth rather large ; card-}i)te teeth on the pre maxillaries, dentaries, 
vomer and palatines, with a row· of · small -canine teeth along the edge of the jaws. Tongue, smooth. Small and homo

ge~ous spines upon the puter curve of the preoperclc. Two &mall and inconspicuous spines upon the edge of the opercle. 

Edge of sub-orbitar entire ; humetus denticulated. Opercular apparatus and cheeks covered· with scales, smaller on ~he 

cheeks than on the opercles.. Gill ?P~nings continuous under the head; .bmnchiostcga.l rays six in number. Scales 
minutely serrated posteriorly. 

_SYN.-Parrf4brax, Gl\-D. . Proc . .Acad. Nat. Sc. Philnd. VIII, 1856, 131. 
. ' . . . . .... . 

·The diminutive size -of the canine· teeth -has been the cause of the misunderstanding, on a 
former occasion, of the true generic affinities of this genus. · Its relationships, indeed, are more 
with Serranus ·than with Lal:Yrax, and ·it ·i!l in the vicinities of the former that · it ought to be 
placed in the ichthyic m~thod. Frem Serranus 'it may be distinguished by the outline of the 
spinous dorsal fin and :the relative development of 'the ca-nine teeth. 

1. ~ARALABRAX NEBULIFER, Grd. 

PLATE XII, FIGs. 1---:4. 

SPEo. Cn:A~.-Snout sub-conical; extremity of maxillary reaching the anterior edge of the pupil. Eyes moderate. Base 

of pecto,a.Is a little _in adv~nce of_ that of the ventra}s. . Irregular dark blotches distributed over the dorsal region. 

SYN.-Lzbrax ntbulif.e<, _GB.D. _. Proc. Ac~d. Nat. ·sc .. Phil~. VII, 18M, 142., 

Paralabra:e ntbulifer,_ GB.D. ~roc. Acad. N~~· Sc. Philad. VIII, 1856, 132. 

The· general form is stoutish, and ~he profile sub-fusiform. The greatest depth of the body, 
which corresponds ,to the origin--of the anterior dorsal, is contained about four times in the total 
length. TP.e greatest .. thickness, measured in .the same region as the depth, is somewhat more 
than the half of the latter. The bo~y therefore is, as usual, compressed from head to tail. 

The heaq, which i~ contain_ed three ·times and a half in the total length, has a sub-conical 
appearance, since its upper surface is ro~nded or sub-convex and gradually sloping towards the 
snout. The posterior ·extremity of the maxillary extends backwards to ~ line intersecting the 
anterior rim of the pl,l,pil. The _eye is sub-circular; its horizontal diameter being contained 
about six times:in the length of the side of. the head. The nostrils are nearer to the eye than 
the extremity of the snout. The preopercular spines are very uniform in size and shape, being 
small, sub-conical, and acute. fhe edge of the opercle exhibits two flattened and inconspicuous 
·spines, especially the uppermost, which ia sc~rcely perce1,tible. Seven bra:nchiostegals may be 
observed within the gill membrane. 

The ~pinons portion of the dorsal is not quite as long as the soft; its origi~ is somewhat behind 
the base of the, pector~ls and composed of nine rays, the third of which being the highest, 
whilst the second arid first are the smallest; the fourth, fifth, sixth, seventh, eighth, and ninth, 
diminish gradually fn the order enumerated, so as to give the upper margin of that . fin a con-• cave outline. A tenth spine, higher than the ninth, may be observed at the anterior 
margin of the-soft portion of that fin which is composed of fourteen articulated and-subdivided 
rays. The caudai is sub-cresce_ntic or else .sub-truncated. Three ·well developed spines 
may be observed. .at the .anterior margin of the _anal fin, the origin of which m~y be 
said to be . opposite the second arti~ufated ray of the dorsal. There are seven (or eight if 
the last, which is double, counts two) articulated and bifurcated rays, deepest upon the 

5a 
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middle of that fin. The origin of the ventrals is situated opposite the anterior spine of the 
dorsal and a little posterior to the base of the pectorals. They are .composed of one spine and 
five articulated and subdivided rays. The posterior or outer margin of those fins is nearly 
straight. The pectorals, composed of seventeen soft rays, are rounded posteriorly, and extend 
further Eack than the ventrals, though neither the ventrals nor the pectorals reach_ the anus, 
which is nearly three-eighths of an inch in advance of the anterior margin of the anaL 

The fins and branchiostegals may thus be formulated : 
Br. VII : VII; D X, 14; AIII;7; 04, 1, 7, 6, 1, 3; VI, 5; P 17. 
The scales are of medium size, a little longer than deep, and posteriorly serrated or _provided 

with minute spines. They are larger on the flanks than on the dorsal and abdominal regions· 
The lateral line is nearly concurrent with the dorsal outline. Minute scales may be observed 
upon the base of the dorsal, caudal, and pectoral fins. The upper surface of the head, cheeks, 
and opercular apparatus are likewise scaly ; the scales being smaller on the head and cheeks 
than on the opercle, where they are even larger than on the back, properly so called. 

The ground color is reddish brown above, and yellowish beneath ; the upper part of the body 
being provided with large, cloud-like, purplish black blotches. A dark purplish streak extends ob
liquely downwards and backwards from the inferior rim of the orbit to the throat, across the· 
cheeks and branchiostegal apparatus. The fins are purplish, very intensely so on the ventrals, 
the base of second dorsal, and the space between the third and fourth spines of the dorsal. 
The snout exhibits small roundisl;l spots; 

References to the figures.-Plate XII, fig. 1, represents P aralabrax nebulifer, in profile-, two'-.thirds 
its natural size. - Fig. 2, is a scale from the dorsal region. Fig. 3, a scale of the ventral region. 
Fig. 4, is taken from the lateral line. 
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2. PARALABR.AX CLATHR.ATUS; Gtd . 

PLATE XII, Fms. 5- 8._ 

SPEC. CHAR.-Snout rather pointed ; extremity of maxillary intersecting the middle of the pupil. Eyes rather large. 

Base of pectorals even with the base of ventrals. Blotches of dorsal region.a.ssuming a fenestrated disposition. 

SYN. - Labrax clathratm, GRD. Proc. Aca.d. Nat. Sc. Phila.d. VII, 1854, 143. . 
Paralallr~ clathratm, GRD. Proc. Aca.d. Nat. Sc. Philad. VIII, 1856, 132. 

The most striking difference between this species and the preceeding one consists in the gen
eral profile of the body, ·which is less el ongated, and, especially in that of the head, which is 
more pointed and conical. The eye also is much larger, and contributes for a share in giving 
this fish its specific physiognomy. · 

The body is very much compressed, its greatest depth is to be measured li.Cross the middle of 
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the abdomen, instead at the origin of the dorsal fin. That depth enters nearly four times in 
the entire length. The head is contained three times and a half in the total length. The pos
terior extremity of the ma.~illa.ry extenda to a. vertical line, intersecting the middle of the pupil. 
The eye is large and circular, its diameter entering five times only in the length of the side of 
the he!!-d. The preopercula:r spipes have the same appearance as in the preceeding species, but 
those a.t the edge of the operQlfl ar~ aomewh11ot more conspicuous. The origin of the dorsal fin is 
placed a.t a. small-distance back of a. vertical line, which would pass through the insertion of 
the pectorals. The number of spines is the same as in P. ·nebulif~ j but the fourth spine is 
highest, instead of the third, hence a. marked difference in the outline of these fins. The base 
of the spinous portion is longer than that of the soft, whilst the reverse is the case in the pre
ce~ding species. The posterior margin of the caudal fin is slightly inore emarginated, and pro
portionally longer compared to the enti:re length, The base of the anal is comprised six times 
and a. half in the entire length of the fish, and thus proportionally longer than in P. nebulijer, 
in whose entire length the bas~ of its anal enters seven times and a. half. A vertical ~ine drawn 
from the origin of the dorsal, passes immediately in advance of the base of the v.entra.ls, and in-

' tersects the base of the pectorals. The tips of the pectorals reach a. vertical line which would 
pass in advance of the vent. The latter is nearer to the anterior margin of the anal than in the 
preceeding species. 

The formula of the rays is very similar to that of the preceding species : 
Br. VII: VII; D X, 13; A III, 'T; C 3, 1, '1, 6, l, 2; V I, 5; P 15. 
The· scales have the same' general shape and structure as in P. nebulifer. The course of the 

lateral line, however, i~ more dista.1:1t from the dorsal outline. Minute scales may be observed 
upon the base of all the fins, with the exception of the ventra.ls. 

The ground color is purplish brown above, whitish beneath. The upper part of the back 
and sid~s are covered with darker blotches, assuming an irregular fenestrated appearance. The 
pectorals are yellowieh. The other fins have a purplish hue ; the soft dorsal is spotted. A 
sub-ocular vitta., a.s in the preceding species, though passing nearer the angle of the mouth. 

References to the figures.-Plate XII, fig. 5, represents the profile of Paralabrax clathratus, size 
of life. Fig. 6, a scale from the dors~l region. Fig. 'T, a scale from the abdominal region. 
Fig. 8, a scale from the lateral line. 
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Family TRACliiNIDAE, Bonap. 

This family a subdivision of that of Percidae, is characterized . by the dorsal fin occupying ' . 
nearly the whole length of ·th~ back ; by the position of the ventrals, t~e insertion of which is 
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situated in advance of the base of the pectoral fins; and in being provided mostly with velvet
like teeth, and sometimes. with canine teeth intermingled. 

The representatives of this family are all of marine habits; those recorded below are new to 
science, and peculiar to the fauna of our western coast. 

Like most of the percoids, they are esteemed upon European tables. How· far the species 
described below is savorous, the settlers of western America alone are. prepared to tell. Its 
compressed and thin body may not be deemed worthy of the trouble of culinary skill, unless it 
should reach a larger size than we at present know. 

HETEROSTICHUS, Girard. 

GEN. CHAR.-Body very compressfd, and thin posteriorly. Mouth moderate, lower j~w longest; cnnine teeth upon the 
jaws, velvet-like teeth upon the vomer and palatines. Opercular apparatus without either spines or denticulations. Branchi
ostegal rays six in number. One continuous dorsal fin, occupying nearly the whole length of the back, with its upper outli~e 

variously depressed; son portion much shorter than the spinous. Anal fin very long, provi_ded anteriorly with but few spinous 
rays, and extending posteriorly near the base of the caudal. Caudal .fin· slender. Scales very smalL Lateral line arched above 

the pectorals. 

SrN.-Htltrostichus, Gan. Proc. Acad. Nat. Sc. Philad. VII, 1854, 143. 

The most prominent feature of this genus, which is allied to Percis, Pinguipes, and Per
cophis, consists in its very compressed body; also in the development and stru~ture of its dorsal 
fin. The latter originates near the occipital region, and extends to near the base of the caudal. 
The line described by its upper edge is undulating, owing to the diversity of the rays composing 
it. The extent of the anal fin, as also the reduced size of the scales, may likewise rank amongst 
charact-ers of no minor ~mportance. 

So far we are acquainted with but one species of this genus, ·a description ·of which is here 
offered, accompanied by a very accurate figure. 

HET-E;ROSTICHUS ROSTR.A.TUS, G rd. 

PL.ATE XIII. 

SPEC. CHAJt.-Head conical, tapering towards the snout; lower jaw longest. Canine teeth small and slender, dispostld 

upon one single row. Caudal fin small, posterior!y emarginated. Anal fin very long, deepest posteriorly. Articulated rays 

of dorsal highest . &ales minute. Yellowish brown, with irregular transverse blackish blotches. A postocular, triangu
lar, blackish brown blotch. 

SYN.~Htta-oslichus rostratus, GRD. Proc. Acad. Nat. Sc. Phil'ad. VII, 1854, 143. 

The head is rather small and sub-conical, continuous with a compressed body, anteriorly deep, 
tapering posteriorly to a caudal peduncle, the least depth of which is about the fourth of the 
greatest depth. The latter, measured across the pectorals, is contained five times in the entire 
length. The greatest width, anteriorly, is about the half of the greatest d~pth: fig. 2 will give 
an idea of its gradual decline posteriorly. The head .constitutes about the fourth of the total 
length, or a little less ; its upper outline is very much depressed and slighly concave. The 
snout being elongated, and the mouth cleft almost to the anterior rim of the orbit. The mouth 
is rather above the medium size, and might almost be called large. The lower jaw is the 
longest, and protrudes beyond the upper one. The posterior extremity of the maxillaries reach· 
a vertical line passing in advance of the pupil, and are toothless. The premaxillarie~ are. broadly 
developed, bearing exteriorly one row of conical and slender teeth, and inwardly an oblong 
patch (one on each, a~d closely approximating) of velvet-like teeth; a patch of similar teeth 
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may be observed upon the ante;ior p"a.rt of the vomer and the palatine bones, tr~nsverse and 
triangular, with the summit directed forwards on the former, longitudinal and oblong on the 
latter. A very narrow space separates the palatine patches from the vomerine one. On the 
dentaries, or lower jaw, there is one row of conical teeth, altogether similar in shape to those on 
the upper jaw, or premaxillaries, but are somewhat larger. The eye is of moderate develop
ment, sub-eliptical in shape; its horizontal diameter is contained seven times in the length of 
the side of the headJ and about· twice anteriorly to the orbit. The various pieces constituting 
the opercular apparatus are perfectly smooth, and unprovided with either spines or serratures 
upon their poste:~.:ior edges. .The branchiostegal rays, six on either side, are very much devel
oped ; the branchiostegal membrane being torn off in the specimen before us, we are at a loss 
to know whether there was an isthmus, or whether the branchial aperture from either side met 
under the throat. At any rate, if an isthmus was present, it could not have been very wide. 
YV e are inclined, however, to think that the apertures were continuous. The cheeks and the 
upper portion of the opercle are covered with very-small scales. · 

Most of the dorsal region is occupied by a fin, spinous in structure for the four-fifth_s of its 
length ; a vertical line drawn from its origin would intersect the opercle through about its 
middle. The anterior seven rays are situated along the declivity of the nape; the first is the 
high-est of all, and .the seve::..th the smallest, giving to that portion of _the fin a sub-triangular 
shape. The rest. of the spinous portion, composed of thirty rays, maintains a uniform height 
throughout, and is ltlSS elevated than the soft portion. The latter, composed of thirteen or four
teen articulated but· undivided rays, is convex upon its upper margin. The posterior rays, 
when bent backwards, do not quite reach the· base of the~audal fin. The caudal fin consti
tutes the ninth of the total length ; its posterior margin is concave, and its lobes are rounded. 
Th-e rays composing it are simple, Qr else not bifurcated like those of the dorsal :fin. The anal 
is quite long, and deeper than the dorsal. Its base extends somewhat more posteriorly than that 

. of the latter, and its posterior rays, when, bent backwards) nearly approximate the base of the 
caudal. The anterior two rays are spinous, and shorter than the rest, which remain simple or 
undiVided, as in the caudal and dorsal. The portion of that fin placed opposite the soft rays of 
the dorsal is a litt~e deeper than the remaining portion. The base of the anal fin is somewhat 
less than the balf of the entire length of the fish. The insertion of the ventrals is situated much 
in advance of the insertion of the pectorals, immediately under the throat. They are long and 
slender, composed of four undivided rays, the external of which in a rather rudimentary state. 
The insertion of the pectorals is placed in advance of a vertical line, which would be drawn from 
the seventh dorsal spine. They are composed of thirteen undivided rays. 

Br. -VI: VI; D XXXVII, 13; A II, 34; C 4, 1, 5, 4, 1, 3; VI, 3; P 13. 
The scale.s are exceedingly small, unimbricated, and but very imperfectly arranged into series. 

They are a little longer than deep, anteriorly almost straight, laterally rounded, and convex 
posteriorly . . R,adiating grooves run in all directions from the centre to the periphery. The 
lateral line is composed of a series of very conspicuous tubes: starting from the upper and 
posterior angle of the opercle, it forms an .undulated arch above the pectoral fins, reaching 
the middle line of the flanks OJ?posite the origin of the anal, hence straightway to the base ?f 
the caudal. .. Under the abd<;imen the scales are minute, almost imperceptible. It has already 
been rema~ked that t~ cheeks and the upper portion of the opercle were covered with minute 
syales. We find ~he latter extending over the rays of the caudal to a considerable extent ; also 
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along the rays of the dorsal a.nd anal fins. They may be 1:>bserved, smaller still, on the base of 
the pectorals. 

The ground color is yellowish brown above, and olivaceous along the lower half of the flanks. 
There are irregularly transverse, blackish brown blotches, sometimes interrupted, when they 
constitute longitudinal bands or vittoo. The hea.d is deep brown above. An elongated, trian
gular, deep brown blotch, may be observed extending from the posterior :rim of the orbit, its 
summit, across the upper pa;t of the opercular apparatus, its termination . T he sides, and the · 
lower surface of .the head are yellowish. The abdomen is dull yellow. The fins have the 
general hue of the regions to which they belong. The dorsal and anal are blotched in the 
direction of the transverse bands; the pectorals and caudal are oliv.aceous, with traces of trans
verse narrow blackish bars, the ventrais being unicolor. 

The entire length of the specimen figured a.nd described is about eleven inches. 
References to the figures.-Plate XIII, fig. 1, represents Heterostichus rostratus somewhat 

reduced in size. Fig. 2 is an outline from above. Fig. 3, a scale from the d?rsal regioq. 
Fig. 4, a tube from the lateral line. Fig. 5, !J. scale from the abdominal region. 
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Family SPHYRAENIDAE, Bonap .. 

We come now to ~ family composed, so far, of very few generic represeitta.tives, in which 
the body, being covered with sc.ales cycloid in structure, ass-qmes an elongated and rather 
slender aspect1 though some species grow to a very iarge size. To give ao idea of this, 'Ye 
need but mention that the "barracuda" of our southern States, ~ fish attaining seven or 
eight feet in total length, . is one of its members. The snout is quite elongated and tapering 
forwards, the jaws being provided with sharp teeth. There are two dorsal fins, widely sepa
rated from each other, the first occupying' about the middle of the back, the second about h!.lolf 
way between the_latter and the caudal. The anal is opposite the second dors!ll, and · the ven
trals are inserted under the first dorsal. The cheeks and ope:rc~lar a.pparatus are covered with 
scales. 

·The fishes of this family are all marine, and of rather voracious propenf!ities, they being 
carnivorous, strong, and swift. Their flesh is not held in very great e11teem. 

SPHYRAE-NA, Artedi . 

GEN. ClLUl.-Long and acute teeth upon the premaxillaries, dentaries, vomer and palatines; lower jaw longer than the 
upper. Premaxillaries forming the external margin of the upper arcade of the mouth. Caudal fin strongly bifurcated. 

Second dorsal fin well developed, and composed of conspicuous and articulated, or soft rays. Scales small. 

SYN. - Sphyraena, ARTEDI, Gen. Pisc. Append., 1738. Editio emend. Walbaum, 1792, 576.-Cuv. & VAL., Hist . 
nat. Poiss. m, 1829, 325.- STORER, Synops. , 1846, 47. 
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This genp.s is distinguished from. Paralepis-by the protrusion of the lower jaw beyond the 
upper, the more advanced position of both dorsal finS",_ and hence of the ventrals. In Paralepis 
the se~ond dorsal being rather small, .composed of inconspicuous rays. 

SPHYRAENA A.RGENTEA, G rd . 
• 

PLATE XIV. 

!:lPEO. CuAR.-Head constituting a. little more than the fourth of total length. Origin of a.na.l under middle of second 
dorsal . . Origin of ventrals a· Ifttle in adva.nqe of middle of second dorsal. Bluish black above, whitish on the sides, 
yellowish beneath. · La.te:ta.lline dark. Argentine reflect aU over.· 

Sn.-Sphyraena argenlta, <iRD. Proc. Aca.d. Nat. Sc. Philad. VIT, 185l, IU. 

The body is stoutish, thickest upon the middle of its length and somewhat compressed, the 
depth being abop.t one-third frlore than.· the thickness. The head, constituting a little more 
than the fourth of, the entire length, which, in the specimen figured and described, is thirty-five 
inches. The snout is conical and pointed, and the mouth of moderate size; the posterior 
extremity of the inaxillafy leaves a distance of ihree-fourths of. an inch between it and a vertical 
line made to pass in advance of the anterior rim of the orbit. The premaxillary teeth are very 
small; those c;>n the dentary (lower jaw) are moderately deveioped; on the vomer and palatines 

' . ~ ' ~ ' . 
they are conspicuous and. strong. The eye is sub;elliptical in ·shape and of medium development; 
its anterior _tim is a little nearet to the tip of the lower jaw than the posterior edge of the 
opercular a:-pp~ratus. The posterior fuargin of the first dorsal fin is nearl;r equidistant between 
the extremity of the lower jaw and the base of the central rays of the caudal. It is higher than 
long, and composed of :five spiny rays·, the posterior. one of which being the smallest and the 
second the highest·. The second dorsal is composed of eleven soft rays, the anterior being quite 
small; its upper n;J.argin is concave; its anterior margin more than twice the height of the pos
terior, and a little higher than the length of its base. The caudal is deeply forked, composed 
of eighteen strongly developed rays, and a fe'w rudimentary ones exteriorly to each lobe. The 
anal has the shape and structure of the second dorsal; its origin is situated opposite the middle 
of the fin just mentioned. The insertion of the ventrals is about opposite the middle of the first 
dorsal, mayhap somewhat in ad_vance. Their external spine is strohg and acerated. The pec
torals are somewhat longer than the ve-nti:als, 

-Br. VII: VII; D V, 11; A 10; C 4, 1, 8, 8, 1, 3; YI, 5; P 13. 
The scales are rather small, espe-dially oil the dorsal region ; they are largest in the lateral 

line. Th~ir shape is q1:1ite irregular, being higher than long on the back and belly, and longer 
than hi.gh on the lateral line, which is str~igbt. The opercular apparatus and the temporal 
region -ate densely cover.ed with scales. The upper surface of the head is smooth. The color of 
the upper re~ion of the head and the body above the latera.lline is bluish-black, whitish on · 
the sides and yellowish on the abd'Omen. The f!Cales exhibit an argentine reflection, which 
extends to the sides of the head and lower jaw. The lateral line is blackish. .The interradial 
membrane of the dorsal, caudal, anal, and pectorals, is yellowish, whilst the rays themselves are 
greyish. The ventrals exhibit a uniform yellowish hue. 

References to the fig-ures.~Plate XIV, ng. t, represents the profile of Sphyraena argentea, 
natural siz·e. Fig-. 2, a · scale from the ·dorsal region. Fig. 3, a scale from the lateral line. 
Fig. 4, a scaie from the alldhmina:l region. 
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Tribe of Cataphracti, or mailed cheeks. 

A feature common to all the " mailed cheeks " consists in the extension backwards of one, 
and sometimes two, of the sub-orbital bones as far as the limb of the preopercle, thus con-
stituting a. bridge, or else a bony buttress across the cheeks. . 

We begin the series with the Heterolepid family, which, by its general aspect, reminds us of 
the Trachinids of the percoid tribe, thus bringing the two groups in closer union. 

The family of Triglidre, of exclusively marine habits, and which is composed of the gurnards, 
sea-robins, and sea-swallows of the Atlantic coast, has furnished no representatives along the 
Pacific coast. 

The cottoids, or sculpins, and bull-heads, on the other hand, seem to compensate for the 
absence of the former in the fresh waters of the western slope of the Rocky mountains, and 
especially in the sea. 

The scorpaenids, or sea scorpions, and rose fishes, exclusively marine also, are well represented, 
particularly in species of the rose-fish genus, or Norway haddock. 

The gasterosteid, or sticklebacks, of the fresh and brackish waters are likewise quite 
numerous. 

Family HETEROLEPIDAE, Girard. 

The natural characters which may be assigned to this family, in order to distinguish it from 
the other groups of Cataphracti, or mailed cheeks, consist in an elongated, sub-fusiform, and 
rather compressed body, covered with small scales, varying in sizE~, shape, and structure, being 
either ctenoid or cycloid. The dorsal region is almost entirely occupied by a long and continuous 
:fin, or two distinct :fins, more or less contiguous, composed of undivided rays in the former case, 
of undivided and of articulated ones in the second. The anal :fin is elongated, and, generally 
speaking, resembles the soft portion of the dorsal, with the exception that the interradial 
membrane is more or less emarginated. The ventral fins are situated under the pectorals. 

Canine teeth exist upon the jaws; either canine, or velvet-like ones, or both kinds upon the 
vomer and palatines. The head above is spineless, provided sometimes with membranous flaps, 
like Scorpaena. The opercle and preopercle are either smooth or provided with small spines. 
A bony arcade, formed by the sub-orbitals, may be traced across the cheek, concealed under the 
flesh, skin, and scales of that region, and which tells of the affinities of this family with the 
tribe of Cataphracti. 
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Species of this family were first made known by Pallas, in 1810,* under the names of Lahrax 
lagocephalus, L . decagrammus, L. superciliosus, L. monopterygius, L. octogrammus, and L. hexa
grammus. The latter is figured in the illustrated edition of Cuvier's Animal Kingdom, plate 
lxx.xiii, fig. 2, under the head of Ohi1-us, a generical name attributed to Steller. 

We regret to say that we have had no access to the Memoirs of the Academy of St. Peters
burg, above alluded to, and therefore we remain very imperfectly acquainted with the specific 
descriptions of Pallas, and ignore totally the origin of the genus Ohirus, as well as its generica.l 
characters as formulated by its author. 

On a former occasion,t when we described the three following species under the name of 
Ohirus, we attempted to circonscribe that genus. Subsequently we thought the range ascribed 
to it too wide, and availed oursel~es of the opportunity to subdivide it, preserving tbe n me of 

CHI:RUS, Steller. 

for those species which are characterized by an elongated body, a ·small head, and a mouth but 
little cleft. The jaws· being pro·vided with small, conical, and unequal teeth. The opercular 
.apparatus smooth and without spiny processes. A single and continuous dorsal fin occupying 
most of the dorsal region, and composed of undivided rays. The insertion of the ventral fins 
being situated immediately posterior to the base of the pectorals. Lateral lines multiple. 

This character of the presence of several lateral lines, which Ohirus has in common with 
Ohiropsis, is one of the most curious in the class of fishes, and known to occur in but few 
instances out of the present family ; such the genus Chela, a cyprinoid inhabiting the fresh 
waters of East India. We would mention Porrichthys, of the toad.fish family, · as another 
instance, and, perhaps:, Peprilus of the Scomberoid family. 

The fishes of the present family are of a tolerable size, being brought to the San Francisco 
market, and sell pretty well, especially the species of OhiropSis, which are not uncommon. We 
are inclined to think the :fl.esh of Ophiodon and Oplopoma more delicate and more highly flavored 
than in the one just alluded to. They are all inhabitants of the sea. 

CHIROPSIS, Girard. 

GEN. CHAR.-Body sub-fusiform ; head well developed; mouth of medium size. Slender canine teeth on both jaws; velvet
like teeth on the front. of the vomer and on the palatines. Opercle and preopercle without either spines or serratures. Cheeks, 
opercular apparatus, and upper surface of head· covered with small scales. A supraocular, abrorescent, membranous flap. 
Gill openings continuous under the throat. Branchiostegal rays six in number. Two dorsal fins, a spinous and an articulated 
one, occupying most of the dorsal region. Insertion ofventrals situated behind that of the pectorals. Caudal posteriorly rounded 
or sub-truncated. Scales finely serrated posteriorly. Several lateral lines. 

SYN.-Chiropsis, Gao. in Proc. Acad. Nat. Sc. Philad. November, 1587, 201. 

This genus . ~ay be dis~inguished from that of Ohirus of Steller by a more compact body, a 
larger head, and larger mouth, two dorsal fins, the anterior alone composed of undivided rays, 
and perhaps also by the presence above the orbits of a membranous arborescent :fl.ap. All the 
species of Ohiropsis known to us up to the present day have the latter character more or less 
conspicuously developed. The lips are rather thickish and well developed, the mouth more or 
less protractile, and the pectorals broad, with their inferior rays thick and not dichotomised, 
and the interradial membrane emarginated. The scales might almost be termed polymorphic 
in their outline, so great are the variations observed among them. 

fia 

• Mem. de 1' Academia de St. Peters bourg, vol. XI. 
t Proc. Acad. Nat. Sc. Philada, VII, 1854, 132. 
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1. CHIROPSIS CONSTELLATUS, Grd . 

PLATE XIX. 

SPEC. CnAR.-Dorsal fins contiguous. Caudal fin posteriorly sub-concave. Anal exteriorly rounded, or convex. Scales on 
the midd le of the flanks conspicuously larger than elsewhere . Greenish-brown with groups of black dots on the anterior part of 

body and sides of head. Pectorals densely dotted with black. 

SrN.-Chirus constellatus, GRn. Proc. Acad. Nat. Sc. Philad. VII, 1854, 141. 

The body is sub-fusiform, compressed, deepest upon the thoracic region, and diminishing 
posteriorly towards the base of the tail. The greatest depth is greater than the length of the 
head, and a little more than the fourth of the total length. The head is contained four times 
and a half in the total length . The snout is sub-conical, the mouth moderately cleft, and the 
extremity of the maxillary extends to a vertical line drawn somewhat inwardly to the anterior rim 
of the orbit. The eye is sub-elliptical , its horizontal diameter being contained a little over four 
times in the length of the side of the head. The supra-orbital membranous flap is but mode
rately developed, inserted nearly at right angle with the rim of the orbit, just above the posterior 
third of the latter. The edge of the flap is fringed, though not so represented on the figure. The 
branchiostegals are six on either side, and all well developed. The anterior dorsal is somewhat 
higher than the second, though shorter upon its base. Both fins are contiguous, a feature · 
which the figure fails t o represent. The posterior margin of the caudal is likewise sub-concave 
or sub-emarginated, contrarily to its aspect in the figure published. The caudal fin enters 
about six times and a half in the total length . The anal is nearly as long as the soft dorsal, 
but not quite so deep. The t ips of the ventrals and pectorals are nearly even, but do not extend 
quite as far as the vent, which is situated somewhat in advance of the origin of the anal fin. 

Br. VI: VI; D XXI, 25; A 24 ; C 5, 1, 8, 7, 1, 4 ; VI, 5; P. 19. 
The scales are disposed upon distinct series, which may be t raced obliquely or longitudinally. 

In shape, they are much longer than deep, somewhat irregular in their outline, and, generally 
speaking, ciliated upon their posterior margin, in part (fig. 5), or whole (figs. 7 and 8) . Diverging 
furrows exist upon the anterior section of the scale only. We observe five lateral lines; the 
uppermost meets its fellow of the opposite side upon the occipital region ; hence they diverge 
and follow the base of the dorsal fin as far as the middle of the soft portion, and there termi
nate. The second of these lines starts from the nape, and runs along the uorsal region to the 
base of the caudal fin. .Anteriorly, four longitudinal series of scales may be observed between 
the first and second lines . The third line occupies the usual region ; it originates above the 
opercle, and , concurrent with the dorsal outline, runs towards the middle of the caudal fin. 
Eight longitudinal series of scales may be counted within the area included between the second 
and third lines, at their origin. The fourth line may be traced along the lower portion of the 
flanks from the edge of the branchial fissures, passing beneath the base of the pectorals, hence 
above the insertion of the ventrals, to disappear towards the peduncle of the tail. Thus the 
area enclosed by the third and fourth lines embraces the entire side of the abdomen, which is 
provided with the largest scales. Finally, the fifth line is observed along the mesial line of 
the thorax and abdomen, commencing near the thoracic belt, branching off right and left one
third of the way between the insertion of the ventrals and the origin of the anal, t o terminate 
near the base of the caudal. The figure does not give an accurate view of the direction of this 
fifth line. Small scales may be observed upon the base of the caudal, dorsal, and pectoral fins. 
The upper part of t he head, the opercular apparatus, and the cheeks are densely covered with 



FISHEB- HETEROLEPIDAE- CHIROPSIS PICTUS. 43 

small scales similar in size and shape to those observed upon the thoracic and abdominal regions. 
The snout and region in advance of the orbit is perfectly smooth, as also the chin, interopercle 
and branchial apparatus. 

The color is greenish or yellowish brown, ligh~er beneath than above; obsolete, cloud-like 
patches appear occasionally on the sides of the body; black dots, disposed in groups varying 
in number, occupy the anterior and upper region of the back and sides of the head, irregularly 
arranged in each group around a central whitish or yellowish spot ; blackish maculre may also 
be observed upon the cheeks and opercular apparatus ; the pectoralti and ventrals are spotted 
with yellow and black ; the other fins are greyish or blackish. 

References to the figures.-Plate XIX, figure 1, represents Ohiropsis constellatus, somewhat 
reduced in size. Figure 2 is an outline of an upper view, showing the comparative thickness 
of the fish, as well as the three upper lateral lines. Figure 3, is a section of the body 
a9ross the line of greatest depth. Figure 4, a scale of the uppermost line. Figure 5, a scale 
from the area between the first and second lines. Figure 6, a scale from the second line. Figure 
7, a scale between the second and third lines. Figure 8, a scale between the third and 
fourth lines. Figure 9, a scale from the fourth line; and figure 10 a scale from the fifth line. 
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2. CHIROPSIS fiCTUS, Grd. 

PLATE XX, FIGs. 1-4. 

Sx>EC. CHAR. - Dorsal fins contiguous ; caudal fin sub-truncated posteriorly. Ground color dark brown, with numerous 

vermillion spots, bordered with black, upon: the sides and lower fins. Under surface of head, throat, and belly whitish or 

yellowish. 

SYN.-Ohirm pictm, GRD. Proc . .A.cad. Nat. Sc. Philad. VII, 1854, 132. 
GrtJ&U& limatm, AYRES, Proc. Cal. Acad. Nat. Sc. I, 1854, 9. 

The dorsal outline is more depressed than in the other species of this genus. The greatest 
depth , which is equal to the length of the head, is, as usual, upon the thoracic region, but it 
diminishes very gradually towards the peduncle of the tail. The head enters about four times 
and a half in the total length, as in 0 . constellatus, but the caudal fin, instead of being contained 
six times and a half in the total length, enters in it seven and a half times. The eye is sub
circular, smaller than in the preceding species, for, its diameter is contained five times in the 
length of the· side of the head. The lips are very fleshy, and the teeth less conspicuous than in 
0. constellatus. The supraocular flaps are well developed, and fringed upon their edges. The 
base of the first dorsal is a little shorter than that of the second, which is equal to the base of 
the anal. The fins, as a general feature, are less developed than in 0. constellatus. 
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Br. VI: VI; D XIX, 23; A 21; C. 4, 1, 7, 8, 1, 6; VI, 5; P 19. 
The scales are more uniform than in a. constellatus ,· they are much smaller upon the opercular 

apparatus and cheeks than in the latter species. The interopercle, snout, branchiostegal appa
tus, are smooth. The type of scales is the same as in the other species of this genus: ciliated 
posteriorly, and furrowed upon the anterior section only. Those constituting the lateral lines 
having no cilire ; and, besides, distinguishable by their pyriform outline, the attenuated ex
tremity being the posterior one. The ordinary scales are much longer than deep. There are 
five lateral lines, as in the preceding species; the uppermost i3 not quite so near the dorsal 
line, and hence closer to the second. No marked differences are observed in their direction, 
origin, and termination, except that in the fifth, the point of divergence begins at a little distance 
behind the origin of the ventrals. The diverging curve is elongated. Small scales may be 
seen upon the base of the caudal, dorsal, and pectoral fins. 

The ground color is dark brown above; lighter beneath. Numerous vermillion spots, mar
gined with black, and varying in size, are distributed without system all over the body. The 
dorsals and caudal fin are blackish brown, unicolor in the adult, blotched in the young. 
The anal is bluish black, with a series of large vermillion spots. The ventrals are similarly 
bluish black, but the spots are smaller. The base of the pectorals is brown, with three black 
crescents ; exteriorly yellowish. 

References to the figures. - Plate XX, :fig. 1, represents ahiropsis pictus, somewhat reduced. 
Fig. 2 is a scale from the abdominal region. Fig. 3 a scale from the middle lateral line. Fig. 4 
a scale from the dorsal region. 

List of specimens. 

8 .,; 
,.; Q 

'"' :::> .,; ,.; '"' ~ Q Q ...,; -~ <X> '"' 8 -~..L -~ .& ~ 
:::> .,; C) 8 '"' Q -go ~ Locality. '"' Whence obtained. :::> Qo Collected by-'"' "' ;::I Q "' 0 .... Qo 0 .... :::> Qo'l> ""' -.; "" "' C) 0 "'~ .... Q 

~ '"' Q Q ., 
.... 0 "' <P 'So ... 

~ 
.... 

~ 
~ ..= ·;::: "' 0 ., 

~ 
.., 

0 0 rn 0 "' z --- ----
266 ........... . .. 2 Adult San Francisco, Cal. ... ... . .. --- .... Lieut. Williamson .. . .. ..... .... Alcoholic. Dr. Heermann . • 
267 . .. .. --- .. .. 1 .. do •• ...... do . ........ ........ ............... .. .... do ......... .. . ... ..... . .. •. do ... Dr. Newberry .• 
268 .. -.... ..... .... 3 .. do • • Humboldt Bay, Cal ....... .. .. --.. ~ Lieut. Trowbridge .. . ...... ... ..... .... do ... Lt. Trowbridge . 

3. CHIROPSIS GUTTATUS, Grd . 

PLATE XX, FIGs. 5-8. 
SPEC. CHAR.-Dorsal fins contiguous. Caudal fin posteriorly sub-concave. Ground color olivaceous ; upper regions with 

crowded small black spots ; fins blackish bl'Own. 

SYN.-Chirus guUatus, GRD. Proc. Acad. Nat. Sc. Philad. vn, 1854, 132. 

The body in its general outline is intermediate in form between a. constellatus and a. pictus, 
though more like the latter in its general bearing, the dorsal and ventral outlines being more 
arched. The greatest depth is somewhat greater than the length of the head and contained about 
four times in the total length. The head is proportionally larger than in the two foregoing 
species. The caudal fin, on the other hand, enters nearly seven times and a half in the total 
length, as is the case in a. pictus. The eye is larger than in a. pictus, since its diameter is 
contained but four times in the length of the side of the head. The supraocular flaps are 
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quite small, and, as usual, fringed. The base of the first dorsal is a little longer than that of 
the second, which i.s n·early equal to the base of the anal. The first dorsal is more elevated ante
riorly than in a. pictus. The posterior extremity of the pectoral fins does not extend quite a far 
back as the tips of the ventrals:. which approximate the vent, without,. however, reaching it. 

Br. VI: VI; D XXI, 25; A 24; 0 5, 1, 7, 6,. 1, 6; VI, 5; P 19. 
The scales are somewhat 1a-rger than in a . pictus, but similar in shape and structure. There 

are also five lateral lines, the · uppermost of which running nearer the dorsal line than in 
a . pictus. The point of divergence of the fifth of these lines begin.s nearly midway between 
the origin of the ventrals and the. vent. The curve is also more open·. The scales covering the 
opercular apparatus are larger than in 0. pictus. The base of the caudal, pectorals, and 
dorsals exhibit small scales, as in the foregoing species. 

The ground color is olivaceous ; the sides and upper part of the head are clouded with dusky 
brown or red. The upper region of the body exhibits crowded, small, blackish spots, extending 
likewise over the head. The dorsal, caudal, and pectorals are clouded with brown, the anal 
and ventrals being blackish. The inferior region of the head and belly is unicolor, and of a 
lighter hue than the back. 

References to the figures.-Plate XX, fig. 5 r.epresents ahiropsis g.uttatus, somewhat reduced 
in size. Fig. 6 is a scale from the dorsal region. Fig. 7, a scale-from the middle lateral line. 
Fig. 8, a scale fFom the sides of the body .. 

List of specimens. 

J:.oca.lity. Whence obtained, Nature of specimens. Collected by-

269 3 San Francisco, Cal. - ----- 1853 Lt. Williamson--------- .Alcoholic _______________ Dr. Heermann _____ _ 

270 1 Presidio, CaL-- - ~- -- ---- ~853 Lt. Trowbri.dge .• _.-- ---- - ••• do.--------.-------- Lt. Trowbridge •• __ _ 

271 1 Astoria, Oregon - _.- • • • • - 1853 ______ do.-------------- - •••• do __ ________________ ___ ___ do ___ __ _____ _ 

4. OHIROPSIS NEBULOSUS, Grd. 

SPEC. CHAR.-Dorsal :fins contiguous. Caudal posteriorly sub-concave. Lower portion of cheeks and opercular apparatus 

scaleless. Base of anal longer than soft dorsal. Upper region black ; inferior: _!egion olivaceous. 

This species has· the general appearance of 0. constellatus, though a good deal more elongated. 
The greatest depth is equal to the length of the head, which is contained four times and a half 
in the total length, in which the caudal enters seven times and a half. The lower half of the 
cheeks and opercular apparatus is scaleless. The eye is of moderate development, sub-elliptical 
in shape, its horizontal diameter being cont~ined five times in the length of the side of the 
head. The supraocular flap is very slender and fimbriated. The spinous portion of the 
dorsal fin is a good deal longer than the soft portion. The latter is also shorter than the anal, 
the origin of which is situated in advance of the junction of the two dorsals. The pectorals are 
very broad ; their. extremities do not extend quite as far back as the tips of the ventrals, which 
remain at a considerable distance from the vent. 

Br. VII: VIII; D X4V, 19; A 25_; 0 6,. 1,.7 6, 1, 5; VI, 5; P 19. 
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The branchiostegals are seven in number. The base of the dorsals is scaleless; that of the 
caudal and pectorals exhibit, as usual, small scales. The upper lateral line does not extend 
beyond the middle of the spinous portion of the dorsal; the fourth is lost about the anal region; 
the divergence of the fifth takes place somewhat nearer the origin of the ventrals than the vent. 
The scales, at large, are of moderate development. 

The upper region of the head and body is almost black; t.be lower' portions of the flanks are 
clouded with black, upon an olivaceous ground. The inferior region of the head and body is 
olivaceous, punctated with black. The fins are olivaceous, maculated with black, the maculre 
upon the anal fin being fewer and much larger than upon the dorsals. 
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OPLOPOMA, Girard . 

G&'l'. CHAR.- Body elonga.ted. Membranous flaps above the orbits ; preopercle spinous ; snout conical ; mouth large ; 
lower jaw longest. Canine teeth upon the premaxillaries, dcntaries, front of vomer, and the palatines. Gill openings 

continuous; branchiostegals, six on either side. Dorsal fins continuous. Caudal posteriorly sub-crescentic or else concave. 
Insertion of ventrals a little posterior to the pectorals. Body covered with small, cycloid scales. 

SYN.-Oplopama, Gn.D. Proc. Acad. Na.t. Sc. Philda. VIII, 1856, 135. 

With the general aspe~t of Ohirus and Ohiropsis, in the shape of the body, cut of the fins, 
and the presence of a supraocular flap ; this genus is related to Ophiodon by the shape of the 
head, the presence of one lateral line only, and the structure of ttle scales, which are of the 
cycloid type. Indeed, there is a closer afli.nity between Oplopoma and Ophiodon than between 
the other members of the same group. The pectoral fins resemble those of Ghiropsis more than 
those of Ophiodon. 

OPLOPOMA P ANTHERIN A, G r d . 

PLATE XVIII, Fms. 1-3. 

SPEC. CHAR.-Body elonga.ted and tapering. Upper surface and sides of head granular. Preopercular spines few, small 
and blunt. Posterior extremity of maxillary extending beyond the orbit. Origin of anterior dorsal fin situated in adva.nce 
of the convexity of the preopercle . Sca.les extending over the base of both the caudal and pectoral fins. Blackish brown 
above, reddish brown beneath . Dorsal und lateral regions spotted with black. 

SYN.-Oplapoma pantlu:rina, GnD. Proc. Acad. Nat. Sc. Philad. VIII, 1856, 135. 

The body is very elongated, deepest anteriorly, and tapering gradually from the thoracic 
region backwards. It is compressed, much deeper than broad throughout its entire length; 
its profile is sub-fusiform. The head, which constitutes a ·little more than the fourth of the total 
length , is elongated and conical, slightly depressed upon the occipital region and between the 
orbits, sloping rapidly towards the snout. A foliated membranous appendage is to be observed 
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upon the superior posterior part of the orbit, being about three-eighths of an inch long and half 
as broad where broadest) inserted transversely, so as to lean backwards and slightly downwards 
along the orbit. The lower jaw is l onger than the upper. The mouth is slightly oblique 
upwards and rather large, since the posterior extremity of the maxill!l.ry extends to a vertical 
line drawn somewhat posterior to the entire orbit. The jaws are furnished with canine teeth 
of different size; the largest may be observed upon the branches of the dentaries and upon the 
vomer ; the next in size are on the premaxillaries and the palatines. All these are accompanied 
by small conical and acerated t~Jeth, ~rregularly distributed over the bones upon which they are 
inserted; a group of them may be seen on each side of the symphysis of the premaxillaries. 
The surface of the tongue is perfectly smooth, thin, and pointed anteriorly. The eye is well 
developed; sub-elliptical in shape; its longitudinal diameter entering about six times in the 
length of the side of the head. There are two nostril openings on either side, quite apart from one 

. another; the anterior, which is the largest, is situated in advance of the eye, being much nearer 
·the orbit than the extremity of the upper jaw; the posterior is placed upon the anterior superior 
rim of the orbit. The convexity of the preopei:cle is provided wHh some short and obtuse 
spines, or rather obtuse processes, mostly hidden under the skin. The rest of the opercular 
bones are smooth and without spines ; the opercle has the· shape of an acute triangle, with its 
summit pointing obliquely towards the back, having at its inferior edge a prominent subopercle, 
exte.nding beyon.d the summit of the opercle, and likewise in a very oblique position. The 
interopercle is also a well developed bone. The gill openings are very widely open, in the 
shape of an obtuse curve, extending beneath to the hyoide apparatus, and continuous from both 
·sides. The branchiostegals are well developed, six in number, on either side. 

The anterior dorsal is nearly twice the length of the posterior, and a little higher upon its 
middle. It commences at a short distance from the occiput, in advance of a vertical line which 
would intersect the limb of the preopercle. It is composed of twenty-four spinous and acerated 
rays, the four anterior being shorter than the sixth and the following, simulating together an 
independent fin, though much less distinctly than in Heterostichus rostratus. The second dorsal, 
which is united to the _first at its base, is composed of twenty-one articulated rays, with two 
rudimentary ones and a small spine upon its anterior margin, from which a membrane is sent 
to the posterior spine of the first dorsal. Most of the articulated rays of the second dorsal are 
bifurcated twice. The caudal fin , which constitutes a little less than the eighth of the total 
length, is posteriorly concave or sub-crescentic, and composed of twelve branched and two undi
vided rays, with a few rudiments on each side. The origin of the anal is nearly opposite the 
anterior margin of the second dorsal, with which it is even posteriorly. It is a lower fin, com
posed of twenty-one articulated rays and a small spine concealed in the skin at its anterior 
margin. Most of the rays are bifurcated, and the interradial membrane emarginated through
out. The ventrals are well developed, composed of five branched rays and a rather strong 
spine, though covered by the integuments. Their insertion takes place posteriorly to a vertical 
line passing immediately behind the base of the pectorals. Their posterior extremity does not 
extend as far as the tips of the latter fins, and l eaves the vent far off. The insertion of the 
pectorals is quite oblique and reaches the inferior surface of the thorax ; they are very large, 
broad, and long, composed of seventeen articulated and branched rays, the inferior ones stouter 
and shorter, with their interradial membrane emarginated. 

Br. VI-VI; D XXIV, 23; A I, 21; C 2, 1, 6, 6, 1, 2; VI, 5; P 17. 
The vent is Flaced considerably in advance of the anterior margin of the anal, and provided 

posteriorly with a fleshy, sub-conical appendage. 
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. 
The scales are small, cycloid in structure, elongated, sub-elliptical, much longer than deep; 

rudimentary or very small ones may be observed upon the base of the pectorals and caudal and 
extending to a certain distance along their rays. The upper surface of the head is scaleless, but 
finely granular. The temporal and facial regions are also granular, whilst over the opercular 
apparatus the skin is perfectly smooth. The lateral line is composed of a series of membranous 
tubes. 

The ground color is blackish brown above, and reddish brown beneath. The dorsal and 
lateral regions are scattered all over with small black spots, which may be observed on the oper
cular apparatus and cheeks. The inferior regions are unicolor. 

References to the figures.- Plate XVIII, fig. 1, represents Oplopoma pantherina, somewhat 
reduced in size. Fig. 2, a dorsal scale. Fig. 3, a scale from the abdominal region. 
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OPHIODON, Girard. 

GEN. CaAR.-Mouth deeply cleft ; canine teeth on both jaws ; very long patches of velvet-like teeth on the vomer and 

on the palatines. Convexity of preopercle provided with small spines. Minute scattered scales on the head, cheeks, and 

opercular apparatus. No membranous flap above the orbit. Gill openings continuous under the throat ; isthmus, therefore, 

absent. Branchiostegal rays six in number. Scales very small, not serrated posteriorly. Lateral line concurrent with the 
dorsal outline. 

Srn.-Ophiodon, Gan. in Proc. Acad. Nat. Sc. Philad. VII, 1854, 133. 

The body and head are more slender than in Chiropsis ; the mouth more deeply cleft and the 
canine teeth much more developed. The velvet-like teeth constitute longer patches. There is 
one continuous dorsal fin, the spinous portion of which is longer than the soft and articulated 
portion, whilst in 07Liropsis the spinous portion constitutes a separate fin, and is shorter or 
equal to the soft portion. The absence of a membranous flap above the orbit and the presence 
of small spines on the preopercle will likewise distinguish Ophiodon from Chiropsis. The scales, 
pectinated in one and smooth in the other, will afford the means of discriminating very readily 
between both genera. 

OPHIODON ELONGATUS, G rd . 

PLATE XVIII, FIGS. 4-7. 

SPEC. CrrAa. -Body lanceolated; head sub-conical, depressed. Mouth deeply cleft; posterior extremity of maxillary 

extending to the vertical of the posterior rim of the orbit. Spinous portion of dorsal fin much longer than the articulated 
one. Anal somewhat longer than soft portion of dorsal. Caudal slightly emarginated posteriorly. Extremities of the 
pectorals nearly even with the tips of the ventrals. Color above olivaceous brown, scattered all over with blackish, 
sub-circular spots. Beneath yellowish. 

SYN.-Ophiodon t/Qngatm, GRD. Proc. Acad. Nat. Sc. Philad. VII, 1854, 133. 
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':f.1he largest specimen observed is about twelve inches in total length, the head forming Marly 
the fourth of it. The greatest depth. of the body, taken across the middle of the abdominal 
region, enters about six times in the total length; the greatest thickness is one-third less than 
the depth. Both, depth and thickness, taper posteriorly, giving the body a sub-fusiform profile 
and a compressed shape. The peduncle of the tail is slender and short. 

The head is sub-conical ; its upper surface depressed and sloping forwards. The e~e, situated 
towards the upper portion of the side of the head, is rather large and sub-elliptical in shape. 
Its horizontal diameter is contained five times in the length of the side of the ];J,e'ad, once and a 
half in advance of the orbit. The nostrils are nearer to the orbit than to the tip of snout. 
The mouth is deeply cleft ; the posterior extremity of the maxillary extending to a vertical line 
which would pa'ml behind the orbit. The lower jaw is somewhat longer than the upper. The 
maxillaries are toothless i canine teeth, slender and curved backwards, are observed on 
both of the jaws, on the vomer, and on the palatines. The largest may be observed distant 
along the dentaries (lower jaw), where they constitute a series, with smaller ones between. 
They are equally large at the inner and anterior extremity of the premaxillaries (upper jaw), but 
the rows which -they constitute along the branch of these bones are rather slender. On the :vomer 
they are of various sizes, and intermingled, constituting a ~atch convex forwards. A. narrow 
and elongated band exists along the palatines, small and exiguous1 somewhat similar to those 
occupying the extreme external margin of the upper jaw. The tongue is smooth, thin, 
cochleiform. The bony arcade across the cheeks is narrow1 but more conspicuous than in 
Ohiropsis. The cheeks and upper part of the opercle exhibit streaks of minute scales. The 
limb of the preopercle is provided with small spinous processes, the upp~rmost directed 
backwards, the lowermost forwards. The opercle is sub-triangular, terminating into a point 
posteriorly. The subopercle is very long, well developed, extending a thin blade beyond the 
opercle. The branchiostegal rays, six on either side, are well developed; the branchial 
apertures are continuous under the throat. 

There is a long and continuous dorsal fin, extending from a line intersecting the posterior 
curve of the preopercle to a short distance from the base of the caudal. It is composed 
anteriorly of slender spinous rays, occupying the five-eighths of the entire base; the spines are 
mostly the deepest anteriorly, diminishing gradually posteriorly; and since the fins extend over 
that portion of the body which is declivous forwards, this circumstance gives to the upper edge 
of this portion of the fin a sub-convex outline. The soft or articulated portion is deepest in the 
middle with a sub-convex outiine sloping anteriorly just as the spinous portion is sloping 
posteriorly, the two lines meeting at . the junction of the two portions of the fin where the 
outline is'most depressed. A space of about an inch and a quarter separates the posterior rays 
of the dorsal from the base of the central rays of the caudal. The latter fin is of moderate 
development, slightly emarginated post~doriy; it is contained about eleven times in the total 
length. Its middle rays bifurcate three times upon their length. The anal, convex exteriorly, 
is somewhat deeper than the dorsal, aud a little louger than the soft portiou of the latter. 
Posteriorly they are uearly eveu. The rays are all soft or articulated, the three anterior short 
and slender, bifurcating only ouce towards their extremity. The insertion of the veutrals is 
situated behind the base of the pectorals; there are five, twice bifurcated rays, and an external 
slender spine closely united to the next articulated ray. The rays of the pectorals bifurcate ~ut 
ouce; the nine uppermost are more slender than the eight remaining ones. The postenor 

1 a 



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

extremities of these fins are nearly even with the extremities of the ventrals, leaving a distance of 
an inch and three-quarters between them and the vent. 

Br. VI: VI; D XXVI, 22; A 24; C 7, 1, 5, 6, 1, 6; VI, 5; P 17. 
The scales are very small, truly cycloid in structure, elongated in shape, sub-ovoid, with their 

anterior margin undulated by the presence of a few radiating grooves. Those of the lateral line 
are smaller than those on either the back and abdominal region ; the mucous tubes are greatly 
developed. The upper surface of the head is spread over with minute scales. The latter may 
likewise be observed along the rays of the caudal fin to nearly the half of their length. 

The ground color of the upper regions of the body and head is olivaceous brown ; there are 
irregular or sub-circular blackish spots scattered all over the back and sides, the head and cheeks; 
also over the dorsal and caudal fins, the ground color of which is the same as'l'hat of the back. 
The lower region of the :flanks and the belly are uniform yellowish or dull whitish . The anal 
and ventrals are generally unicolor, and sometimes yellowish at the base, and brownish or 
blackish exteriorly. The ventrals are barred transversely with dark brown or black on a 
yellowish or olivaceous ground . 

Ref erences to the figures.-Plate XVIII, fig. 4, represents Ophiodon elongatus, somewhat 
reduced in size. Fig. 5 is a scale from the dorsal region. Fig. 6, a scale from the lateral line. 
Fig. 7, a scale from the sides of the abdomen. 
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Lieut. Trowbridge ••• 

Family COTTIDAE, Girard. 

A trait belonging to all cottoids, properly so called, consists in the absence of true scales, and 
which we have found so diversified in the foregoing family. The skin, however, does not con
stitute a smooth and uniform covering to the head and body throughout all the members of the 
present family, and in that respect we meet with almost the same diversity of dermic produc
tions. In some genera the skin, indeed, is perfectly smooth; in others, it is studded with 
minute prickles, either simple or compound, rendering it very rough to the touch ; others, 
again, exhibit longitudinal series of bony shields; and, still, others are provided with parallel 
rows of small scale-like plates of various forms and structure. 

The head is always very large; the body very thick anteriorly, and tapering rapidly 
posteriorly. Its upper surface, in most instances, e;x:hibits spines or tuberosities. The opercular 
appa.ratus is likewise provided with spines, larger still, thus well deserving the· name of 
"sculpins," by which these fishes are commonly designated. 

T~ere are two dorsal fins, sometimes contiguous upon their base, sometimes separated. , The 
a~teri9r ~n is always composed of spiny rays. The anal is situated opposite the second dorsal · 
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and generally well developed. The v~ntrals are situated under the pectorals; posteriorly to the 
base of the latter fins, and composed--of a small number of rays. The pectorals themselves are · 
very large, broad, or expanded, with their inferior rays undivided (though articulated) and pro
jecting beyond th_e interradial membrane, which is emarginated. 

We observe three complete gills and a. half one; the last gill aperture being wanting. The 
complete gills are_ those which ·are composed of two branchial combs; the half gill having but 
one of these. · · · 

The teeth are mostly o_f ~he velvet-like type, varying but little according to the genera. They 
occur upon the jaws in all; but the palate may be either entirely smooth, or else velvet
like teeth may occur upd~ the front of the vomer, or along the palatine bones also. 

Were it not for their ' iarge ·and. spiny he~d, and the repugnance of fish·ermen of handling · 
them, the cottoids would b~ seen ofte'ner· in our markets, -particularly the large marine species, 
which are quite palata"bl~, · especially when stewed or made into chowders. The wounds which 
they may .inflict with th~ir spi~es, ·supposed venomous, bein:g the chief cause why the American 
seacoast people are un.willing to have anything to do with them. On a few occasions, however, 
when other fishes were sc~rce, we have seen the " "sculpin" caught with hook and line, decapi
tated on being hauled up;· and. thus carried home; a safe method, indeed. Another reason 
for the antipathy of fishermen towards the H sculpin," is the mischief caused to their nets when-
ever it gets entangled into them·. . 

COTTOPSIS; Girard . 

GEN. VHAR.- Head perfectly smooth ; small spines upon the opercular apparatus, especially the prcopercle. Mouth mode
rately cleft ; jaws equal. Teeth upon the premaxillaries, dentaries, frbnt of vomer, and· palatines. Gill openings separated 
beneath by an isthmus ; branchiostegals six in number. Dorsa.! tins contiguous upon their base ; anterior one lower than the 
posterior. Caudal sub-convex posteriorly . Insertion ofventrals under the base of pectorals. Skin beset with minute prickles. 
Lateral line continuous from head to tail, sometimes falling slightly upon the peduncle of the tail, 

• SYN.-Cottopsis, GaD. Proc. Boat. Soc. -Nat. Hist. III, 1850, 303.; Smith. Contr. to Knowled, III, 1852, 61.; &_, Nouv. 

Mem Soc. Helv. Sc~ Nat_. XIJ, 1851, 185 •. 

The natural characters· Of this fresh water genus approximate it closely to Leptocottus of marine 
habits. The chief points in which they differ are observed in the gape of the mouth, the relative 
length of the jaws, and the structure o~ the skin. The spines on the preopercle might afford 
some minor distinctive marks; but sofar as the physiognomy of these two genera is concerned, 
nothing is more distinct. 

1. COTTO PSIS ASPER, G rd. 

SPEC. CH.Ut.- Origin of first dorsal opposite the insertion• of the upper ray of pectorals. First ray of anal under the fourth of 
second dorsal. Tip of pectorals exte~dil'lg to a verti~lline passing posterlor to the vent. Skin generally prickly ; lateral line 
slight!y deflected upon the peduncle of tlie tail. Greyish white, studded with clove-brown spots ; beneath speckled. 

SYN.-Cotlw asper, RICH. Fauri.. Bor. Amer. III, 1836, 295 and 313, Pl. xcv, fig. 1. 

Trach.idermis rich.ardsoni, Hl!loK: Ann. Wien. Mus. II, 1837, 162. 
Centridermich.th.ys asper, RICH. v oy. Sulph. Ichtllypl. 1844, 7 4 ; :&, Rep._ lchthyol. China and .Japan (Rep. Brit. Assoc.) 

Ooltopsis 11Sper, GaD. Proc. Bost. Soc . Na~. Hiat. III, 1850, 303; Nouv. Mem. Soc.Helv. Sc. Nat. XII,1851,185; &, 

Smith. Contrib. to Knowled. III, 1852, 62. 

Some years ago, while prepari'ng for publication the fresh water members of the cottoid ~roup, 
it was with a sense of deep regrtlt that we saw the work passing through the press w1thout 
havil!g had an opportunity. of studying from nature the species at that time _known to_inhabit 
Columbia river. A succession of fortunate events have placed in my hands a senes of speCimens of . . . 
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the "prickly bullhead," some of which collected near Astoria, others above the Cascades, at 
F ort Dalles. Their average size is between six and seven inches, a few inches smaller than 
those described by Sir John Richardson. 

The body, ·viewed in profile, is sub-fusiform) tapering gradually backwards ; it is compressed ana 
deeper than broad throughout the whole length, though the difference in height and depth 
become greater posteriorly. The dorsal line is slightly arche.~, whilst the abdominal is 
nearly straight. The head~ which is broader than deep, forms the third of the entire length, 
the caudal fin excluded. The upper surface is depressed, the cranial region widely concave, 
without the least trace of ridges, tubercles, or spines, except the minute spines of the turbinal 
bones which are hidden under the skin. The snont is sub-convex above, and rounded upon its 
periphery. The jaws are of equal length, though the inferior lip may project somewhat beyond 
the upper when the mouth is closed. The latter is broad ; the posterior extremity of the 
maxillary extends to a vertical line intersecting the posterior edge of the pupil. The eyes are 
of medium size, sub-circular or elliptical in shape, contained, by their longest diameter, five 
times in the length of the side of t he head ; the interocular space is about one of their diameter ; 
the rostral distance is greater of one-fifth or sixth. The anterior nostril is situated nearly mid
ways between the rim of the orbit and the margin of the upper jaw. The convexity of the 
preopercle is armed with an acute spine, curved upwards and covered by the skin so as scarcely 
to be seen exteriorly. The inferior edge of the same bony piece exhibits two minor spines 
entirely buried under the integuments. The inferior angle of the opercle has a similar spine 
directed forwards. F inally, the scapular terminates into an acute point concealed under the 
skin and perceptible only to the touch. 

The origin of the first dorsal is situated on a vertical line intersecting the base of the upper 
ray of the pectorals ; it is composed of nine, sometimes ten, rays implanted upon a base not 
quite half the length of the second dorsal, to which it is connected by a low membrane ; the 
sixth and seventh spines are the longest; the outline of the fin forms a convex, somewhat 
depressed line. The second dorsal commences a little in advance of the anus, extending also 
somewhat further back t han the anal; it is composed of twenty-one or two undivided rays, projecting 
bE)yond their membrane. The caudal is slightly rounded posteriorly; it is contained six times 
and a half in the total length) composed of nine branched rays and a few simple ones . The 
origin of the anal is situated opposite the fourth ray of the second dorsal ; it is not quite so 
deep as the latter is high; seventeen undivided rays may be observed in it. The interradial 
membrane is more deeply emarginated than in the second dorsal. The ventrals are situated 
posterior to t he three inferior rays of the pectorals, and anterior to the upper ones. The 
extremities do not reach the anus. The pectorals are broad, obliquely obovate) composed of 
sixteen or seventeen undivided rays, with tht:: interradial membrane emargiilated between all 
of them, though less deeply between the upper rays) which are also more slender than· the 
lower ones. Their extremity reaches a vertical line intersecting the anterior margin of the anal. 

Br. VI-VI ; D IX, 21; A 1'7; C 3, 1) 5) 4, 1, 2; VI, 4; P 17. 
Br. VI-VI; D X, 22; A 17 ; C 3, 1, 5, 4, 1, 2; VI, 4; P 16. 
Showing a very slight difference between the rays in specimens of different localities. 
The lateral line is conspicuous, in the shape of a furrow exhibiting a series of contractions. 

From the upper angle of the thoracic arch it takes its course along the flanks, keeping nearer 
the dorsal than abdominal outlines, sometimes deflected under the posterior portion of the second 
dorsal, as in Oottus proper. 

There are no scales ; the skin of the head is perfectly smooth ; the vertex, however, is provided 
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with soft, very s~all warts: . The abdominal region, an area adjoining the base of the anal and 
ca~dal, a~d the mterscapular spa~e in. advance of thp, first dorsal, are perfectly smooth; the 
skm covermg the rest of the body 1s thiCkly studded with very· small · s bul t te · . . . . , u a e, acu spmes 
duected backwards. These spmes are too mmute to be seen with the naked eye, but will resist 
the finger when drawn against their points·. 

The ground ·color of the upper and lateral regions is yellowish brown, with black dots and 
spots; the head and fins being greyish white, with . crow'ded spots and dots of black. The 
abdomen and inferior region of the head are whitish; with crowded black dots. 

The species inhabit the fresh .waters of Oregon and Washington Territories . 
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2; COTTO PSIS GULOSUS, G r d . 

SPro. CHAR.-Origin of 11-nterio! dorsal fin situated OPJ?O.Site the insertion of the upper ray of pectorals. First ray of anal 
fin placed under the fourth of se~ond dorsal. ·Extremities of pector~s extending beyond the origin of the anal. Skin 

generally smooth; lateral line un~ergoing ~. ~~dden f~l .upon the peduncle of the tail. ·Reddish brown, spotted, and 
transversally barred with black; 'beneath unloolor. · . - . , 

SYN.-~m gulMu, GBD. Proc. Ac&a.'~at: sC. Phlia.ii.. Vfr; . I864, izg, . 

The most distinctive characteristic of . this sp·ecies· consists in the genera! smoothness of the 
skin and the interruption of th~ lateral line up·on the pedmi.cle of the tail, features which lead 
to the genus Cottus prop.er,·from w~ioh, however, this species difl'ers by the presence of a. well 
developed band of teeth upon the palatine bones. . The general aspect of grown specimens is 
rather contracted, thickish and short; thehead is especially thick;· and const_itutes the third of 
the ~ength, the caudal fin. exclud~d, '!'he body is comp~essed, as deep as broad upon the 
insertion of the pectorals; and deeper than broad posteriorly. The upper surface of the head is 
flattened, the snout slightly declivous ~nd rounded anteriorly. The mouth is broad, the jaws 
equal, and the lips conspicuously developed~ The eye is rather 'small and circular, as usual 
near the upper surface ·of the head, and contained five times in the length of the sides of the 
head. The upper preoperc'nlar· spine; the .largest,· iil visible externally, conical, acute, and 
directed backwards and upwards, whilst two much smaller ones, situated upon the inferior limb 
of the same bone, are directed downwards 'and forwards. The branchiostegal rays are all well 
developed; the widsth of the .isthmusenters ·about three times in the distance between it and 

the extremity of the lower jaw. 
The origin and relative position of the fins have nothing peculiarly different from C. asper. 

The ex.tremity of the ·posterior rays ·of both the second -dors~l and anal, however, extend nearly 
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evenly as f:<tr as the insertion of the caudal ; the base of the anal, as usual, ending before that of 
its opposite fin. The rays are all undivided. 

Br. VI-VI; D IX, 18; A 14 or 15; C 3, 1, 5, 4, 1, 2; VI, 4; P 15. 
The skin is smooth all over, except on a space immediately behind the pectorals, where the 

characteristic prickles of the genus may be seen) of a minuteness to deceive a superficial observer. 
The lateral line runs straightway from the upper part of the thoracic arch to opposite the last 
ray of the second dorsal) where it makes a sudden fall to reach the middle of the peduncle of 
the tail ; hence straight again towards the base of the caudal. Along the flanks it is much 
nearer the dorsal than the abdominal outlines. Large mucous pores are observed along the 
inferior surface of the dentarifs and along the lateral line also. 

The ground color of the upper regions is of a reddish brown, dotted or maculated, and some
times even transversally banded with black. Beneath, unicolor, whitish, or dull yellowish. 
Fins blackish brown ; caudal and pectorals variegated with black ; external edge of ventrals 
whitish; upper margin of dorsal yellowish. 

The species inhabits the fresh waters of California. 

List of specimens. 
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3. COTTO PSIS P ARVUS, G rd. 

SPEO. CHAR.-Origin of first dorsal situated posteriorly to the insertion of the upper ray of pectorals. First ray of anal 

placed under the fourth of second dorsal. Extremities of pectorals extending to the anterior margin of the anal. Skin 

generally prickly ; lateral line slightly deflected upon the peduncle of the tail. Olivaceous, maculated with blackish. 

SYN.-Cottopsis parvus, GRD. Proc . .Acad. Nat. Sc. Philad. VII, 1854, 144. 

This species may readily be distinguished from a. gulosus by a body more fusiform and a head 
more depressed, in which particulars it resembles a. asper most. The head forms exactly the 
fourth of the total length ; its upper surface is gradually sloping towards the snout, which is 
obtusely rounded. The jaws are equal in length, and the cleft of the mouth oblique upwards ; 
the posterior extremity of the maxillary reaching a vertical line intersecting the pupil nearly 
through its middle. The eye is of medium size, elliptical in shape ; its horizontal and greatest 
diameter entering nearly five times in the length of the side of the head. The preopercular 
spines are quite inconspicuous. 

The origin of the first dorsal is situated a little backwards of the insertion of the upper ray 
of the pectorals; its upper margin forms a depressed convexity; it is connected by a membrane 
to the second dorsal. The rays are eight in number, inserted upon a base entering twice and a 
half in the length of the second dorsal. The latter is composed of twenty or twenty-one 
undivided rays, the tips of the posterior ones not reaching the insertion of the caudal. It i!! 
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also much higher than the anterior dorsal. The caudal is subtruncated ~r rounded posteriorly, 
and constitutes a little less than the sixth of the entire length. The.anterior ray of the anal 
is situated opposite to the four_th ray of the second dorsal. The·tips of the posterior rays of 
that :fin terminate almost ·evenly with those of the dorsal, although its base does not extend 
quite as far. The interradial membrane is, as usual, deeply emarginated. The tips of the 
pectorals extend to a vertical line passing immediately in advance of" the anal. The inferior 
eight rays having their interradial membrane emarginated and a.re somewhat thicker than the 
upper ones. ·· .,. , 

Br. Vl-YI; D VIII, 21; A_17; C 4, 1, 5, 4, 1, 3; VI, 4; P 16. 
" " · ·Al5; 5,1,4,4,1,4; "P15. 

The head, a small area on eacP. side of-the anterior edge of the first dorsal, a narrow band on 
each side of the base of the anal, a sp~~oce about the caudal :fin and the belly, are perfectly smooth. 

The r est of the surface of.the body is densely beset with minute prickles, which in the young 
are more developed above the lateral line than beneath it. The lateral line itself is very con
spicuous, running straigh~way frqm the upper-part 9f the thoracic arch to near the termination 
of the second dorsal, hence, falling somewhat, reassumes a direct course to the base of the caudal. . . . 

The ground color of the body, :Q.ead, and :fins, is olivaceous, maculated with blackish; occasion-
ally the maculoo, in running i_nto each other, will assume a sinuous aspect, especially on the sides 
of the head and towards the lower · part of the flanks. The. inferior regions are generally 
unicolor, with the exceptio_n of the low.er jaw over which the maculoo may extend. The :fins 
are all-some transversely, others. obliquely-barred with a. series of black confluent spots. A 
conspicuous black patch is observed at the upper and posterior portion of the first dorsal. 

This species, like the preceding, inhabits the fresh waters of California. 

List. of specimens. 
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293 3 Monterey, Cal. • • ••• • Lt. Trowbridge.-- - -~--"·~-- Alcoholic. _______ _________ Lt. Trowbridge •••••••••• 

294 2 

295 4 
Presidio, CaL ••• __ - - •••••• do.~--- -·- -- - ~ ------ •••• do •• , ••••••••••••••••••• - ••• do . ............ ·-· 
Fort Reading, Cal • •• 'Dr. J. F. Hammond~--- -~-- .... do~~ .. : ............... Dr. J. F. Hammond-----

296 .12 Petaluma, Cal-- - -- · E . . Ba.muels ~ ------~-~----- •••• do ••••• ••••••••••••••• E. Samuels-- -·-··--- ---

. OLi.GOCOTTUS, Girard. 

GEN. CHAa.-Head smooth, with. the exception of .a. few spines·. upon the preopercle and snout. Upper jaw slightly the 
longest. Teeth upon the prema.xilla.ries, ,dentaries, front of vomer, and palatines. Gill openings continuous under the 

throat ; branchiostegals, six. Anterior dorsal iower than the PoSterior. Caudal posteriorly rounded. Insertion of 
ventra.ls backwards of the base of pectorals. Skin sm90th or slightly prickly. Lateral line continuous for the whole length 
of the body. . . ' : . . '. . 

SYN.-0ligocottu8, GRD. Proc. Acad. Na.~. Sc .. Phil!r.d. vm, 1856, 132. 

The genus which we instit~te under~ the above denomination i~ the smallest we know of in 
the cottoid group, the stickle-backs _,exceptell .. · It bears close affinities to both Leiocottus and 
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Leptor.ottus. From the former it differs by the presence of teeth on the palatine bones and the 
absence of maxillary barbels ; from the latter by the continuity of the gill openings, the inser
tion of the ventrals; and, finally, from both, as well as from all the genera of this family, by 
the structure of the anal fin, the three anterior rays of which are stouter, more developed, and 
somewhat isolated from the rest, especially in the male sex. 

1. OLIGOCOTTUS · MACULOSUS, G rd. 

SPEC. CaAR.-Head sub-conical. Mouth moderately cleft ; posterior extremity of maxillary extending to a vertical line 
intersecting the pupil. A stoutish bicuspid process on the convexity of the preopercle. Two acute nasal spines. D_orsal fins 

contiguous. Origin of anal in advance of tho anterior margin of second dorsal. Yellowish brown above, mottled or variegated 

with blackish ; along the dorsal region a series of blotches of a deeper hue ; lower half of sides vermiculated. Abdomen of 

a bright saffron hue in the male. Infftrior surface of head with traces of black markings; throat and abdomen unicolor, as also 

the ventrals and anal. Dorsals, caudals, and pectorals transversely barred. 

SvN.-0/igocottus maculosus, Gan. Pro. Acad. Nat. Sc. Philad. VIII, 1856, 133; &, Journ. Bost. Soc. Nat. Hist. VI, 1857. 
Plate xxiv, Fig. 7. 

Among all the specimens which we have examined, none attained an absolute size of three 
inches; and what gives us to think that we deal with adult individuals is the fact that the 
females are full of ripe spawn, and both sexes clothed with the brilliant hue peculiar to that 
eventful period in ichthyic life. 

The head is but very slightly broader than deep; its upper surface is depressed and smooth, 
the interocular space grooved, the snout very declivous, and consequently short, narrow, and 
rounded upon its periphery. The upper jaw protrudes slightly beyond the lower one; t he 
mouth is small, being but moderately cleft; the posterior extremity of the maxillaries extending 
to a vertical line intersecting the pupil. The eye is sub-circular, and its diameter contained 
four times in the length of the side of the head, exactly once in advance of its anterior rim. 
The head itself forms a little less than the fourth of the entire length. A rather stout bicuspid 
process arises from the convexity of the preopercle with its acute spines directed obliquely 
upwards. No other spines are apparent upon the opercular apparatus. We omitted, in speaking 
of the upper surface of the head, to mention two prominent and acute nasal spines ; the nostrils 
being, as usual, placed one behind, and the other beneath, each spine. The branchial apertures 
are continuous under the throat, and the branchiostegal rays six in number. . 

The body is very much compressed, sub-fusiform, and deeper than broad even anteriorly. The 
anterior dorsal is lower than the posterior one, and contiguous to the latter near its base; its 
origin is situated in ad vance of the base of the pectorals, and consequently close to the occiput. 
It is composed of eight slender spines nearly equal in height, giving the outline of the fin the 
appearance of a depressed curve. Its base is somewhat more than the half of that of the second 
dorsal. The latter is composed of sixteen or seventeen slender and undivided rays, diminishing 
elightly in height from the second backwards, the first ray being a little shorter than the 
second. The extremities of the posterior rays do not quite reach the base of the caudaL The 
caudal fin is slender and proportionally well developed ; it constitutes a little less than the 
fifth of the total length, being comprised three times on the space between its. base and the 
thoracic belt. The origin of the anal fin is situated a little in advance of the anterior ray of 
the second dorsal, composed of thirteen undivided rays, the three anterior of which being deeper 
and stouter than the rest, particularly in the male, where they project beyond the general 
outline of the fin. The interradial membrane is deeply emarginated. The extremities· of the 
posterior rays do not extend so far back as those of the dorsal opposite. The ventrals .ar.e .·1 .. 

( • 
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slender, composed of three soft rays and one spine. Their origin is nituated posteriorly to the 
insertion of the pectorals, and their tip reaches, and slightly overlaps ~he vent, which is situated 
near the anterior margin of the anal fin, and provided up~n its pos ;;erior edge with a double 
membranous flap. The pectorals, compo.sed of thirteen undivided rays, the eight inferior of 
·which, stouter with their membrane emarginated, are well developed. Their insertion is 
unusually oblique, and extends towards the inferior surface of the thorax, while their extremi-
ties project beyond the origin of both the anal and the second. dorsal. 

Br. VI: VI; D ·vur, 1 'T ; A 13 ; C 3, 1, 5, 4, 1, 2; VI, 3 ; P 13. 
The skin is perfectly smooth and the lateral line well marked, running from the upper part 

of the thoracic arch to the· base of the·caudalJ making a downward inflection or curve upon the 
middle of the flanks. 

The ground color of the upper region of head and body is yellowish brown, mottled or 
varigeated with blackish ; along the dorsal region a series of blotches of a deeper hue may be 
observed from the occiput to the base of the caudal; the lower half of the sides is rather 
vermiculated than mott!ed in the male, and the abdomen of a bright saffron or yellow hue. 
The inferior surface of the head presents traces of black markings; the throat and abdomen are 
unicolor, as also the ventrals and anal. ':Che dorsals, caudal, and pectorals are transversely 
barred upon a yellowish ground. 

This species inhabits the salt waters of the Pacific coast from California to Washington Ter. 

List oj·spec1mens. 
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Tomales bay, Ca.lifornia •• - 1 1865 297 ------ 4 _Adt. E. Samuels - - ---- ------- ---- Alcoholic .. E. Samuels .••••••• 

298 --.. ... -- 6 .do. Sa.n Francisco bay, Oal.... 1853 Lieut. Trowbridge------- ---- •• •• do • • •• Lieut. Trowbridge . • 

299 ----·- 1 • do. Ft. Steilacoom, Puget·s S'dl 1853. Gov. Stevens. __ ••• -••••• .... -- ••• • do •••• J?r. Buckley. - ---- · 
I . 

2. OLIGOCOTTUS ANALIS, Grd. 

SPEc. CaAR.-Head sub-conical. Mouth moderately cleft; posterior ·extremity of maxillary extending to a vertical line 
drawn across the posterior rim of the pupil. Preopercular spines moderate. Two acute nasal spines. Dorsal fins contiguous. 
Origin of anal situated posteriorly to the anterior margin of the second dorsal. Dorsal region prickly. Greenish olive, 
maculated and spotted with black. Abdomen whitish. unicolor. 

SvN.-Oligocottus analis, GaD. in Proc. Aca.d. Nat. Sc. Philad. November, 1857,201. 

The present species seems to be. m~re closely allied to 0. maculosus than to 0. globiceps in the 
shape of its head and in the approximation of its dprsai fins. It, however, resembles more 
0. globiceps by the structure and position of the anal fin. From both it differs by the situation 
of the vent, and the presence along the dorsal region of very minute prickles, such as are some

times observed in other genera of the cottoid group. 
The largest specimen before us measures nearly three inches and a half in total length. The 

head, which is sub-conical, constitutes about the fifth of it. Its upper surface is rounded, whilst 
it is nearly flat beneath, with the upper jaw slightly overlapping the lower, giving the mou~h 
a nearly horizontal gape. The preopercular spines are moderate, less developed ~h~n 11} 

0. maculosus. . 
8 a 
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The body is very much compressed, darter-shaped in its profile, the back being quite arched 
The origin of the dorsal fin corresponds to a vertical line which would intersect the inferior 
edge of t.he base of the pectorals; it is contiguous to the second, the posterior rays of which, 
when inclined backwards, approximate the base of the caudal. The origin of the anal fin is 
situated opposite the third ray of the second dorsal. It is slightly convex exteriorly, the mem
brane between the rays being emarginated, and the depth of the fin itself less than the height of 
the second dorsal, its posterior rays not extending quite as far back. The posterior margin of the 
caudal is sub-truncated, or slightly rounded; it is a little shorter than the head. The tips o£ 
the ventrals reach the anterior margiu of the anal. The vent is situated about mid way between 
the insertion of the ventrals and the anterior margin of the anal , thus quite in advance 9f the 
latter fin, a character quite peculiar to this species. The pectorals are very large, their extremi
ties extending somewhat beyond the origin of the anal. 

Br.VI: VI; DIX,17; A13; 03,1,5,4,1,2; VI,3; ·P15. 
The dorsal region above the lateral line is beset with minute prickles, whilst the region 

beneath is quite smooth. 
The ground color is greenish olive, the upper surface of the head being nearly black. The 

dorsal region exhibits a series of black blotches or spots, the intervening spaces, as well as the 
inferior region of the flanks, being dotted with black. The belly is whitish and unicolor, 
whilst the inferior surface of the head, being white also, is maculated with black. The dorsal 
fins are greyish black, occasionally spotted ; the caudal, anal, and pectorals are olive, and 
barred with black, whilst the ventrals are dull yellow, or white, and unicolor. 

This species has been observed on the coast of California. 

List of specimens. 
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3 . OLIGOCOTTUS GLOBICEPS, Grd. 

SPEc. CuAn.-Head rounded anteriorly. Mouth moderately cleft; posterior exlremity of maxillary extending to a. vertical 
line drawn posteriorly to t he pupil. Rudimentary spines upon t he preopercle. T wo acute nasa.] spines. Dorsal fins separated. 

Origin of anal situated somewhat posteriorly to the a.nterior margin of the second dorsal fin. R eddish brown ; upper regions 
maculated with black; beneath unicolor, and lighter than above. 

The general physiognomy of this species reminds us forcibly of certain species of blennie~ 
and gobies, owing to its peculiarly rounded head, a feature not common in the cottoid group. 

The head is as deep as broad ; its upper surface is convex and smooth, the snout very 
abruptly truncated, rounded, hence broad and very short. The upper jaw is slightly pro
tracted beyond the lower. The mouth is moderate, though proportionally broad; its short 
gape is in harmony with the abbreviated snout; the posterior extremities of the maxillary 
extend to a vertical line passing behind the pupil. The eye is circular, of moderate develop
ment, situated towards the upper surface of the head, above which the orbit is slightly raised. 
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Its diameter is contained three times and a half in· the length of the side of the head, less than 
once in advance of the anterior rim of the orbit. The head itself forms about the fifth of the 
total length. A. blunt and inconspicuous spine may be observed upon the convexity of the 

· preopercle, with its apex directed obliquely upwardf!. The upper and posterior angle of the 
opercle terminates into a :fiat process. The nasal spines are exiguous and acerated. These are 
the only spines observed about the cephalic region. The branchial fissures are continuous under 
the throat, and the branchiostegal rays six in number, as in the preceding species. 

The body is very much compressed, · sub~ fusiform in its onUine, swollen upon the thoracic 
region, and tapering posteriorly. 

The anterior dorsal,. which is lower than the second, is separated from the latter by a narrow 
space. The tips of the posterior rays of the second dorsal approximate very closely the base of . 
the caudal. The base of th.e first dorsal is contained once and a half in that of the second. 
The caudal fin enters five times and a half in the total length; its posterior ·margin is sub
convex or rounded. The origin of the anal fin is situated a little posteriorly to the anterior 
margin of the second dersal, and does not extend as far back as the latter ; ·its depth is about 
equal to the height of the second dorsal, ~ts opposite. The ventrals are slender, overlap the 
vent, and reach the anterior margin of the anal ; their origin is situated backwards of the base 
of the pectorals. The base. of the pectorals is oblique; its lower end corresponds to a vertical 
line drawn s9mewhat i~ advance of the ant.erior margin of the first dorsal fin. Their extremi
ties extend beyond the tips of th~ ventrals, and beyond the anterior margin of the anal also. 

Br. VI:· VI; D IX, 16; A. 12; C 5, 1, 5, 4, 1, 6; VI, 3; P 14. 
The skin is perfectly smooth, the lateral line very conspicuous ; from the upper edge of the 

opercular apparatus, it slopes down the thoracic region towards the middle of the :flanks, hence 
straightway towards the· base of the caudal. 

The ground color is reddish brown, the head and back maculated and spotted with black, the 
lower half of the :flanks and belly unicolor. The fins are olivaceous, spotted and dotted with 
black. 

This species occurs on the coast of California. 

List of specimens . 
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. LEPTOCOTTUS, Girard . . 
GEN. CaAR.-Head perfectly smooth ; spines upon the preopercle only. Mouth deeply cleft, upper jaw longer tlu.n the lower 

one. T eeth upon the premaxillaries, dentaries, front of vomer, and palatines. Gill openings separated beneath by.an iat~mus ; 
branchiostegal raysJsix in number. Dorsal fins separated. Caudal sub-truncated posteriorly. Insertion of ventralstmmedtately 

under the base of pectorals. Skin smooth. Lateral line continuous for the whole length of the body. 

BYN.-Leptocoltus, GRI>. Proc. Acad. Nal Sc. Philad. VII, 185.4, 130. 
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The affinities of t.his genus with Cottopsis have already been alluded to above. From the 
marine genera it a;ffers by well marked. characters , one of which is the preopercular spiny 
process and its rather small anterior dorsal fin. The upper aspect of the head is smooth, as in 
L eiocottus, and partly also as in Sco1paenichthys1 but it has none of the cutaneous flaps which 
the latter is provided with. 

LEPTOCOTTUS ARMATUS, G rd . 

P LATE XV, F IG. 2. 

SPEC. CnAR.-1-Iead much depressed ; upper jaw longP.r than the lower ; posterior extremity of maxillary l'xtending some
what beyond the vertical of the posterior rim of the orbil A preopenular process provided witl1 three spines directed upwards. 

Blackish brown above; whitish beneath ; dorsals, caudal, and pectorals yellowish , barred with black ; anterior dorsal with a 

black s~ot posteriorly. Ventrals and anal whitish. 

Svn.-J,eptocottus armatus, GRD. Proc. Acad. N at. Sc. Philad. VII, 1854,131 & 145 ; &, VIII, 1856, 133 . 
.llcanthocottus ine1·mis, AYRES, MSS. 

The general physiognomy of this species is quite peculiar by its he~cl and anterior portion of 
the body being broader than deep; at the origin of the first dorsal the depth is equal to the width, 
the latter diminishing m:lre rapidly backwards than the former, so as to measure considerably 
less. The head forms a little less than the third of the whole length; its upper surface is very 
much depressed, and grooved upon its middle. The snout is broad and flattened, the upper jaw 
protruding over the lower one. The mouth is broad and rather large ; the posterior extremity 
of the maxillary extending somewhat beyond a vertical line drawn across the posterior rim 
of the orbit. The anterior and tubular nostril is nearly midway between the margin of the 
upper jaw and the anterior rim of the orbit. The eyes are of medium size, and partly situated 
on the upper surface of the head; their shape is sub-elliptical, and their l ongitudinal diameter 
comprised about six times and a half in the length of the sides of the head. A stout and 
horizontal process may be observed upon t he convexity of the preopercle, and t erminated by 
three acute and hook-like spines curved upwards. Anot her process, small and obtuse, exists 
beneath upon the inferior limb of the same opercular bone. The head otherwise is ·smooth ; the 
bones of the scull sl ightly perceptible, the middle sub-orbital inconspicuous, and the opercle 
margined by a loose mem-.>rane. The isthmus is broad; its width is contained nearly four times 
in the distance extending bet ween its angle and the extremity of the lower jaw. The branchi
ostegals are well developed, and six on either side. 

The first dorsal fin is lower than the second, and much longer than high; its upper margin 
forms a convex curve ; it is composed of seven or eight slender spines, the third and fourth of 
which being the highest . The origin of that fin meets a vertical line drawn immediately behind 
the superior portion of tht. insertion of the pectorals. The second dorsal is nearly contiguous to 
the first at its base; it is composed of seventeen or eighteen slender and undivided rays, 
gradually diminishing in height posteriorly from the fifth, which is the highest. The caudal 
is slender and sub-truncated, constituting a little less than the seventh of the entire length, and 
composed of nine bifurcated rays, two simple ones, and a few rudiments above and below. The 
origin of the anal takes place nearly opposite the fifth ray of the second dorsal, extending 
posteriorly a.s far as the latter; its terminal rays, mayhap, projecting a little further backwards. 
Its shape is the oounterpart of the second dorsal , but not quite so deep as the latter is high ; it 
is composed of sixteen or seventeen slender and undivided rays, the membrane intervening 
which being slightly emarginated. The vent is situated at a short disstance from the anterior 
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margin of that fin, and provided posteriorly with a small flap . The ventrals are small and 
slender, comp~?sed of four soft and one ·spinous rays. Their origin is but very little behind the 
inferior portion of the insertion of the pectorals. The distance between their posterior extremity 

· and the vent is .equal to the length of the .same fins. The 'pectorals are broad and well 
developed ; their extremities extend as far backwards as the third or fourth ray of the second 
dorsal, and consequently near the origin of the anal and stretching beyond the vent. They are 
composed of nineteen or twenty undivided rays, the inferior ones shorter and stouter than the 
upper, and their intervening membrane emarginaied. 

B VI: VI; D VIII, 18; A 17; C 6, 1; 5) 4, I, 7; VI, 4; P 20. 
The skin is perfectly smooth; the lateral line conspicuous, nearer the dorsal than the ventral 

outline along the anterior half of the flank, but running along its middle posteriorly, and 
thus reach the base of the caudal fin. 

The ground color is of a coffee brown above) maculated ·or clouded with deep black. The 
inferior surface of the head) the extremity of the maxillaries, the inferior part of the opercular 
appamtus, the entire branchiostegal apparatus, the belly, ventral fins, the anal, and inferior 
part of the tail, are of a uniform whitish or yello'w' with a metallic reflect) which extends even 
to the sides. The caudal a:t;J.d .pectoral ·fins are yellowish, transversely. barred with large bands 
of black. The dorsals are likewise 'yellow, . longitudino-obliquely barred with black. A jet 
black spot, moreover, is to be observed upon the upper and posterio~ margin of the anterior 
dorsal fin . · 

This species seems to be quite common along the Pacific coast, from Puget's Sound, Oregon, 
to San Diego, California. The largest spec~mims were those from fort Steilacoom and the bay 
of Monterey, and measured from twelve to fourteeninches. 

Reference to the jigure.-P~ate XV, fig. 2, represents Leptocottus armatus, size of life. 
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Sa · c 1 1853 Lieut. Williamson-- --- -- · - •••• do • • -•••••• Dr. Heermann-· n FranciSco, a ---------- - - --

1856 •••••••• do •••••••• •••••••.•••. do • •• : ••• • Dr. Newberry ••• San Francisco, CaL ••••••••• •• •• 
Tomales Ba.y, CaL.---~- --- - --- - 1856 E. Samuels .---- -- --------- • ••• do •••• •• •• E. Samuels - ----

Sands ofM01iterey Beach . ....... 1856 A. S. Taylor .. ,. ......... . ..... do •••. ---- A. S. Taylor·---

* 
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LEIOCOTTUS, Girard. 

GEN. CHAR -Head perfectly smooth; spines upon the preopercle only. Mouth moderately cleft; jaws equal. Teeth upon 

the premaxillaries, dentaries, and front of vomer; none on the palatines. B arbules at the maxillaries. Gill openings con

tinuous under the throat; branchiostegal rays, fi ve. Dorsals nearly contiguous upon their bases. Ventrals inserted backwards 

of the base of the pectorals. Caudal posteriorly subtruncated. Skin perfectly smooth, bearing neitheP prickles nor scales. 

L ateral line well marked, and continuous from head to tail. 

SYN.-LeiocoUw, GaD. Proc. Acad. Nat. Sci. Philad. VIII, 1856. 133. 

This genus is allied to L eptocottus, of which it has the general physiognomy. It is, however, 
distinguished from it by a smaller mouth and equal jaws; by the absence of teeth upon the 
palatine bones, the continuity of the gill openings, and the presence of five branchiostegals, 
instead of six. It differs from Scorpaenichthys by a smooth head and the absence of teeth on 

the palatine bones. 

LEIOCOTTUS HIRUNDO, G rd. 

PLATE XVI , FIGS. 2 & 3. 

SPEo. CHAR.- Snout declivoua and rather pointed; postorior extremity of maxillary provided with two or three barbules, and 

reaching a vertical line drawn a little beyond the anterior rim of the orbit. Superior regions blackish brown ; whitish under 

the abdomen, and yellow under the tail. 

SYN. - Leiocotlw hintndo, GaD. Proc. Acad. Nat. Sci. Philad. VIII, 1856, 133. 

The general aspect of this species is elongated ; sub-fusiform when viewed in profile. The 
body is compressed, deeper than broad upon its whole length. The head enters about three 
timeH in the length of the body and caudal fin ; its upper surface is depressed, nearly flat; the 
fronto-nasal region very declivous, and the snout prominent. The mouth is but moderately cleft; 
the posterior extremity of the maxillary upon which t wo or three thread-like barbels may be 
observed, reaches posteriorly a line which would be drawn a little inwardly of the anterior rim 
of the orbi t . Teeth exist upon the premaxillaries, dentaries, and front of the vomer, whilst 
the palatine bones are smooth and toothless. The jaws are equal, and surrounded by conspicuous 
lips. The nostrils are situated towards the upper surface of the snout, much nearer to the orbit 
than the extremity of the snout, and preceded by a small, inconspicuous spine. The eyes are 
large and sub-circular, approximating the upper surface of the scull. rrheir longitudinal diameter 
enters about four times in the length of the side of the head. A bifurcateu spine may be 
observeu upon the convexity of the preopercle, with the points turned upwards . Two smaller 
and obtuse spines exist along the inferior margin of the same bone. 

A vertical line drawn from the origin of the first dorsal fin would strike the middle of the 
base of the pectorals, and therefore a portion of the opercle also. It is composed of nine spiny · 
rays, the anterior one being the highest of all the dorsal rays . The second is next in s~ze, and 
somewhat shorter than the highest rays of the second dorsal. The remaining rays are all much 
shorter than the second dorsal , and that portion of t he fin which they constitute _is convex upon 
its upper margin. The membrane of the posterior ray of the first dorsal does not quite extend 
to the anterior ray of the second dorsal. The second dorsal is composed of se~enteen undivided 
rays, diminishing slightly in height posteriorly. The caudal is subtruncated, composed of nine 
bifurcated rays, and two undivided, together with a few rudimentary ones above and below. 
That fin forms about the fifth of the total length. The origin of the anal is situated opposite 
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the fourth ray of the secon~ dorsal; i~ is. co~posed of sixteen undivided rays less deep, and the 
membrane by which they are united, emarginated·between all of them. The posterior extremi
ties of the rays are even with those of the . second dorsal. The vent is a little nearer to the 
insertion of the ventrals than the anterior margin of the anal 'fin. Upon its posterior margin is a 
fleshy tongue-shaped appendage. The origin of the ventrals is somewhat backwards of the base 
of the pectorals. They ~re slender, c.omposed of one spine and three soft rays, overlapping 
eonsiderably the anus, but not reaching the anl).l. The pectorals are quite large; their posterior 
extremity reaches a vertical 'line drawn in front of the fourth ray of the ana~ fin. It is com
posed of eighteen undivided rays, the nine inferior ones being shorter and stouter; the mem
brane between all. is indentated or emarginated. 

Br. V: V; D IX, 17; A 17; C 4, 1, 4, 5, 1, 3; VI, 3; P 18. 
The body is perfectly smooth and scaleless. The lateral line, formed of a series of small tubes, 

is very conspicuous, uninterrupted from head to the tail. It starts from the upper part of the 
opercle, hence' descends along the abdomen, forming an open curve convex downwards, then 
follows a straight course along the middle of the tail. · 

The ground color of the upper part of ~he head and body is dark brown, blotched with black. 
The inferior region of the head is greyish; the abdomen dull whitish, with greyish spots or 
dots, and the tail yellowish. The :Ins are of a greenish olive hue, spotted or maculated with 
black. 

R eferences to the figures.-Plate XVI, figure 2, represents, in profile, Leiocottus hirundo, size 
of life. Figure 3 is a view of the under surface of the head. 

List of specimen$. 
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313 1 Island of San Miguel , Cal ____ _ ---- - Lieut. Trowbridge - -- ----- - -- - - Alcoholic- -- - - Lt. Trowbridge • • 

SCORP AENlCHTHYS, G i r a·r d. 

G&"V. CHAa . ....-Upper surface of head bony, corrugated. A membranous flap above the orbit, another upon the snout. 
A few small spines upon the preopercle. Mouth deeply cleft ; jaws equal. Teeth on the premaxillaries, dentaries, front 

of vomer, and palatines . . Gill opening continuous under the head; branchiostegal rays six: in n~mber. Dorsal fins contig
uous upon their bases. Caudal truncated. Ventrals inserted back of the base of pectorals. Skin smooth, without either 

scales or plates. Lateral line distinct and continuous for the whole length of the body. 

SYN.-Scorpaenichthys, GRD. Proc. Acad. Nat. Sc. Philad. vn, 1854, 131. 

This genus is very closely allied. to Hemitripter~~s, having, like the latter, te~th upon the vomer 
and palatines, as well as upon •tJ:J,e jaws.· The membranous flaps which are observed on the 
head constitute another feature ·reminding us of Hemitripterus. It differs, however, from it by ' . . 
the insertion more backwards of the ventral fins, the structure of the anterior dorsal, which IS 

as high upon its posterior half than anteriorly, although a slight de?ression exists towards its 
middle, indi~ating its affinities with Jiemitripterus. The second dorsal is longer than the first, 
the reverse of what it is in'Hemitripterus, whilst the anal is proportionally shorter . 
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SOORP AENIOHTHYS MARMORATUS, G rd . 

PLATE XVI, FIG. 1. 

SPEC. CnAn.-Membranous flaps upon the upper and posterior pn.rt of the orbit, upov. the snout, and at the posteriot 

extremity of the maxillary bones. The latter extending- to a vertical line passing immediately behind the eye. Two 
spines of moderate development upon the preopercle. Fins all well developed. Ground color either light or dark brown, 
marmorated with black. 

SYN.-Scorpaenichtllys marmoratus, GnD. Proc. Acad. Nat. Sc. Philad. VII, 1854, 131 and 145 ; &, VIII, 1856, 133. 
&milripttru.s marmoralm, AYRES, Proc. Cal. Acad. Nat. Sc. I , 1854, 4. 

Tho head is very large and robustly built, constituting the third of the whole length, the 
caudal fin excluded. It is nearly as deep as broad upon the occipital region ; the cranial 
region is sub-depressed and sloping towards the orbits; hence very declivous to the end of the 
snout, which is obtusely rounded. The region of the scull, as also the suborbital, temporal, 
and opercular regions, exhibit the corrugated surface of the bones. The orbital flap is fringed 
somewhat arborescent, and the largest; the rostral is flat, triangular, and entire, implanted 
vertically upon the snout. Those upon the posterior extremity of the maxillaries are smaller 
still, and fringed. The eye is well developed and sub-ci:cular near the upper surface of the 
head, above which the rim of the orbit is slightly raised. Their longitudinal diameter is con
tained six times in the length of the side of the head. The nostrils are nearer the orbit than 
the margin of the upper jaw; as usual , the posterior opening is situated inwardly in advance of 
the orbit behind the spinous turbinal, whilst the anterior opens on the sides of the snout. The 
mouth is large, which might be inferred from the development of the head, and the fact that the 
posterior extremity of the maxillary extends backwards to a vertical line drawn across the 
posterior rim of the orbit. Two spines, of rather moderate size, may be observed upon the 
convexity of the preopercle, the uppermost being the largest of the two. The gill openings are 
continuous under the throat ; the branchiostegals are six on either side. 

The body is compressed much deeper than broad, even anteriorly, with a profile either sub-fusi
form or somewhat thickish, according to sexes and age. The fins are all well developed. 
T he first dorsal, which is composed of eleven spines of nearly equal depth, has about the same 
height as the second dorsal ; the interradial membrane is emarginated. The origin of the fin is 
near the occiput, even with a vertical line drawn across the insertion of the last ray but one of 
the lower part of the pectoral fins . The base of the same fin is a little less than the fourth of 
the entire length. The second dorsal, which is contiguous to the first, is composed of ninet.een 
bifurcated rays, inserted over a base somewhat longer than the third of the total length. The 
caudal is subtruncated posteriorly, and contained about five times in the entire length; it is 
composed of nine branched and two simple rays and rudimentary ones. The origin of the anal 
is situated opposite the fifth ray of the second dorsal, and is not quite so deep as the latter is 
high; its base is a little less than that of the first dorsal; composed of thirteen, some of which 
bifurcated rays, with the interradial membrane deeply indentated. The extremity of the 
posterior rays projects slightly beyond those of the dorsal. The origin of the ventrals takes 
place posterior altogether to the insertion of the pectorals ; these fins are rather long and 
slender, composed of one spine and five articulated rays; their extremity does not reach as far 
back as the vent, neither as far as the extremity of the pectorals. The latter are very broad, 
inserted upon the oblique margin of the gill opening, and extending to the inferior surface of 
the he au. The rays are sixteen in number; the nine inferior ones thick and simple, with the 
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int~rradial ~embra~e e~a.rginated; whils_t the _up~er ones are more slender and bifurcated upon 
theu extremity, whiCh 1s even with their membrane. 

Br. VI: VI; P X-I, 19; A 13 ,· C 6 1 5 4· 1 5 · VI 5 · p 16 
. ' ' ' . ' ' . ' ' ' . ' 

'!'he .skin is perfectly S!Uooth ; the l~~rter-al ~ine runs uninterr~pted from the upper part of the 
thoraciC arch tG the base of the cP.~dal, followiQg the middle of the flanks from the origin of the 
second dorsal backwards. . 

The ground color of the head, body, and fins is either of a light or a dark chocolate brown over 
which are spread, without any apparent order, black patches and streaks giving the w~ole a 
marmorated appearance. . ' -

Referenc~ to the figure.:-Plate XVI, ~gur~ 1, represents the profile view of Scorpcenichthys 
marmoratus, somewhat r~duc~d in si~e, ~nd_ c~~o:ught in the bay of San Francisco, California. 
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314 3 Adt. San Francisco, California •• 1853 Lieut. Wil~iamson ------ - ---- Alcoholic. Dr. Heermann------
316 2 ---- • ••••• do •• _ ••••• • do •••••• • do ••••••• dO---------- - --------- •••• do~ - -- Dr. Newberry-------
316 1 Adt. Presidio, California_' ___ : __ .d9 • .'Lieut. Trowbridge --- - - -- - - - - •••• do .• •• Lieut. 'frowbridge •••• 

317 1 ---- S. Farallones, California 1856 -~----do ____ __ _____ - ---- -- -- •••• do •••• •••••• do. _______ ___ _ 

318 2 -- -- Monterey, California ___ : _ 1853 •••••• dO------~-- - ------ - --- •••• do ••••. •• •• • do ••• ••••••••• 

319 6 Adt. Humboldt _bay, California 1854 •••• •• do • •• - - ----------- •••••••• do •••• ••••• • do •••••••••••• 

320 1 ---- Astoria, Orego.n ---- - -- - -1854 •• , ••• dO- ---- ---·---- ----··-- •••• do •••• .•• •• • do •••••• •••••• 

321 3 Yg. To.males b~y, California •• , l~?P E. SaJ.n.uels---~ - ---- - ---- .•• ••••• do •••• E. Samuels •••••••• •• 

ASPLQOTl'US, G i r a r d. 

GEN. CHAR.-Bones of the1lead·exposed and corrugated-. Opercular apparatus a_rmed with strong spines. Mouth mode

rately cleft; jaws equal. Teeth 9n th(l premaxillarie.s, del),ta.ries, and ftont of the vomer ; none on the palatines. Gill 
openings separated beneath by an ist~mus; b~anchio~tegal ra!s six in n\lQ:lber. Dorsal fins distinctly separated. Caudal 
posteriorly rounded. · Insertion of ventrals opposite the pase of pectorals. Lateral line formed by a series of bony ecutellae 

extending from head to tail. Skin otherwise smooth. 

SYN.-AspicoUU&, R». · .• Pro~ . .A.cad. Nat. Sc. Philad. vn, 1854, 130 ; &, vnr, 1856, 133. 

Olypeocollus, AYRES, Proc. Cal. A,<:&d· Nat. Sc. I ; 1854, 12. 

To this genus is to 'Qe refer-re~ Oo.ttu~·l!'lfbo,li$., of _Euphrasen, !loR inhabitant of the Baltic and 
Norwegian seas. The latter spexi~~ is .s~ clqsely related to .A ~ bison, described below, that it is 

only upon a c(l.reft~l corqp~riso:q. th.a.t ~h~ t'Yo c~~on be distingu~shed. 
The genus is well c;har~c~~r.~z.e!l by ~Iw great development of the suborbital bones and the 

presence of a h).tera~ se,ries qf bop.y ~~elds a!~ogether Q.ifferent fro~ the scale-like plates of He-

mitripterus and . .ArtediYB~- .. 
9 a. 
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ASPICOTTUS BISON, G r d. 

PLATE XV, FIG. 1. 

SPEC. CnAR. - The posterior extremity of the maxillary extends to a vertical line drawn midway between the posterior 

edge of the pupil and the posterior rim of the orbit. The .scutellne constituting the lateral line are- crowded, vertically 
elongated. Upper regions dark brown, mottled or blotched with black. Beneath dull yellowish, with meandric do1rk 

lines under the head and throat. Vcntrals uniform yellowish whit-e; other fins mottled yellow and black. 

SYN.-.Aspicoltus bison, GRD. Proc. Acad. Nat. Sc. Philad. VII, 1854, 130; &, VIII, 1856, 133. 
ClypeocottUJ rolm.•tus, AYRES, Proc. Cal. Aca.d. Nat. Sc. I, 1854, 11. 

The head, which constitutes about the third of the whole length, t he caudal fin excluded, is 
v~ry large, and much broader than deep. The body in being likewise broader than deep upon 
its anterior third, the consequence is the short and stoutish appearance of this species . The 
upper surface of the head is corrugated, the orbital region is convex and raised above the general 
surface; the cranium is sl ightly depressed between two parieto-occipital ridges. The eyes are 
sub-circular, of moderate development; their longitudinal-diameter enters about five times in 
the length of the sides of the head. The posterior nostril is the smallest, and is situated imme
diately in advance of the orbit and behind the turbinal bone on the upper surface of the snout. 
The anterior nostril opens on the side of the snout exteriorly to the turbinal and nearer the 
orbit than the margin of the jaw; its posterior margin is provided with a fringed membranous 
expansion. The snout is declivous and rounded; the jaws are equal, and the mouth broad 
though not deeply cleft, since the posterior extremity of the maxillary does not extend as far 
back as the posterior rim of the orbit. The middle suborbital is stout and conspicuous, termi
nating into a flattened point at the concavity of the preopercle. The latter is provided with 
four spines, the uppermost being very long, and extending backwards to the posterior edge of 
the opercle, which it sometimes overlaps; the two next ones are small and directed obliquely 
downwards ; the fourth may be seen at the lower extremity of that bone and directed obliquely 
forwards. The opercle has three spines- one, rather stout, along the upper margin of that 
bone, and two small ones towards its inferior margin, and directed obliquely downwards. 
J.!'inally, the posterior extremity of the interopercle exhibits "the last and smallest spine of the 
opercular apparatus. The isthmus is rather large, being equal to about the third of the dis
tance between its angle and the extremity of the lower jaw. The branchiostegals are six in 
number, all well developed. 

The origin of the first dorsal corresponds to a vertical line drawn immediately behind the 
upper portion of the insertion of the pectorals, and, consequently, at a very short distance from 
the occiput. It is composed of eight rather slender spines, the fourth and fifth of which being · 
the highest; the fin itself is lower than the second dorsal, and its upper outline sub-convex. It 
is separated by a narrow space from the second dorsal, which is composed of twelve rays inserted 
upon a be.se one-third longer than that of the first. The caudal, which constitutes about the 
sixth of the entire length, is posteriorly sub-truncated, composed of nine bifurcated and two un
divided rays, with several rudimentary ones above and below. The origin of t he anal is situ
ated opposite the fourth ray of the second dorsal, and does not extend as far back as the latter, 
although the tips of the last rays may be even, owing to the greater length of the posterior rays 
of the anal. The fin itself is not quite so deep as the second dorsal; the membrane between 
the rays is deeply emarginated. The insertion of the ventrals is nearly opposite the middle of 
the base of the pectorals; they are elongated, but do not reach the vent, which is situated a 
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little in advance of the anal fin. These fins are proportionally more ·developed than in its con
gener of the seas of northern Europe, A.. bubalis. The insertion of the pectorals is very long, 
extending almost to the inferior surface, along the branchial aperture, towards the isthmus. 
These fins are composed of sixteen or seventeen rays, very thick and short inferiorly, with the 
interradial membrane emarginated. The tips of the longest rays extend posteriorly to a vertical 
line drawn across the insertion of the second ray of the second dorsal. 

Br. VI: VI; D VIII, 12; 0 4, 1, 4, 5, 1, 5; VI, 3; P 1'1. 
The course of the lateral line is occupied by a series of oblong and vertically elongated bony 

plates, from thirty to thirty-three in number, diminishing gradually in size posteriorly. Ante
riorly, the series is contiguous to the humerus, and for the distance occupied by the anterior 
dorsal it lies upon the dorsal region ; further behind it falls a little towards the flanks, but re
mains throughout nearer the dorsal outline. The skin otherwise is perfectly smooth. 

'J.lhe ground color of the upper regions is dark olive, or brown, dotted, blotched or mottled 
with jet black. The inferior regions are dull yellow or olive, with crowded meandric, dark 
streaks under the head, throat, lower part of the flanks, and tail. The ventrals, and generally the 
anal, are unicolor, like the inferior abdominal region. The anal, however, is sometimes black
ish upon its periphery. The ground color of the other fins is yellow or olive, upon which are 
spread black spots and blotches similar to those distributed over the body. 

Reference to the figure.-Plate XV, fig. 1, represents, somewhat reduced, .A.spicottus bison, 
from the bay of San Francisco, Californi·a. 

u~t of specimens. 
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Alcoholic •• •••••• • : 322 1 Fort Steilacoom, Puget's Sound. -I Gov. Stevens • .•••••••••• Dr. Suckley ••••• . •••• 

323 1 Fort Point, CaL •••.••••••••••• , Lieut. Trowbridge •••• • •• . • •• do ••••• ••• •••• Lieut. Trowbridge •• . • 

324 1 San Francisco, CaL .••• •• ••• • • ·1 Lieut. Williamson.-- •• -- •••• do ••••••••••• • 1 Dr. Heermann • ••••••• 

325 1 Tomales bay, Cal. ...... . ..... . E. Samuels ... .. ........ •••• do • •••••••••• .! E. Samuels ••••••••••• 
I 

HEMILEPIDOTUS, C u v. 

GE.'!. CnAa.-Head rough and prickly, with membranous flaps on various parts; opercular apparatus spinous. Mouth mode

rately cleft; jaws equal. Teeth upon the premaxillaries, dentaries, front of vomer, and palatines. Gill openings separated 

beneath by an isthmus; branchiostegals, six on either side. Dorsal fins contiguous. Caudal rounded or sub-truncated pos

teriorly. Insertion of ventrals opposite the base of pectorals. Longitudinal bands of scales alternating with smooth or 

naked areas ; scales themselves finely denticulated. 

SYN. - HemilepidotU8, Cuv. R~gn. Anim. 2d ed. II, 1829.-Cuv. & VAL. Hist. nat. Poiss. IV, 1829, 275.-Sronm, Synops. 

1846, 59.- GRD. in Proc. Acad. Nat. Sc. I , Philad. VIII, 1856, 134. 

Calycilepidotus (in part), AYnES, Pl'Oc. Cal. Acad. Nat. Sc. I, 1855, 76. 

The genus H emilepidotus was established by Cuvier upon the very characters which. we have 
just endeavored to diagnosticate, and as such it has been adopted by the subsequent wnters. 
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HEMILEPIDOTUS SPINOSUS, Ayres. 

SI'J:C. CnAR.-Upper surface and sides of head provided with membranous flaps. Eye quite large. Posterior free extremity 

of maxillary extending to a vertical line drawn across the posterior rim of the pupil. Dorsal band of scales c<: mposed of six 

rows or series; lateral band, of seven, five below and two above the lateral line. Ground color dark reddish brown, with 

darker transverse bands and blotches. 

SYN.-Hemilepidotus spinosus, AYRES, MSS.-GRD. Proc. Acad. Nat. Sc. Philad. VIII, 1856, 134. 

Oalycilepidotus spinosus, AYRES, Proc. Cal. Acad. Nat. Sc. I, 1855, 76. 

The head in this species constitutes the third of the whole length, not including the caudal , 
It is depressed, broader than deep, grooved between the orbits, slightly depressed upon the 
skull, and covered with small spinous processes and membranous flaps. A fringed pair of the 
latter (one on each side) may be observed upon the occipitals, the upper and posterior rim of the 
orbit, the upper angle of the opercle, and upon the cheeks. A similar, but not fringed, flap is 
seen at the posterior free extremity of the maxillary. A narrow and rather elongated pair exist 
upon the chin near the symphysis of the dentaries. The eyes are large, sub circular, and slightly 
turned upwards ; their longitudinal diameter enters about three times and a half in the length 
of the sides of the head, and not quite once in advance of their anterior rim. The interocular 
space is narrow. The anterior nostril is tubular and nearer to the eye than the extremity of 
the upper jaw. The turbinals are conspicuously spinous; the snout blunt and rounded. The 
posterior extremity of the maxillaries extend backwards to a vertical line drawn posteriorly to 
the pupil. The limb of the preopercle is provided with four spines; the two uppermost being 
the largest and more close together than the remaining two, which occupy the inferior branch of 
that bone. The preopercle exhibits two spines-an elongated one, buried in its upper margin, 
and another rather short, at the inferior angle of the same bone. The branchial apertures are 
separated under the throat by an isthmus, the width of which is contained about five times in 
the distance, comprised between its edge and the extremity of the lower jaw. The branchioste
gals are six on either side, the inferior one being rather small and slender. 

The body, anteriorly, is almost as wide as deep; it becomes; however, soon compressed pos
teriorly, so as to be deeper than broad. The profile is sub-fusiform in specimens of medium size. 

The origin of the anterior dorsal fin is situated in advance of a vertical line intersecting the 
base of the pectorals. It is composed of eleven spinous rays distributed over a space some
what less than the half of the base of the second dorsal. The three first rays are nearly equal 
and shorter than the fourth and all the succeeding ones, except the two last; it results from 
this structure that the outline of the fin is depressed between the third and fourth rays. The 
second dorsal is contiguous to the first at their bases ; it is composed of twenty articulated but 
undivided rays, constituting a fin higher than the a:gterior, and extending to very nearly the 
base of the caudal, for, the tips of the terminal rays overlap slightly the insertion of the caudal 
rays. The caudal itself is rather small, rounded, or sub-convex upon its posterior margin, and 
contained six times and a half in the total length ; it is COf?posed of nine bifurcated and two 
undivided rays and rudiments of rays. The origin of the anal is situated opposite the fifth 
ray of the second dorsal; it is not quite so deep as the latter is high, and does not extend quite 
so far posteriorly. The sixteen rays of wi1ich it is composed are all undivided, the interradial 
membrane being deeply emarginated. The insertion of t he ventrals takes place immediately . 
opposite the upper portion of the base of the pectorals; they are elongated and slender, com
posed of four soft and one spinous rays, the extremities of which do not reach the vent. The 
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pectorals are broad, composed of fifteen rays; the extremity of the middle and longest reaching 
a vertical line which would intersect the anus and the fourth ray of the second dorsal. The 
interradial membrane is emarginated between all, but more deeply below than above. 

Br. VI: VI; D XI, 20; A 16 ; 0 4, 1, 5, 4, 1, 3; VI, 4; p 15. 
The dorsal band of. scales is composed anteriorly of six, tapering posteriorly into two longi

tudinal rows or series. The band of either side meets its fellow in advance of the dorsal fin. 
The scales themselves are concave or funnel-shaped, with their free margin finely denticulated 
or serrated; they are directed obliquely upwards, largest upon the inferior row, and diminishing 
gradually to the upper row; the sixth is quite irregular, existing only upon a short distance. 
'fhe scales of the lateral band have the same general structure as those just referred to, though 
generally larger ; we observe one row above and two below the lateral line, upon the distance 
covered by the pectorals ; upon the middle of the flanks successively five, four, three, and two, 
as we proceed towards the peduncle o.f the tail, below the lateral line and one above it, to half
way along the tail. . The series constituting the lateral line itself is the largest of the whole 
set, and continuous from the head to the base of the caudal. Elsewhere the skin is perfectly 
smooth. 

The ground color is dark reddish brown, with darker or blackish blotches, assuming sometimes 
the shape of transverse bands upon the upper region of the body, the head, and the fins . The 
inferior surface is unicolor, but the anal is barred or blotched like the other finR, and the ventrals 
are greyish. 
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ARTEDIUS, Girard. 

GEN. CuAu.-Head rough, with supraorbital membranous flaps. Spines upon the preopercle only. Mouth moderately 

cleft; lower jaw slightly overlapped by the upper. Teeth upon the premaxillaries, dentaries, front of the vomer, and 

palatines. Gill openings continuous under the throat ; branchiostPgals five on either side. Dorsal fins separated. Caudal 

sub-truncated posteriorly. Insertion of ventrals opposite the base of the pectorals. A dorsal band of pectinated scale~. 

SYN.- Artedius, GBn. Proc. Acad. Nat. So. Philad. VIII, 1856, 13i. 

Calycilepidotus (in part), AYRES, Proc. Cal. Acad. 'Nat. Sc. I, 1855, 76. 

The genus which we here inscribe to the memory of an ichthyologist whose works prepared 
the road towards a clear and concise zoological nomenclature, is intermediate between Aspicottus 
and B cmilepidotus. It differs from the former by the presence of teeth on the palatine bones, 
the absence of spines upon the opercle, and the existence along its dorsal region of a band of 
small denticulated scales disposed upon several series. The fact that there are five branehi
ostegals instead of six m~y also be taken into consideration. From Hemilepidotus it is distin-
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guished by the absence also of spines upon the opercle and membranous flaps upon the head; 
by the lower jaw being overlapped by the upper; by the existence of an isthmus separating the 
gill openings; by the presence of five branchiostegals instead of six; by the separation of the 
dorsal fins; and, finally, by the fact that there is but one longitudinal band of denticulated 
scales along the dorsal region. 

Its affinities with S corprenichthys are much closer than apparent. The membranous flaps 
above the orbits, the continuity of the gill openings under the throat, the presence of snines 
upon the preopercle ·only, are sufficient proofs of it. Indeed, it can be distinguished from 
S corprenichthys simply by the presence of its dorsal band of scales, its five branchiostegals 
instead of six, its anterior dorsal lower than the second, the insertion of the ventrals under the 
pectorals, and which are composed of three soft rays, instead of five. 

The external aspect of Artedius will remind the fresh water bullheads to the most superficial 
observers. The head is large, depressed, and broader than deep, as also the anterior portion of 
the body, whilst posteriorly it is compressed, and very much tapering towards the caudal fin. 

1. ARTEDIUS LATERALIS, G rd. 

PLATE XXII a, Fms. 5 & 6. 

SPEC. CnAR.-Surface of head smooth. Preopercle armed with a flat bicuspid spine. Band of dorsal scales narrow, origin 
ating at the thoracic arch and extending to near the terminus of the base of second dorsal. Anterior margin of first dorsal 
situated in advance of the thoracic arch. Deep chestnut brown above, maculated with yellowish.; beneath yellowish. 

SrN.-Sccrpaenichthys klteralu, GRD. Proc. Acad. Nat. Sc. Philad. VII, 1854, 145. 

Hemilepidotusnebulo.rus, AYRES, MSS. 
Calycilepidotus klteralu, AYRES, Proc. Cal. Acad. Nat. Sc. I , 1855, 77. 
Artedius lateralu, GRD. Proc. Acad. Nat. Sc. Philad. VIII, 1856, 134. 

The head of the specimen before us enters about three times in the length, excluding the 
caudal fin. The occipital region is flattened ; the interocular space, which is q!}ite narrow, is 
convex, and the rostral distance declivous. The mouth is broad ; the posterior extremity of the 
maxillary extends to a vertical line drawn posterior to the pupil. 'rhe eye is well developed, 
sub-circular in shape, and situated towards the summit of the head; its horizontal diameter is 
contained a little over four times in the length of the side of the head; about once in advance of 
the anterior margin of the orbit. The anterior nostril is a little nearer the orbit than the 
extremity of the snout, whilst the posterior is situated posteriorly and inwardly of t he latter, in 
a little depression behind a small and acerated spine, terminating the turbinal bones. A 
short and flat bicuspid process may be observed upon the convexity of the preopercle, the 
spines being slightly bent upwards. The rest of the opercular apparatus is perfectly smooth. 

The first dorsal is much longer than high, and its anterior margin is situated anterior to the 
upper part of the insertion of the pectorals, being almost even with a line passing through t he 
suprascapular bone; in advance, therefore, of the posterior and membranous flap of the opercle. 
It is composed of nine slender rays. The second dorsal, which is higher than the first, extends 
from a little distance of the latter to near the insertion of the caudal, the extremities of the posterior 
rays at least reaching almost to the base of that fin. Its rays, seventeen in number, are articu
lated but undivided. The caudal fin, posteriorly sub-convex, composed of nine bifurcated and 
two simple rays, with several rudiments. The fin itself is contained about five times and a half in 
the total length. The origin of the anal is situated opposite the fourth ray of the second dorsal , 
and does not extend quite as far posteriorly ; it is composed of eleven slender and undivided rays 
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somewhat shorter than in the opposite fin. The insertion of the ventrals takes place in advance of 
a line intersecting the middle of the base of the pectorals. These fins are rather slender, their 
tips not reaching the vent. They are composed of a spine and three articulated but undivided 
rays. The base of the pectorals is quite oblique, sub-crescentic, and following the outline of the 
gill apertures, so that its inferior portion reaches the inferior surface of the head. The fins 
themselves are broad, the inferior rays much stouter than the rest, and the middle ones con
siderably longer than the upper and lower ; their extremities extending somewhat beyond a 
line intersecting the anterior margin of the anal. The rays, fifteen in number, are all undivided, 
though articulated. 

Br.V: V; DIX,l7;All;C3,1,5,4,1,2;VI,3; Pl5. 
The upper surface and sides of the head are perfectly smooth ; a small membranous flap is to 

be seen above the superior and posterior rim of the orbit. The body is smooth, also, save a 
narrow band of ciliated scales extending along the dorsal region from the upper portion of the 
thoracic arch to near the terminus of the second dorsal fin, where it approximates that fin, hence 
diverges from it anteriorly. The area thus covered by the scales is broader anteriorly than 
posteriorly; the scales are disposed upon transverse oblique series of eight scales each ante
riorly, and reduced to less than half that number posteriorly. The lateral line is conspicuous, 
undergoing a slight inflection downwards upon the middle of the flanks. 

The ground color of the upper region is deep chestnut brown, maculated with yellowish. The 
lower part of the sides below the lateral line is ocellated with yellowish roundish spots of various 
sizes. The inferior region is unicolor, as well as the anal and ventrals. The other fins are 
spotted or barred with blackish. The chin is maculated with greyish. 

References to the figures.-Plate XXIIa, fig. 5, represents .Artedius lateralis, from San 
Francisco, California, and size of life. Fig. 6, a dorsal scale-like shield, magnified. 
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2. ARTEDIUS NOTOSPILOTUS, G rd. 

PLATE XXII b, Fms. 5 & 6. 

SPEC. CHAtt.-Surface of head sub-tuberculous and scaly. Preopercle armed with a flat tricuspid spine. Anterior margin 

of first dorsal situated in advance of the beginning of the dorsal band of scales, which is broad, and extends from the 
thoracic arch to near the terminus of the base of the second dorsal. Olivaceous, with a series of saddle-like black patches. 

Abdomen dull yellow or white. 

SYN . .:...Arledius notoopilot113, GnD. Proc. Acad. Nat. Sci. Philad. VIII, 1856, 134 ; &, in Bost. Jour. Nat. Hist. VI, 1867; 

Pl. xxiv, figs. 5 and 6. 

ChlycilqJidclu' laterali$, AYRES, Proc. Cal. Acad. Nat. Sci. I, 1855, 77. 

'l'he specimen which we propose to describe, somewhat smaller than the preceding, measures 
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about three inches and a quarter in total length, the head constituting also the third of it, the 
caudal fin excluded. The occipital region is depressed, and the interocular region, which is 
broader than in the preceding species, instead of being convex, is groove-like. The rostral 
distance is gently sloping towards the extremity of the snout, exhibiting two stout and con
spicuous nasal spines, behind which is a depression for a tubular posterior nostril, the anterior 
nostril being, as usual, on the side of the snout nearer the orbit than the extremity of the ros
trum. The posterior extremity of the maxillary extending to a vertical line passing rather 
posterior to the middle of the pupil. The eye is large, sub-circular, placed towards the upper 
surface of the head; its horizontal diameter is contained four times in the length of the sides of 
the head, not quite once in advance of the anterior rim of the orbit. .A short and flattened 
tricuspid process may be observed upon the convexity of the preopercle, two of the spines 
pointing upwards, the third downwards. Upon the inferior branch of the same bone there are 
two minute spines, whilst a third one, directed forwards, is inserted upon the interopercle. 

The general disposit-ion and structure of the fins is the ~arne as in the preceding species ; the 
origin of the anal, however, is opposite the third ray of the stcond dorsal, and not as deep as 
the latter is high, and the insertion of the ventrals situated upon a vertical line intersecting the 
middle of the base of the pectorals. 

Br.V:V; DIX,15; AIO; C3,1,5,4,1,2; VI,3; Pl'T. 
A membranous flap may be seen upon the posterior superior rim of the orbit. The occipital 

region is provided with small spines and tubercles, symmetrically disposed) whilst the entire 
surface is spread over with small scales, similar to those of the dorsal r egion, with the only 
difference that the ciliated edge is less conspicuous. These scales extend over the temporal 
region, opercular apparatus, and between the orbits. The dorsal band has the same disposition 
as in the preceding species, but it is broader, though composed of a smaller number of scales; the 
latter are more apart and their edge more strongly ciliated, or rather spinous. The lateral line 
is ve1·y conspicuous, and its curve depressed upon the middle of the flanks. 

The ground color is olivaceous, darker above than beneath. A series of four black, saddle
like spots, may be observed along the back - the first one across the anterior dorsal, the second 
and third over the second dorsal, and the fourth upnn the peduncle of the tail, bet ween the two 
fins. The lower half of the sides, below the lateral l ine, is ocellated with dull white or yellow. 
The inferior surface is unicolor. The fins are unicolor, of the general hue of the region to which 
they respectively belong. 

References to the figw·es.-Platc XXII b, fig. 5, represents .Artedius notospilotus, from San 
l~rancisco, California) and size of l ife. Fig. 6, a dorsal scale-like shield, magnified. 
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ZANIOLEPIS, Girard. 

GEN. CnAR.-Upper surface of head spineless. Preopercle spinous. Mouth moderate, with its gape horizontal and the 

jaws sub-equal. Card-like teeth upon the prema.xillaries, dent.·nies, front of vomer, and palatines. Gill openings con
tinuous under the throat; branchiostegals six on either side. Dorsal fins contiguous; anterior one longer than the second. 

Caudal posteriorly sub-crescentic. Insertion of ventra.ls situated posteriorly to the base of pectorals. Dermic productions 
comb-like. 

SYN.-Zaniodermia, GRD. in Proc. Aca.d. Nat. Sci. Philad. November, 1857, 202. 

A very peculiar genus, and related to Blepsias and Trachidermis. The prickles of the skin, 
however, assume a compound character in the shape of comb-like scales. It may, furthermore, 
be disting~ished from Blepsias by a much larger anterior dorsal fin ; by the structure of its 
pectorals, the outer inferior margin of which is not scalloped; by the presence of an isthmus 
under the throat, and five branchiostegals instead of six, and by the upper surface of the head, 
which is spineless. 

ZANIOLEPIS LATIPINNIS, Grd. 

PLATE XVII, Fms. 5 & 6. 

SPEC. CHAR.- Three small spines upon the convexity of the preopercle. First dorsal much longer than the second, with 
ils two anterior rays protracted beyond the others. Anal fin longer than the soft dorsal and provided \Vith three spinous rays. 
Upper surface and sides of head prickly and rough like the surface of the body. Color, yellowish brown; fins spotted or barred 
with black. 

SvN.-Zaniolepis latipinnis, GRD. in l'roc. Aca.d. Nat Sc. Philad. Novembar, 1857, 202. 

The greatest depth of the body corre!lponds to the thoracic region ; hence it is tapering con
siderably towards the peduncle of the tail. The thickness is somewhat more than half the 
depth. The total length of the specimen described is nine inches. 

The head constitutes about the fifth of the total length ; its upper surface is very declivous 
towards a sub-conical snout. The jaws are sub-equal, the mouth moderate in size, with its gape 
quite horizontal. The posterior extremity of the maxillary extends to a vertical line intersecting 
the pupil. The eye is large, sub-elliptical, its horizontal diameter entering about three times and 
a half, or a little more, in the length of the side of the head, and exactly once in advance of the 
anterior rim of the orbit. Three small spines may be observed upon the convexity of the pre
opercle, two of which directed upwards, the third downwards. The other bones of the opercular 
apparatus are deprived of either spines or serratu res. The supra-scapular exhibits a minute 
spine. The branchial fissures are continuous under the throat ; there are six branchiostegals 
on either side. 

The fins are conspicuously developed. The origin of the dorsal is situated in advance of the 
insertion of the pectorals near the occipital region. It is highest anteriorly, and diminishes 
gradually from the first to the last spine, with the exception of the second, which is protracted 
beyond the rest of them. The first and second rays are but slightly connected by the inter

radial membrane. The soft dorsal is contiguous to the former ; its anterior ma.rgin raises 
abruptly above t he last spine of the first dorsal , diminishing also gradually backwards. The 
anal fin is much longer than the soft dorsal; its origin is situated somewhat posteriorly to the 
middle of the spinous dorsal, but does not extend quite so far back as the soft dorsal. lt is. 
composed anteriorly of three slender spines, shorter than the rest of the rays, which increase 
gradually in depth to the penul tit:Q.ate, which is shorter than the ante-penultimat&. The last 
ray alone is smaller than the ·anterior spines. The caudal, which is suh-GJ:~scen,t\c u.pon itll 

10 a 
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posterior margin , constitutes about the seventh of the total length. The origin of the ventrals 
takes place on a line immediately behind the base of the pectorals. Their extremities extend 
beyond the origin of the anal fin, consequently overlapping the vent. The second articulated 
ray is longer than the rest. The extremity of the pectorals corresponds to a line intersecting 
the origin of the anal fin. 

Br. VI : VI; D XXI, 13; A III, 17; C 3, 1, 6, 5, 1, 2; VI, 5; P 14. 
The scall'JS are very small, firmly imbedded in a tough skin. Their structure is very simple: 

neither concentric lines nor radiating furrows ; a uniform granular appearance of the entire scale 
is exhibited under the microscope. The comb·like posterior margin is provided with a variable 
number (from four to eleven) of processes, too large to be called cilire ; these are the only parts 
protruding from the skin, giving the body a shagreened appearance, and quite rough to the 
touch. The lateral line is concurrent with the dorsal outline, but is not composed of any 
particular scales. The upper surface and sides of the head are covered with minute scales similar 
in structure to those of the body. The snout alone is smooth. There are no scales on the base 
of the fins. 

The head and body are of a soiled yellowish-brown hue, darker above than beneath. The 
base of the dorsal fins is maculated with black ; the caudal and pectorals, barred with the same ; 
and the anal and vent rals are uniformly black upon their external half, the edge of the fins 
alone being whitish. 

References to the figures. - Plate XVII, fig. 5, represents Zaniolepis latipinnis, reduced from 
a specimen nine inches long. Fig. 6 is a scale from the middle of the flanks, considerably 
magnified. 
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NAUTICHTHYS, Girar d. 

GEN. CHAR.-Upper surface of head and opercular apparatus spinous. Mouth moderate, with its gape nearly horizontal; 

the jaws being sub-equal. Velvet-like teeth upon the premaxillaries, dentaries, front of vomer, and palatines. Gill aper

tures separated under the throat by an isthmus; branchiostegal rays, five on either side. Dorsal fins contiguous upon their 

base; first one shorter than the second. Caudal fin posteriorly rounded. Ventrals slender and elongated, inserted under the 

base of t he pectorals, which arc large and broad, with the infeiror rays projecting beyond the interradial membrane. Skin 

studded with minute prickles. 

This genus, like the preceding, is related to Blepsias and Trachidermis, by its prickly skin. 
}!'rom the former it differs by the absence of membranous or filiform appendages, recalling to 
mind Scorprena; by its anterior dorsal, which is higher than the second; by the depth of the 
anal, which is less deep than the second dorsal is high; by the branchial apertures, which are 
separated by a wide isthmus; and by its ventrals, which are longer and more slender. Its true 
affinities with Trachidermis we are not prepared to trace, since no specimens of the latter are at 
pgr command . 
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N A UTICHTHYS OCULO-F ASCIATUS, G rd. 

SrEC. CHAR.-Postel"ior extremity of the maxillary extending to a vertical line drawn across the antel"ior rim of the pupil. 

First dorsal anteriorly filiform. Extremities of posterior rays of both the dorsal and anal projecting beyond the .insertion 

of the caudal. Anal fin shorter than the second dorsal, and not as deep as the latter is high. Ground color of a uniform 
rusty red. A black band crosses the eye, through the pupil, and extends across the cheeks. 

SYN. - BlepMs oculN-fcuciatm, Gnn. in Proc. Acad .. Nat. Sc. Philad. November, 185'1, 202. 

The body is elongated, rather slender and compressed; its greatest depth upon the thoracic 
region being about the fifth of the total length ; hence it gradually diminishes towards the 
peduncle of the tail, which is about the third of the greatest depth. The specimen before us 
is four inches and a quarter in total length, in which the head enters four times, the caudal fin 
excluded ; the latter being a little shorter than the head. The upper surface of the head has 
quite an uneven appearance, caused, in the first place, by the elevati on of the upper rim of the 
orbit, which not only raises above the surface of the head but is prov1.ded with small conical 
processes. Thus we have aver~ narro~ and deeply grooved interocular region. The occipital 
region, which is depressed, exhibits, right and left, two conical spine-like processes. Again, 
upon the snout, are two more spines, one right and one left, the' projection of the turbinal 
bones. The snout, otherwise, is declivous and sub-conical. The eye is large·and subcircular; 
its diameter entering about three times in the length of the side of the head, and less than 
once in advance of its anterior rim. The mouth is moderately cleft, with its gape nearly hori
zontal, and the posterior extremity of the maxillary bone extending to a vertical line which 
would intersect the anterior rim of the pupil. The teeth are very minute and velvet-like. 
Four small conical processes may be observed upon the convexity of the preopercle; two directed 
upwards and backwards, and the other two downwards and forwards. The preopercle is spine
less, whilst the suprascapular exhibits two conical processes resembling those upon the occiput. 
The gill apertures do not communicate together, but are separated under the throat by a very 
wide isthmus ; the branchiostegal rays are 'five on either side, all tolerably well developed. 

The origin of the anterior dorsal takes place at the occiput, and thus anteriorly to the base of 
the pectorals. The three anterior rays ~re long and filiform, and inclined forwards ; the 
remaining rays diminish rapidly in height, and although both dorsals are contiguous upon 
their base, a very wide gap exists between them. The second dorsal is well developed, extending 
as far as the insertion ·of the caudal, beyond which its posterior rays project. Anteriorly it is 
abottt equal in height to the two-thirds of the depth of the body upon the same region, but 
posteriorly it is much higher than the body is deep. The rays are dichotomised, and so are the 
rays of the caudal. The latter fin, as already stated, is shorter than the head, and rounded 
upon its posterior margin. The origin of the anal is situated a little nearer the extremity 
of the snout than the base of the caudal fin. It is less deep than the second dorsal is high, 
and does not extend so far posteriorly, though the tips of its posterior rays reach the insertion 
of the caudal. All the rays of the anal are soft or articuh.ted, but the posterior ones alone are 
dichotomised. The ventrals are elongated and slender, inserted under the base of the pectorals, 
and projecting beyond the vent; the latter being placed quite in advance of the anterior margin 
of the anal, which is not reached by those fins. Their rays are simple. The pectorals are broad, 
inserted upon an oblique base, and when brought backwards alongside the body, their longest rays 
are made to project beyond the origin of the anal ; the upper rays alone being dichotomised. 

Br. V: V; D IX, 27; A·19; C 2, 1, 5, 4, 1, 2; VI, 3; P 14. 
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Instead of scales, the skin is studded all over with minute prickles, extending somewhat 
along the rays of the fins. 

The ground color is of a uniform rusty red, with a black band through the middle region of 
the orbit, and directed obliquely downwards and backwards across the cheeks. The anterior 
portion of the dorsal being blackish ; the dorsal, caudal, and pectorals. obsoletely barred with 
black ; the anal blackish also ; and, the ventrals preserving the hue of the ground color. 
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Family SCORPAENIDAE, swain s. 

The body is always covered with scales ctenoid in structure, and the dorsal fin unique, the 
spinous portion combining closely with the soft por.tion. The head is large, and more or less 
spinous, a trait most develoyed in cottoids; and, the genus Scorpaena, in addition to spines, 
exhibits membranous or cutaneous flaps or appendages, which give to it a very unprepossessing 
appearance. Similar, though less numerous appendages, we have observed in some heterolPnids 
and cottoids also. Another feature, peculiar to the genus Sebastes, it is true, resuL., . rom the 
fact that small scales extend all over the head to its upper surface, as well as the sides, to the 
very tip of the snout and along the jaws. There are seven branchial rays in all, and the branchial ' 
apertures or gill openings, whichever called, are continuous under the throat. The gills them
selves are three and a half on either side, the fourth having but one branchial comb developed. 
The last branchial split, consequently, does not exist. 

The fishes of this family are all marine. 

The species of Sebastes are marketable fishes, and are sold at San Francisco under the 
names of rock-fish and rock-cod. Some of them reach a considerable size, weighing from one 
to four pounds, and quite esteemed as an article of food, hence one of the great resources on the 
coast of California. 

SCORPAENA, Art. 

GEN. CnAn.-Surface of head spinous, scaleless, covered with a soft and spongy skin, and provided also with cutaneous 

flaps. Mouth large, though moderately cleft; jaws sub-equal; lower one slightly projecting. Teeth upon the premax

iiJaries, dentaries, front of the vomer, and along the palatines. Gill openings continuous under the throat; branchiostegal 

rays seven on either side. One dor~al fin; anterior portion spinous. Caudal fin rounded off posteriorly. Ventrals inserted 
somewhat behind the base of the pectorals. Body covered with pectinated scales. Lateral line concurrent with the 
dorsal ou.tline. 

SYN.-Swpama, ARTEDI, Gen. Pisc. 1738; edit. Walbaum, 1792, 374.-LINN. Syst. Nat. ed. VIal748; &, ed. 

Xai, 1758, 266.- Cuv. & VAL. Hist. nat. Poiss. IV, 1829, 286.-STORER. Synops. 1846, 59. 
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SCORPAENA GUTTATA, Grd . 

PLATE XVII, FIGs. 1-4. 

SPEC. CHAR.-Posterior extremity of maxillary reaching a vertical line intersecting the posterior rim of the orbit. Soft 
portion of dorsal fin nearly as high as the spinous portion. Posterior extremities of dorsal and anal fins terminating evenly. 
Above, reddish brown.; beneath, yellowish brown. Black patches and spots disseminate1 over the upper regions of head and 
body. 

SYN.-Scorpaena guttata, GRD. Proc. Acad. Nat. Sc. Philad. VII, 1854, 145. 

The body is about eleven inches in total length, the head forming the third of it. The head 
has a pretty rough appearance : in the first place, the orbits seem as if upheaved from the upper 
part of the scull, the middle line of which exhibits an excavated groove. Three spines are 
observed along the upper edge of the orbit, behind which three more may be seen on either side 
of the occipital region and nape. Several supra-tympanic spines, though small; two diverging 
ones upon the opercle, and four upon the limb of the preopercle, the uppermost of which being 
much the stoutest and longest. · Next we see four other spines irradiating downwards from the 
sub-orbitals, and finally the nasal bones terminate into a sharp and acute point, directed upwards 
and slightly backwards. Intermingled with these numerous spines there are but two pairs of 
small membranous and arborescent :flaps- we wex:e going to say-adorning the head, but in 
reality contributing to render it still more repulsive to an eye unitiated to scientific pursuits: 
the first pair is· situated above the posterior part of the orbit, whilst the second occupies the 
inner upper edge of the anterior nostril. The eye is large and elliptical, its horizontal 
diameter being comprised nearly five times in the length of the side of the head. The poste
rior extremity of the upper maxillary reaches a vertical line which would intersect the posterior 
rim of the orbit. The soft portion of the dorsal has nearly the same height as the spinous 
portion. The caudal is sub-rounded posteriorly. The tips of the posterior rays of the anal 
are even with those of the soft dorsal. The insertion of the ventrals is under the base of the 
pectorals ; they are elongated. The pectorals ar~ broad and very much developed, their poste
rior extremity extending considerably beyond that of the ventrals. 

Br. VII: VII; D XII, 10; A III, 5; 0 5, 1, 6, 5, 1, 3; y I, 5; P 18. 
The Rcales of the body are of medium size, and very small upon the.occipital region and the 

head. The opercular apparatus is naked; scales being observed upon the posterior :flap of 
the opercle only. 

The ground color is deep reddish brown above, yellowish brown beneath. The anterior por
tion of the back and head is almost black. Cloud-like patches of blackish, here and there, with 
numerous small black spots, more defined on the head than on the body, and much larger on 
the fins. The belly is of a dull white ; the throat yellowish ; the inferior surface of the head 
whitish and brownish. 

References to thefigures.-Plate XVII, fig. 1, represents Scorpaena guttata, somewhat reduced 
in size. Fig. 2 is a scale from the dorsal region. Fig. 3, a scale from the lateral line. Fig. 4, 
a scale from the middle of the abdomen. 
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SEBASTES, C u v. 

GEN. CHAR.-Body rather short and contracted. Head largely developed ; upper surface with or without spines. Mouth 

large; inferior jaw the longest; velvet or card-like teeth upon the premaxillaries, dentaries, the frout of the vomer, and 
the palatines . Surface of the tongue smooth. Spines upon the preopercle and opercle . Gill openings continuous under the 

throat; branchiostegals seven on either side. Dorsal fins united at their base. Caudal posteriorly sub-crescentic or concave . 
Insertion of ventrals posterior to the pectorals. Body covered with well developed pectinated scales, which extend over the 
head, opercular apparatus, cheeks and jaws, and also over a portion of the fins. 

SYN.-Sebastes, Cuv. Regn. anim. (2d e~ . ) II, 1829.-Cuv. & VAL. Hist. nat . Poiss. IV, 1829, 326.-STORER, Synops . 
IB46, 60. 

Three of the species described below, 8. rosaceus,fasciatus, and melanops, present the remark
able peculiarity of small elongated and slender scales, situated in the interstices of the scales of 

· the ordinary t.ype. The same small scales are observed upon the cheeks and opercular appa
ratus, though fewer than elsewhere. 

1. SEB.ASTES ROSACEUS, G rd. 

PLATE XXI. 
SrF:c. CnAn.-Upper surface of head provided with horizontal and acute ridges. Posterior extremity of maxillary extending 

to a vertical line intersecting the pupil. Origin of dorsal fin situated in advance of the base of the pectorals. Uniform 

reddish, lighter beneath than above. 

SYN.-&ba8Us ro=, GRD. Proc. Acad. Nat. Sc. Philad. VII, 1854, 146. 

Seba$tes ruber, AYRES, Proc. Cal. Acad. Nat. Sc. I, 1854, 7 ; and, Proc. Bost. Soc. Nat. Hist. V, 1855, 97. 

The general form of t his species might at first be suggestive of 8. norvegicus, were the c~ntral 
rays of the first dorsal not so much higher than in the latter species, giving to the upper margin 
of the fin alluded to, a decided convexity. 

The fish is ro.ther stout than elongated, though much compressed, the greatest depth of the 
body being equal to the third of the entire length, which is about fourteen inches, and nearly 
equal to the length of the head. 

The upper surface of the head exhibits but two pairs of small and horizontal spines, whilst 
the preopercle is provided with five of them, rather stout and conspicuous. We observe, like
wise, two spines upon the edge of the opercle, the uppermost of which being the largest. Two 
more spines may be seen upon the supra-scapular regioR. The eye is large and sub-circular, the 
orbit being even with the upper surface of the head. Its horizontal diameter is contained four 
times in the length of the side of the head, once in advance of the anterior rim of the orbit, and 
twice posteriorly to t}le entire orbit. The mouth is broad; but the posterior extremity of the 
maxillary does not extend beyond a vertical line drawn through the centre of the pupil. 
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The second dorsal, or rather the soft portion of the dorsal fin, is scarcely higher than the 
first or spinous portion. The posterior margin of the caudal is sub-concave, a feature which the 
:figure fails to represent. The anterior spine of the anal is more developed than in S. melanops, 
though t he shortest of the three which precede the articulated rays of that fin ; the tips of the 
posterior soft rays extend somewhat further back than those of the dorsal, but do not reach the 
base or insertion of the caudal. The insertion of the ventrals is situated immediately posterior 
to the base pectorals; the pectorals, themselves, being elongated, their tips extending beyond 
those of the ventrals, and reaching a vertical line which would fall between the t wo portions of 
the dorsal. 

Br. VII: VII; D XIII, 13 ; A III, 7 ; C 5, 1, 5, 5, 1, 6 ; VI, 5; P 17. 
The scales which cover the body are of medium size, those upon the head, cheeks, opercular 

apparatus, and throat being quite small. The accessory scales 11.re very numerous. The course 
of the lateral line is parallel to the outline of the back. The normal scales are deeper than long ; 
the accessory ones are lanceolated and much longer than deep. 

The color is of a uniform reddish or crimson tint, lighter beneath than above. The upper 
region of the opercle exhibits a large elongated spot of a much deeper hue. 

References to thejigures.-PLATE XXI, fig. 1, represents Sebastes rosaceus, somewhat reduced 
in size. Fig. 2 exhibits a scale from the dorsal region. Fig. 3, a scale from the lateral line. 
Fig. 4, a sca.le from the middle of abdomen. Figs. 5 and 6 being accessory scales. 

Figs. 2-6 are magnified. 
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2. SEBASTES FASCIATUS, Grd. 

PLATE XXII. 

SPEC. CHAR. -Upper su rface of head provided with large spinous ridges. Posterior extremity of maxillary extending 

beyond the pupil. Origin of dorsal fin situated in advance of the base of the pectorals. Ground color greenish yellow or 

sulphur yellow, clouded with dark patches, spotted with whitish; a dorsal fasciole of the ground color extends from the third 

or fourth dorsal spine to the base of the caudal. 

SYN.-SebiUUs faciatm, GRD. Proc. Acad. Nat. Sc. Philad. vn, 1854, 146. 
Seba:Jta nebulosu.s, AYRES, Proc. Cal. .Acad. Nat. Sc. I, 1854, 5 ; &, Proc. Bost. Soc. Nat. Hist. V, 1854, 96. 

The body, anteriorly, is very stout and deep, the head being more rounded, with its upper 
surface, from the occiput to the snout, more inclined than in the preceding species. The total 
length of t he fish here described and figured is about eleven inches, of which the head forms 
more than the third. The greatest depth is equal to the length of the head, The upper surface 
of the latter exhibits spiny ridges, or processes, very acute posteriorly: one prenasal pair, two 
supra-orbital pairs, and an occipital --one, by far .the most elongated. Five triangula.r SJ;l-il;les 
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occupy the limb of the preopercle, and two the upper and posterior edge of the opercle. The 
supra-scapular region exhibits likewise three such spines. The posterior extremity of the max
illary reaches a vertical line drawn behind the pupil. ·The lower jaw is a little longer than the 
upper. The outline of'the spinous portion of the dorsal fin is convex, the highest spines being 
higher than any of the soft rays. The caudal is rounded off upon its posterior margin. The 
tips of the posterior rays of the anal are even with those of the posterior rays of the caudal, 
both fins approximating the base of the caudal. The anterior spiny ray of the anal is situated 
upon the right side of the second ray, and thus not exhibited upon the accompanying plate; it 
is, as usual, the shortest. The ventrals are elongated, inserted immediately behind the base of 
the pectorals, and reaching the vent with the tip of the longest rays. The pectorals are broad 
and well developed, since their posterior extremity extends a little further back than the ventrals. 
The ten inferior rays are stout and undivided, with the interradial membrane deeply indentated. 

Br. VII: VII; D XII, 13; A III, 7 ; C 2, 1, 6, 5, 1, 3; VI, 5; P 18. 
The scales are rather above the middle size, those on the head and opercular apparatus being 

comparatively more developed than in the preceding species. They are quite regular in shape, 
a little longer than deep, posteriorly ciliated, with diverging grooves upon the anterior section 
only. The accessory scales are quite numerous. The lateral line is parallel with the outline 
of the back. The ground color is greenish sulphur yellow ; purplish black patches over the 
head, sides of body, and fins, in the midst of which patches appear crowded whitish spots. An 
area of ground color may be traced from the third and fourth dorsal spines obliquely downwards 
and backwards) towards the base of the caudal , in an oblique direction from the dorsal fin to 
the lateral line ; then along the course of lateral line to the base of caudal fin, The throat is 
deep sulphur yellow; the inferior surface of the head and belly is spread all over with a duller 
tint. 

References to the .figures.- Plate XXII, fig. 1, represents Sebastes faciatus, somewhat reduced 
m size. Fig. 2, a scale from the dorsal region. Fig. 3, a scale from the lateral line. Fig. 4, a 
scale from the abdominal region. Fig. 5, an accessory scale. Figs. 2- 5, are magnified. 
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3. SEBASTES AURICULATUS, Grd. 

SPEC. CHAR.-Upper surface of head provided with small horizontal and acute spines. Posterior ·extremity of maxillary 

extending to a vertical line drawn posteriorly to the orbit. Origin of dorsal fin situated in advance of the base of the 

pectorals. Blackish brown above, lighter beneath. A black spot upon the upper part of the opercle. 

SYN.-Sebastes auriculatus, GnD. Proc. Acad. Nat. Sc. Philad. VII, 1854, l31 and 146. 

This species is allied to S. inermis, o£ the Japanese seas, in the structure of the upper surface 



FISHES-SCORPAENIDAE-SEBA.STES MELANOPS. 81 

of the head, the spines of which, instead of being raised, are reduced to mere horizontal ridges, 
terminating posteriorly into acute points. 

·The largest specimens which we havE? seen measure about eight inches in total length, 
the head forming a little more than the fourth of it. The greatest depth, which corresponds to 
the thoracic region. is equal to the length of the head. The general aspect of the body is rather 
elongated than compact. rhe upper surface of the head, exhibits the following pairs of spines 
or spiny ridges : an internasal or prenasal ; an anterior and a posterior supra-orbital; a tympa · 
nic; a post-parieto-frontal, and an occipital ; in all six pairs. The supra-scapular region is 
provided with three spines, the opercle with two, and the preopercle with five. The most 
developed may be seen npon the convexity of the preopercle. The mouth is largeJ for, the pos
terior extremity of the maxillary reaches a vertical line drawn a little beyond the posterior rim 
of the orbit. 'rhe lower jaw protrudes beyond the upper. The eye is circular; its diameter 
enters four, times in the length of the side of the head. 

The spinous ·portion of the dorsal is about the height of the soft portion; its outline is regu
larly convex. The posterior ex~remities of the articulated rays extend further back than those 
of the anal fin. The second anal spine is much stouter than the other two, and deeper also. 
'rhe posterior margin of the caudal is' sub. truncated; the entire fin is contained about four times 
and a half in the total length of the fish. The ventrals are inserted at a small distance from 
the base of the pectorals. The latter are l;>roadly developed, and their extremity extends as far 
as, perhaps farther than, the tip of the ventrals which reach the vent. There are seven 
branchiostegal rays. , 

Br. VII: VII; ·D.XIII, 14; A III, 7; C 4, 1, 6, 5, 1, 3; V I, 5; P 18. 
The scales are of mode;ate ·development, a little longer than deep, and, as usual, ciliated upon 

their posterior margin. The lateral line follows the curve of the back, to which it is parallel. 
The color is reddish brown apove, as also on the sides, becoming lighter and somewhat 

yellowish towards the abdomen. The back is clouded with blackish . A large black spot covers 
the upper r egion of the opercle. Two nan~ bands of the same hue extend obliquely from the 
orbit to the edge of the gill c:.over, more conspicuously, however, in the young than in the adult. 
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4. SEBASTES MELANOPSJ G rd. 

SPEC. CaAn.-Upper surface of head generally spineless. Posterior extremity of maxillary rea~hing a vertical line drawn 
anteriorly to the posterior rim of the orbit. Origin of dorsal fin opposite to, or slightly in advance of, the base of pectorals 

Upper regions blackish brown ; sides brownish, spotted with black ; beneath greyish brown. 

SrN.-Sebastes melanops, GnD. Proc. Acad. Nat Sc. Philad. VIII, 1856, 135. 
Sebastes variabilis, AYRES (non Cuvier), Proc. CaL Aca.d. Nat Sc. I, 1854,7; a Proc. Bosl Soc. Nat Hist. V, 1855,9. 

lla 
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We have seen specimens of this species measuring from eighteen to twenty inches in total 
length. We take the former as basis to our description. 

The greatest depth, which corresponds to the thoracic region, enters a little more than three 
times and a half in the total length ; hence the body tapers rather rapidly towards the peduncle 
of the tail. The head constitutes about the two-sevenths of the total length ; its upper surface 
is spineless and covered with minute scales. A small spine upon the supra-scapular bone, two 
others upon the edge of the opercle, and from five to seven upon the limb of the preopercle, are 
all that is observed upon the side of the head, and since they are diminutive in size, the entire 
head assumes quite an unarmed appearance. The largest are those upon the conv~xity of the 
preopercle. The opercular apparatus is covered with scales a good deal larger than upon the 
cheeks and sides of the snout. The sub-orbital bone, which extends over the cheek, is rather 
small and inconspicuous. The eye is large and circular, its diameter entering about four times 
and a half in the length of the side of the head. Both nostrils are situated nearer the anterior 
rim of the orbit than the edge of the upper jaw. The lower jaw is very prominent, projecting 
considerably beyond the upper ; the gape of the mouth is oblique upwards ; the posterior 
extremity of the maxillary, very much dilated, extends to a vertical line drawn inwardly to the 
posterior rim of the orbit. 

The origin of the dorsal fin is situated opposite, or else slightly in advance of a line drawn in 
front of the base of the pectoral fins. Its spinous portion, although occupying a greater extent 
of the base than the soft portion, is l~wer than the latter. It is composed of thirteen spiny 
rays, the anterior one of which is the smallest; they increase in height to the sixth and seventh, 
hence diminish to the twelfth; the last spine is again higher, though but half the height of 
the anterior articulated ray. Of the latter kind we observe fifteen which diminish in height 
posttriorly. The caudal fin enters a little more than five times and a half in the total length; 
its posterior margin is concave or semilunar. Three spiny rays (the first one quite small, the 
other two, stout) and nine articulated ones compose the anal fin. Its anterior margin is 
situated posteriorly to the anterior margin of t_he soft portion of the dorsal. The posterior 
extremity of the ventrals does not extend to the vent. The pectorals are broad ; the ten lower 
rays are simple, and stouter than the remaining upper ones ; the tip of these fins extends 
almost as far as the tip of the ventrals. 

Br. Vli: VII; D XIII, 15; A III, 8; C 4, I, S, S, 1, 3; VI, 5; P 19. 
A smaller specimen t~an the one from which the above formula was take~, and likewise from 

Astoria, exhibits thirteen soft and articulated rays to the dorsal fin. The rudimentary rays of 
the caudal are also more numerous. In the two specimens from Cape Flattery we find in one 
fifteen, and in the other sixteen, articulated rays in the dorsal fin. The scales are large and very 
much imbricated, since two-thirds of each scale is covered by its neighbor. The small accessory 
scales seem to be less numerous than in the foregoing species. 

The upper surface of the head and the dorsal region above the lateral line are almost black, 
or el;;e of a purplish black. The side of the body is yellowish, with an irre5ular purplish black 
spot upon nearly all the scales. The side of the head is of a lighter purplish black. The 
inferior region is of a soiled yellow, though of a metallic hue. The fins are unicolor, of a 
dark purple tint. 
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5. SEBASTES PAUCISPINIS, Ayres. 

PLATE XXIIa, Fras. 1- 4. 

SPEC. CHAR.- Head and body very much compressed ; former, wedge shape ; tip of lower jaw very prominent. Spines of 

the upper surface of scull inconspicuous. Posterior extremity of maxillary extending to a >erticalline drawn posteriorly to 
the orbit. Opercle and preopercle spinous. Origin of dort;a.l a little in advance of the base of the pectorals. Reddish brown 
above, lighter beneath. 

SYN.-Se!Hutla paucispinia, AYRES, Proc. Cal . A cad. Nat. Sc. I , 1854, 6 ; &, Proc. Bost. Soc. Nat . Hist . V, 1854, 94. 

An authentic_ specimen of this species ·now before us measures thirteen inches and a half from 
the ext.remity of the lower jaw to the end of the caudal fin. The general aspect of the fish is 
elongated, the head and body being very -muc~ compressed; the former constituting nearly the 
third of the entire length. The outline from the origin of the dorsal is regularly sloping 
towards the snout; it is nearly straight along the base of the spinous dorsal, hence descending 
towards the peduncle of the tail. The mouth is deeply cleft) the lower jaw projecting considera
bly beyond the upper, and provided with a conspicuous knob upon its symphysis. The posterior 
extremity of the maxillary is quite dilated, its margin sloping inwardly d·ownwards, being itself 
even with a vertical line which would be drawn some'!hat posteriorly to the orbit. Card-like 
teeth upon the premaxillaries, dentariesJ front of the ·vomer and palatines. The eye is large 
and sub-circular; its diameter ent!)ring five times and a half in the absolute length of the side of 
the head The nostrils are situated towards the upper surface of the snout, a good deal nearer 
the orbit than the edge of the upper jaw. The upper surface of the head presents but two hori
zontal, very small, acerated occipital spines at the posterior extremity of the occipital ridges. 
Upon· the limb of the preopercle we observe_ five flattened, sometimes bifurcated, spinous pro
cesses, largest at the convexity. The subopercle is spineless, but the posterior edge of the 
opercle exhibits two flattened .and. div.erging spines. The .suprascapular bone terminates likewise 

into an inconspicuous spine. 
The anterior dorsal is regularly arched in its outline, and simply contiguous to the second, 

between which and the former there is a .much greater depression than usual. The caudal fin 
enters a little short of six times in the total length. Its posterior margin is sub- cre~:~centic. The 
anal is as deep as the soft dorsal is high, but shorter upon its base; the tips of its rays extend
ing likewise further back. The origin of the ventrals takes place almost opposite the base of 
the pectorals, and, although well developed and elongated, their extremities are far away from 
the vent. The pectorals are elongated, sub-lanceolated; their extremities ex~ndiog some-

what beyond those of the ventrals. . 
Br. VII: VII; D XIII, 14 ; A III, 9; C 5, I, 6, 6, 1, 4; VI, 6; P 14. 
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The scales on the body are small, longer than deep; as usual, pectinated posteriorly and grooved 
upon their anterior section. Those under the throat, on the opercular apparatus and cheeks, are 
still smaller, and upon the head, snout, jaws, very small indeed. The base of the pectorals, 
second dorsal, and caudal, exhibit some very exiguous scales. 

The color is of a uniform reddish brown above, along the dorsal region,a good deal lighter 
beneath the lateral line. The upper surface of the head being much darker than the back. The 
inferior surface of the head exhibits a silvery hue, whilst the belly is dull yellow or whitish. 

References to the figures.-PLATE XXIIa, fig. 1, represents Sebastes paucispinis, somewhat 
reduced in size. Fig. 2, a scale from the dorsal region. Fig. 3, a scale from the lateral line. 
Fig. 4, a scale from the abdominal region. 
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Family GASTEROSTEIDAE, Bon a p. 

The spinous rays of the dorsal region, instead of being united together by a membrane into 
an anterior fin, are isolated from one another. Each spine has a very small membrane at the 
posterior edge of its base. The spines are variable in number, transversally flattened upon 
their base, and acerated upon their extremities; either smooth upon their edges or denticulated. 
They can be brought backwards in an hqrizontal position, and lie upon the back. The ventral 
fins, situated about the middle of the abdomen, are composed almost exclusively, to a few 
exceptions, of one stout spine. The pelvic bones are external, and united to the thoracic belt. 
There are but three branchiostegal rays, the gill openings being s~arated beneath by an 
isthmus. 

The gills, four in number on each side, are complete; that is, composed of two perfect 
branchial combs. The last gill opening, situated between the fourth gill and the inferior 
pharyngeal bones, is also fully developed. 

There are no scales, properly so called; the body is sometimes nacked, at others plated in 
part or entirely. 

Being of a diminutive size, these fishes do not appear on our tables. If brought to the 
market, it is more as an object of curiosity than otherwise. They are, however, well known to 
the people on account of their common occurrence in pools, marshes, ponds, and rivulets. 
Congregating in their habits, there are seasons in the year when they ·may be-seen by myriads 
together. 

The Indians of California are said to catch these fishes during the summer season, and to 
store them up for winter food; being scooped out of the water by means of baskets made for 
that purpose, afterwards simply exposed to the sun and allowed to dry. 
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GASTEROiT!i:US, Art e d i . 

GI!N. CHAR.-Upper surface of head plane, either smooth or corrugated. Opercular apparatus without any spint's . Mouth 
rather small, oblique ; posterior extremity of maxillary not extending as far as a vertical line drawn in ad vance of the 
anterior rim of the orbit. Minute velvet-like teeth upon the dentaries and premaxillaries ; none on either the vomer or 

the palatines. Gill openings Stparated beneath by a narrow isthmus; branchiostegals three on either side. First dorsal 

represented by a series of isolated spines, varying in number. Belly shielded. Caudal fin sub-truncated or sub-crescentic 
posteriorly. Insertion of ventrals situated opposite the second dorsal spine, therefore abdominal. Body either covered 

with a smooth skin, or partly or totally ~overed with transversally elongated plates. Lateral line very obsolete. 

SYN.-Gcuterosteus, ARTEDI, Gen. Pisc. 1738.-LINN. Syst. Nat. e~. VI, 1748.-Cuv. & VAL. Hist. nat. des Poiss. IV, 
1829, 479.-STORER, Synops, 1846, 62. 

The genus Gasterosteus is met with in most of the fresh waters ·of the cold region of the 
boreal temperate zone of both hemispheres. Although amongst the smallest fishes inhabiting 
the "fresh waters, they have not passed unnoticed in any country. They attract the attentioa of 
the people partly on account of their great multitudes at certain periods, and partly owing to 
the fact of their being provided with spines more or less numerous, which, added to their small 
size, render them unfit for the table. The popular appellation of sticklebacks is most 
characteristic. Besides the dorsal spines, which vary in number from three to eighteen, the 
ventrals are almost exclusively composed, each, of strong and acute spines, which may be 
brought at right angles with the body. Fishes thus armed, though small, have but few 
enemies ; for, it is only necessary for these little creatures to straighten their spines to defy the 
voracity of most of the tyrants of the fresh waters. From the rivers, these fishes extend to the 
brackish estuaries, and even to the genuine salt waters of the bays. In many instances, how
ever, the species inhabit ing the salt waters are different from those occurring in· the rivers. 

The inferior surface of the abdomen exhibits a bony shield formed partly by the ossa 
innominata, and partly by the bones of the thoracic arch, the latter diverging from the 
isthmus to the insertion of the ventrals, which are abdominal, so as to leave a middle naked 
area, the former extending from behind th~ .base of the ventrals, posteriorly, in the shape of a 
spear, more or leRs pointed. 

In some, the body is covered ~ith a perfectly smooth skin; in others, a series of transversely 
elongated plates may be observed from the thoracic arch to the base of the caudal, diminishing 
in size posteriorly, and reduced to a narrow keel upon the peduncle of the tail. In others still, 
these plates are restricted to the anterior part of the body, from the opercular apparatus to 
about the second dorsal spine. It would be an interesting point to ascertain how far the 
presence or absence of these plates are specific. In many instances no tangible difference is 
observed between specimens ~ntirely smooth and others plated all over, beyond the fact just 
referred to, in which, when plates are present, the peduncle of the tail is keeled, whilst it is 
smooth and plane when the plates are either entirely absent, or exist upon the anterior part of 
the body alone. The habits of each group ought to be carefully investigated, the growth of the 
young watched, and broods kept isolated until they have reached their full development. One 
fact already must appear evident to the m0st superficial observer: the species with a complete 
series of plates, or scutellre, are much less numerous than the others. 

So far, all the species of the western coast of. North America which have come to our 
knowledge, belong to the type represented by G. biaculeatus, provided with two distinct dorsal 
spines, more or less developed, and a sma.ll and inconspicuous one at the anterior margin of the 
second dorsal fin. The types of G. apeltes and G. occidentalis have, so far at least, not been 

noticed there. 



86 U. S. P. R. R. EXP. AND SU.kVEYS-ZOOLOGY- GENERAL REPORT. 

The anterior dorsal spine is situated either in advance of the base of the pectorals or behind 
it, according to the species. The anterior margilllof the anal is always provided with a small 
spine, similar to the one in ad vance of the second dorsal. The ventrals, which are abdominal, 
are composed of a stout, more or less serrated, spine, and a small soft ray, scarcely perceptible. 

The body is always very much compressed and sub-fusiform in its profile. The head 
constitutes sometimes the fourth, and sometimes the two-sevenths of the entire length. The 
upper surface is either smooth or corrugated; the sides of the head are always smooth, no 
spines being ever extant upon the opercular apparatus . .As to the sub-orbitals, they are sometimes 
entirely concealed under the skin. .A narrow isthmus exists under the throat, separating the 
gill openings ; the branchiostegal rays are well developed, and three in number on either side. 

The investigator into the habits of these fishes will bear in mind the astonishing fact 
that a European species of this genus constructs a genuine nest into which the spawn is 
deposited and watched. It is related that the male is the sole architect in the construction 
of the nest ; there are two openings to it, an entrance and an exit. .At the breeding season 
the male compels the female to enter the nest, there to deposit her spawn, when, so soon 
as done, he drives her away, to come back afterwards and keep a constant watch over the 
progeny, which otherwise would be eaten by the female. 

1. G.ASTEROSTEUS PLEBEIUS, Grd. 

SPEC- CHAR.-Body partly plated; peduncle of tail not keeled. Dorsal spines three; of moderate development, and strongly 

serrated upon their edges, insertion of anterior one taking place immediately behind the base of the pectorals. Insertion of 

ventrals placed slightly in advance of the second dorsal spine; ventral spine serrated on both edges, and its extremity not 
reaching the tips of the ossa innominata. Posterior margin of caudai fin sub-crescentic. 

SYN.-Gasltrostws pltbtim, GRn. Proc. Acad. Nat. Sc. Phi lad. VII, 1854, 147. 

The largest of the numerous specimens of this species which we have examined measured 
about two inches, the head forming the two-seventh, or a little more, of that length. The 
upper surface of the head is corrugated, but apparently smooth as long as the slime rests upon 
it; its sides exhibit diverging minute granular ridges upon the opercular and sub-orbital bones. 
The lower jaw is slightly longer than the upper one, since it protrudes beyond it when the 
mouth is shut. The posterior extremity of the maxillary does not extend to a vertical line 
drawn across the anterior rim of the orbit. The teeth are exceedingly minute. The nostrils 
are nearer the orbit than the extremity of the snout. The eyes, circular and well developed, 
enter four times in the length of the side of the head by their diameter; the distance between 
their anterior rim and the extremity of the snout is greater than one of their diameter. 

The greatest depth of the body, which corresponds to a vertical line drawn from the middle 
of the space between the first and second dorsal spines, enters abo~t five times in the total length. 
The insertion of the first dorsal spine takes place immediately behind a vertical line drawn pos
teriorly to the base of the pectoral s. When placed horizontally, its extremity stretches beyond 
the insertion of the second spine. The latter is larger than the first ; both are of but moderate 
development, conspicuously serrated, or rather prickly, upon both edges. The second spine, 
when brought horizontally backwards, does not reach the third and very small . spines at the 
anterior margin of the second dorsal ; the distance, therefore, between the third and second 
spines is much greater than between the second and the first. T he origi n of the soft dorsal is 
nearly opposite the tips of the ossa innominata. The latter fin is sub-triangular, highest anteriorly, 
and diminishing gradually backwards ; it is composed of eleven, sometimes of thirteen, rays, 
the middle ones being bifurcated upon their extremity. The caudal fin, which constitutes about 



FISHES-GASTEROSTEIDAE-GASTEROSTEUS PLEBEIUS. 

the seventh of the total length, is composed of ten bifurcated and two undivided rays, together 
with several rudiments above and below. The anal has the same general outline as the second 
dorsal, .but is much shorter, since its origin is opposite the fifth ray of the fin just mentioned, 
and extends no further p·osteriorly; the posterior rays of both being perfectly even. Composed 
of nine or ten rays, the middle ones are likewise bifurcated upon their extremity. It is pre
ceded anteriorly by a small spine, similar to that at the anterior margin of the second dorsal. 
The insertion of the ventral spine is situated in ad,·ance of a vertical line drawn anteriorly to 
the second dorsal spine; it is acerated, conspicuously serrated, or prickly upon both edges, and, 
when bent backwards, its extremity does not. extend as far as the tips of the ossa innominata. 
A minute, soft, and undivided ray, may be observed within the membrane at the inner surface of 
tlie spine: The base of the pectorals, with reference to the first dorsal spine, has already been 
alluded to. These fins are broad, rather short and rounded exteriorly ; they are composed of 
ten undivided rays, with an interradial membrane even with their tips. 

Br.III: III; D'l,I,I,l3; AI,lO; C3,1,-5,5,1,2; VI,l; .PlO. 
The anterior portion of the body, from the scapular region to the second dorsal spine-that 

is, the thoracic region-is covered with bony plates, or scutellre, transversely elongated. The 
three anterior, or supra-scapulars, are quite reduced, but the four succeeding ones occupy all 
the space between the dorsal plates and the ventral shields; the last of the four just referred to, 
situated posteriorly to the second dorsal spine, does not reach the ventral line; the cubital pro
cess, ascending from the ossa innominata, overlaps the extremities of the three remaining ones. 
The rest of the body is covered by a smooth skin. • 

The ground color of the upper region is light brown, and silvery white beneatu, sometimes 
of a dull appearance when the slimy mucous is still adherent. The upper surface and part of 
the sides of the head is maculated with blackish or brownish. The back and sides are likewise 
blotched, sometimes irregularly, oftentimes disposed in transverse bands or fascire, which, upon 
a minute examination, are found to consist of crowded dots. The fins are all unicolor, yel
lowish or olivaceous brown. 

Specimens were obtained from the salt mar.shes about Presidio, near San Francisco, California, 
by Lieutenant W. P. Trowbridge and lJr. John S. Newberry. 

We have observed other specimens, a little stouter than the preceding, with the serratures 
of both the ve~tral and dorsal spines less conspicuously developed, and occasionally with one 
thoracic plate less, and which were procured at San Jose, California, by A. G. Grayson, Esq., 
and at P etaluma, Sonoma county, California, by E. Samuels. 
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2. GASTEROSTEUS SERRATUS, Ayres. 

SPEC. CH.~R.-Bociy'"'mtirely plated; peduncle of tail keeled. Dorsal spines three, high and slender, conspicuously serrated 
upon their edges; anterior one inserted a little in advance of the base of the pectorals. Insertion ofventrals situated somewhat 
in advance of the second dorsal spine, their own spines being serrated upon both edges, more conspicuously above than below, 
and extending beyond the tips of the ossa innominata. Posterior margin of caudal fin concave. 

SYN. - Gaste•·osteus serratus, AYREs, Proc. Cal. Acad. Nat. Sc. I, 1855, 47. 

Closely allied to the preceding is G. serratus; indeed, the only striking chracteristic consists in 
the presence of bony scutellae along the whole length of the flanks. The few specimens before 
us measure a little more than two inches, the head forming the fourth of .the entire length. 
The upper surface of the head, the opercular and sub-orbital bones, are finely granular. The 
nostrils are· situated midway between the anterior rim of the orbit and the extremity of the 
snout. The eyes are large and circular, their diameter entering three times and a half in the 
length of the sides of the head , exactly once in advance of their anterior rim. The dorsal spines 
are slender, and higher than in the preceding species; the second is a little larger than the 
first, and both are conspicuously serrated upon their edges. The first spine, when bent hori
zontally backwards, extends a little beyond the second, whilst .the latter, in a similar position, 
reaches the base of the third and very small spine at the anterior margin of the second dorsal 
fin . The first dorsal spine is situated above the base of the pectorals. The origin of the second 
dorsal takes place anteriorly to a vertical line met by the tips of the ossa innominata; it is 
composed of eleven rays, the middle ones of which, bifurcated. The origin of the anal takes 
place under the fifth of the second dorsal, and terminates evenly with the latter at a short 
distance from the base of the caudal. The rays, nine in number, besides the anterior spine, 
have the same structure as those of the second dorsal. The caudal is posteriorly sub-crescentic, 
or concave, constitutes about the seventh of the total length, and composed of ten bifurcated and 
two undivide_d rays, together with many rudimentary ones. The insertion of the ventral spine 
is situated entirely in advance of a vertical line passing before the second dorsal spine; it is 
elongated, slender, acerated, projecting beyond the tips of the ossa innominata, and reaching 
the vent. The serratures or prickles of its upper edge are much more developed than upon the 
lower. The pectoral rays are slender, but all well developed, though undivided, constituting 
a broad fin, exteriorly sub-convex. 

Br. III: III; D I, I , I, 11; A I, 9; C 5, 1, 5, 5, 1, 4; VI, 1; P 10. 
As already stated, the sides of the body are provided with a series of thirty-two to thirty

three plates, or scutellae, extending from t he supra-scapular region to the base of the caudal 
fin. The three anterior are supra-scapular altogether, small and irregular; the next twenty
five are transversely elongated, occupying the middle of the flanks, whilst the four or five 
remaining ones constitute a sharp ridge along the peduncle of the tail. The surface of these 
scutellae is granular, in diverging lines from a central point on each plate. There is an 
abdominal and a dorsal area, which are not covered by the extremities of the lateral plates or 
shields. 

Ground color, greyish brown above, with numerous minute blackish dots; . dorsal region 
darker than the sides; abdominal region lighter ; a blackish band along the keel 0~ the 
peduncle of the tail. 

A specimen of this species from the marshes of the bay of San Francisco, labelled by Dl' . 
Ayres himself, leaves no doubt as to its identity; it was brought home by Dr. J ohnS. New-
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berry. Others from Shoalwater Bay, Washington Ter ritory, collecteu b D J G 0 y r. • . oopcr, 
exhibit no difference in structure from the one just alluded to. 

• 
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3. GASTEROSTEUS INTERMEDIUS, G rd. 

SPEC. CnAn.-Body plated all over; peduncle of the tail keeled. Dorsal spines three, moderate in development and incon

spicuously serrated upon their edges ; anterior one inserted immediately behind the baRe of pectorals. Insertion of ventrals 

under the second dorsal spine, their own Fpine bt:ing serrated upon both edges, more conspicuously above than below, and 

their extremities not extending as far as the tips of the oua innominata. Posterior margin of caudal fin concave. 

SYN.-Gcutero&tem intermedi!U1, Gnn. Proc. Acad. Nat. Sc. Philad. VIII, 1856, 135. 

But we have received from Cape Flattery specimens of this genus which bear, mayhap, a still 
closer affinity towards G. plebeivs than even G. serratus. With the latter it agrees in having 
the sides of the body plated all over, whilst it differs by the proportional size of the head, .the 
eye, and the spines, both dorsal and ventral. 

Their size is a little over two inches, agreeing in that respect with G. serratus, but the head 
is contained thr·ee times and~a half only in the total length, in other words, constituting the 
two-sevenths of the latter, and thus resembling more G. plebeius. The upper surface of the 
bead is corrugated or granular, and the opercular, as well as the sub-orbital bones, exhibit con
spicuous series of granulated ridges. The nostrils are nearer the anterior rim of the orbit than 
to the extremity of the snout. The eyes are circular and well developed, their diameter entering 
four times in the length of the sides of the head, and a little more than once in advance of their 
anterior rim. 

The dorsal spines .are intermediate in development between those of G. plebeius and G. serra
tus; their edges are rather inconspicuously Aerrated. The anterior one is inserted on a vertical 
line passing immediately behind the base of the pectorals, and when bent horizontally backwards 
it reaches the base of the second spine. The latter, when in a similar position, will not extend to 
the third aud small spine in advance of the soft :fi.n . The origin of the latter or second dorsal 
takes place in ad vance of the ossa innominata; its structure, as well as that of the anal, presents 
nothing peculiarly distinct from the same fins in G. serratus, except that the middle rays are not 
quite as deeply bifu~cated. The caudal constitutes nearly the eighth of the t otal length; it is 
posteriorly concave, and constructed as in the preceding species. The ventrals are inserted 
under the second dorsal spine, and when bent backwards their extremities do not extend as far 

as the tips of the ossa innominata. 
The formula of the rays does not differ from that of G. serratus. 

D 1, I, I, 11; A I, 9; 0 5, I, 5, 5, 1, 4; VI, 1; P 10. 

12 a 
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As regard to the plates on the sides of the body, their number and arrangement is the same 
as in the preceding species. 

The ground ~olor of the dorsal region is greyish, rendered almost black by crowded dots of 
the latter hue; the sides are lighter and silvery. The base of the caudal fin is marked by a 
transverse jet black band, sometimes reduced to two patches, one to either lobe. 

List of specimens . 
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4. GASTEROSTEUS INOPINATUS, G rd. 

SrEc. CHAR.-Bod y partly plated; peduncle of tail consequently not keeled. Dorsal spines three, slender, and slightly serrated 

upon their edges, insertion of the anterior one taking place above the base of the pectorals. .Insertion of ventrals placed imme

diately in advance of the second dorsal spine ; ventral spine serrated on both edges, but less conspicuously below than above , and 
its extremity terminating about evenly with the tips of the ossa innominllla . Posterior margin of caudal fin sub-crescentic. 

SYN.-Gaslet·osleus inopinalus, GRn. Proc. Acad. Nat. Sci. Philad. VII, 1854, 147. 

In many respects this species might be considered more closely allied to G. plebeius than either 
G. serratus or G. intermedius. In the first place, the anterior or thoracic region alone is plated; 
the insertion of the ventrals in advance of the second dorsal spine is a~10ther similarity between 
it and G. plebeius. 

The general aspect is slender, elongated, considerably tapering from the origin of the anal 
backwards; the peduncle of the tail especially is long and slender. The greatest depth of the 
body, measured across the origin of the ventrals, is contained five times in the entire length. 
The head itself constitutes the fourth of the same length. The eyes are large and circular, and 
their diameter is contained three times and a half in the length of the sides of the head, exactly 
once in advance of their anterior rim. The mouth is somewhat smaller than in G. plebeius, 
equally oblique, but the lower jaw is less protruding beyond the upper. 

The anterior dorsal spine, which is inserted immediately above the base of the pectorals, does 
simply reach the base of the second spine when brought horizontally backwards. Furthermore, 
there are instances in which it does not extend even so far. The tip of the second spine leaves 
quite a space between it and the third spine. The spines themselves are very slender and acute, 
and not, or but slightly ,serrated upon their edges. The origin of the second dorsal takes place 
quite posteriorly to a vertical line intersecting the tips of the ossa innominata, The beginning 
of the anal is situated opposite the fifth or sixth soft ray of the second dorsal, the middle rays 
of both of these fins being bifurcated. The posterior rays terminate evenly, at a considerable 
distance from the base of the caudal fin. The anal spine is very exiguous. The caudal fin, which 
constitutes the seventh of the total length, is concave posteriorly, composed of ten bifurcated 
and two undivided rays, with rudimentary ones above and below. The insertion of the ventral 
spine takes place immediately in advance of the second dorsal spine; it is minutely serrated on · 
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both edges, more conspicuously above than below, acerated upon its extremity, which either 
reaches the tips of the ossa innominata or falls a little short of them. The formula of the fins' 
rays has nothing peculiarly striking. 

D I, I, I, 12; A I , 9; C 4, 1, 5, 5, 1, 3; V I, 1 ; P 10. 
The upper surface of the head is corrugated; the opercular, supra-scapular, and sub-orbital 

bones exhibit radiating, sub-granular ridges. There are but three well developed plates, ex
tending from the dorsal spines to the cubital process; a rather small one may be observed 
anterior to these, and occasionally another, quite rudimentary. Their surface is minutely granu
lar, the granules being disposed upon irradiating series, from a sub-central point corresponding 
to the lateral line, which is not traceable beyond the plates. The skin covering the rest of the 
body is perfectly smooth. 

The ground color is yellowish brown above; the abdomen is silvery; innumerable blackish 
dots are scattered all over the head and body, more densely upon the upper regions, where cloud
like spots may occasionally be seen, the result of the aggregation of those dots. 

All the specimens observed fall short of two inches, with the exception of one, which 
measures two inches and four-tenths. They were collected in a fresh water lagoon, about one 
mile back of Presidio on the bay of San Francisco. 

List of specimens. 
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5. GASTEROSTEUS MICROCEPHALUS, Grd. 

SPEC. CnAn.-Body partly plated ; peduncle of tail not keeled. Dorsal spines three, stoutish, slightly serrated upon their 

edges ; insertion of anterior one situated opposite the upper part of the base of the pectorals. Insertion of ventrals in 
advance of second dorsal spine, their own spine being very large, serrated upon its upper edge, and extending beyond the 

tips of the ossa innomioota. Posterior margin of caudal sub-crescentic. 

SYN.-Ga.!tero~a microcephalm, GnD. Proc. Acad. Nat. Sc. Philad. VII, 1864, 133. 

In the fresh waters of the Tulare basin there is a species whose general aspect is entirely 
different from any of those hitherto described from either California or Oregon. To those 
acquainted with the eastern representatives ·of the genus, it will remind them of G. quadracus, 
or apeltes; better than any others. It has the same sub-fusiform outline, great development of the 
middle region of the body, tapering tail and diminutive head. The dorsal spines, the thoracic 
plates, and the conformation of the ossa · in nominata, however, with other minor differences, 
will be sufficient to distinguish the two, species . 

The head is sub-quadrangularly sub-pyramidal, pointing forwards, and contained about four 
times in the total length. Its upper surface is apparently smooth, but a magnifying glass shows 
it to be finely granular. The eyes are large and circular; their diameter being contained three 
times and a half in the length of the side of the head, exactly once in advance of the anterior 
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rim of the orbit. The mouth is oblique, and the lower jaw protruding beyond the upper. 
'l'hc greatest depth of the bouy, taken under the second dorsal spine, is equal to the length 9f 
the hcau. The peduncle of the tail is very narrow. The tlorsal spines are well developed, 
aceratecl, and quite inconspicuously serrated upon their edges . The anterior one is inserted 
opposite the upper edge of the base of the pectorals; it is smaller than the second, and, when 
bent horizontally backwards, its ext remity is made to extend beyond the base of the latter, which, 
in its turn, barely reaches the insertion of the third, when in a similar position . The second 
dorsal is composed of ten deeply bifurcated rays; the origi n of that fin is situated posteriorly to 
the tips of the ossa innominata. The caudal , which enters seven t imes and a half in the total 
length, is emarginated posteriorly, and composed, as usual, of ten· bifurcated, two simple rays, 
and several rudiments. The anal spine is of the same size as the third dorsal; it is followed by 
six or seven articulated or soft rays, the posterior extremit ies of which falling et"enly with those 
of the opposite fin , the central ones being slightly bifurcated. The ventral spine is the largest 
of all , acerated, serrated upon its u .,per edge, and its extremity projecting considerably beyond 
the tips of the ossa innomioata, reaching a vertical line dropped from the origin of the soft 
d0rsal fin. The insertion of the ventrals i:; situated in advance of the second dorsal spine. 
The pectorals are exteriorly rounded or sub-truncated, and composed of ten undivided rays. 

D I , I, I, 9; A I, 6; C 3, 1, 5, 5, 1, 2; VI, 1 ; P 10. 
There are seven plates upon the thoracic region; the three anterior are very small, and situated 

above the suprascapular; the two next are the most developeu , extending under the cubital 
process, whilst the remaining two are somewhat shorter, and placed poMteriorly to t hat same 
process. The surface of the plates themselves is minu tely granular. 

The ground color is yellowish brow n, spottecl or else transversally banded with greyish black, 
the spots or bands being the result of crowded dots. The dorsal region il:l darker than the sides, 
and so also t he upper portion of the bead. Beneath, dull yellow, occasionally dotted. 

Specimens, the largest of which measures one inch and three quarters, were taken in Ka-wee
ya river , sometimes known as the Four creek~, and is a tributary of the northernmost of the 
Tulare lakes. 
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6. GAS1'EROSTEUS PUGE1TI, Grd. 

SrEc. CuAn.-Body partly plated; peduncle of tail not keeled. Dorsal spines three, slender, not serrated upon their edges; 

anterior inserted immediately behind tho base of pectorals. Insertion of ventrllls in advance of the second dorsal spine , their 
own spine being slender, serrated upon its edges, and extending beyond the tips of t he ossa innominal.l. Posterior margin of 
caudal slightly emarginated. 

SYN.-Gasterosteus pugetti, Gno. Proc. Acad. Nat. Sc. Philad .. VIII, 1856, 135. 

The species here introduced is, so far, the smallest of all the species observed in California and 
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Oregon. In its general appearance it resembles G. microcephalus most, and what has just been 
stated in regard to the latter, with reference to G. quadracus, applies equally to it. 

It is much to our regret that the state of keeping of the specimens will not permit a thnrough 
description of the soft fins. The species differs from G. microcephalus by a larger head, much 
smaller spines, and fewer plates upon the thoracic region. The head enters three times and a . 
half in the total length ; the eyes are circular and very large, since their diameter enters but a 
little over three times in the length of the sides of the head, and not quite once in advance of 
the anterior rim of the orbit. 'rhe dorsal spines are slender, acute, and smooth upon their 
edges ; the anterior one is inserted immediately behind a vertical line drawn across the base of 
the pectorals. In being brought horizontally backwards, its extremity would hardly reach the ' 
second dorsal spine; the latter, at any rate, remains considerably behind the third in that 
respect. The origin of the second dorsal is even with a vertical line pa8sing by the extremity 
of the ossa in nominata. The insertion of the ventrals is entirely in ad vance of the second dorsal 
spine; their spine exhibits a. very slight serrature upon its edges, and its extremity extends 
beyond the tips of the ossa innominata. 

The plates or shields are but four in number, occupying the space between the first and second 
dorsal spines. The three longest converge towards the vertical process of the ossa innominata. 

The ground color is brownish, rather dark along the dorsal region; the sides are transversely 
barred with black, the bars or bands being composed of crowded dots . The belly is unicolor. 

The largest specimens measure an inch and a q u"arter. 
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7. GASTEROSTEUS WILLIAMSON!, G rd. 

SPEc. CHAR.-Body smooth all over; peduncle of tail n~t keeled. Dorsal spines three, exiguous and slender, and not serrated; 

ins;rtion of anterior one situated above the base of the pectorals.· Insertion uf ventra Is slightly in advance of the second dorsal 

spine; their own spir.cs a re serrated upon bol.h edges, and their extremities do not reach the tips of the ossa innominala. Posterior 

margin of caudal fin sub-crescentic. 

SYN .-Gasttrosltous william,oni, GRD. Proc. Acad. Nat. Sc. Philad. VII, 1854, 133 . . 

This is the most slender, and, consequently, the most elongated and graceful of all the species 
of the genus above described. The body is sub-fusiform in profile, and, as usual, compressed. 
The greatest depth, taken across the base ·of the p~ctorals, is a little more than the fi fth o~ the 
total length. The upper surfl:lce and the sides of the head are corrugated, the hea~ 1tself 
formin g the third of the t otal leng th, the caudal fin excluded. The eyes are l~rge and Ctrcular, 
and their diameter is contt~.ined three times and a half in the length of the sules of the he~d. 
'The mnuth is sli«htl y obli4ue aud the lower jaw longer than the upper, the free e~tremtty 
of the maxillary :xtending to a vertical line intersecting the nostril. 
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The dorsal spines are slender, exiguous, and smooth upon their edges ; the anterior one is 
inserted immediately above the base of the pectorals, and when bent horizontally backwards, it 
does not quite reach the base of the second. The same is true of the second with reference to 
the third. The origin of the second dorsal is a little nearer to the extremity of the caudal than 
"the tip of the snout; it is also placed somewhat posteriorly to a vertical line reached by the tips 
of the ossa in nominata. The fin itself is composed of eleven articulated rays, the central ones 
being slightly bifurcated. The caudal, which enters six times and a half in the total length, is 
posteriorly sub-crescentic; it is composed of the usual number of rays. The origin of the anal 
fin is opposite the fifth or sixth ray of the second dorsal; it is composed of seven articulated 
rays, the central ones being but very slightly bifurcated. The anal spine is inconspicuous and 
somewhat smaller than the third dorsal at the anterior margin of the soft fin. The ventral 
spine is of moderate development, serrated upon both edges, more conspicuously above and near 
its base than below. Its origin or insertion is a little in advance of the second dorsal spine, 
and its extremity does not extend as far as the tips of the ossa innominata. The pectoral fins 
are well developed, broadly sub-truncated upon their periphery, and composed of ten undivided 
rays. The ossa innominata constitutes beneath a rather small spear-shaped shield, the ex
tremity of which does not reach the vent; the vertical process is narrow and slender. The 
cubital expansion is well developed. 

D I, T, I, 11 ; A I, 7; C 3, 1, 5, 5, 1, 2; VI, 1 ; P 10. 
The surface of the body is perfectly smooth; in that respect G. williamsoni may at once be 

distinguished from the foregoing species, which are either entirely or partially protected with 
bony shields. The lateral line follows the middle of the flanks from the origin of the second 
dorsal fin posteriorly; anteriorly it is somewhat nearer the back than the belly. 

The ground color is olivaceous brown, darker on the dorsal region than along the sides, which 
are spotted with black; beneath, of a soiled yellow. 

Specimens of this species were collected at Williamson's Pass, California. The waters from 
this place reach the P acific during the rainy season. In the dry season .the waters remain in 
isolated pools. 

List of specimens. 
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Family SCIAENIDAE, Bonap . 

The sciaenoids present mostly a general external appearance, not unlike that of the percoids. 
Their body is protected with pectinated else ctenoid scales, which extend likewise over the head,
and along a portion of the fins also. There are either one or two dorsal fins, presenting the 
same general modifications of forms and 'of combinations, as in the percoids. The head has a 
peculiar physiognomy, owing to the convexity of its upper surface, and especially to the con
vexity or bluntness of the snout ; the bones of the head a11l scull being cavernous, and otherwise 
provided with crests or ridges. The suborbital bones do not extend across the cheeks, as in the 
cata.phracti, from which the sciaenoids are thus at once distinguished. The mouth is but little 
protractile ; barbels are sometimes observed under the lower jaw about the mouth. The 
palatines and vomer are toothless, a character by which sciaenoids can always be easily dis
tinguished from the percoids. The maxillary teeth are various. The opercular apparatus 
exhibits either spines or serratures upon the edge of its bony pieces; the preopercle being, 
however, occasionally smooth. '!'he swimming bladder is peculiar, by the horn-like processes it 
exhibits. 

SYN.-Sciaenidae, BoNAP. Sagg. distr. anim. vertebr. 1831, 104.-SrORER, Synops. 1846, 65.-HoLBR. Ichth. of So. Ca. 

1856, 112. 
Sciaeno'idts, Cuv. Rt!gn. anim., 2d ed. II, 1829; &:, ed. illustr. Poiss; 77.-Cuv. &:. VAL. Hist. nat. Poiss. V, 1830, 1. 
Sciaenoideae, RICHARDs. Faun. Bor. Amer. III , 1836, 61. 

Most of the sciaenoids are esculent fishes, some of which being of exquisite taste. The king 
fish (Umbrina), weak fish (Otolithus), drum fish (Pogonias), and others, speak for themselves. 
They live both in seas and rivers; the marine species being, however, much more numerous 
than those of the fresh waters. The majority of the genera, moreover, are exclusively of 
marine habits. There is no genus exclusively limited .to the fresh waters, at least, in the 
actual state of the method, the fresh water species belonging to the genera .Amblodon and 
Johnius. 

Species of the genera Ololithus, Umbrina, Johnius, MitYropogon, Homoprion, and P ogonias will 
be found annexed to the Report of the United States and Mexican Boundary Survey . 

AMBLODON, R a fin. 

GEN. CHAR.-Body rather short and deep, more or less subfusiform in profile. Head of medium size; snout thickish, and 

protruding beyond the lower jaw. Mouth moderate; velvet·like teeth upon the jaws, with the e1.ternal row conspicuously 

larger than the rest. Palate toothless. Edge of preopercle slightly denticulated ; opercular apparatus otherwise smooth. 

Branchial apertures continuous under the throat. Two dorsal fins contiguous upon thoir base; anterior one spinous. Anal fin 
provided anteriorly with one, two, or three spines. Posterior margin of caudal fin convex or linear. Insertion of venlrals 

situated posteriorly to the base of the pectorals. Upper surface of head, cheeks, and opercular apparatu3 covered with scales, 

which are well developed all over the body. Smaller scales may be seen a t the base of most of the fins. 

SYN.-.I.lmblodon, RJ.FIN. Ichthyol. Ohiens. 1820, 24. 
Corvina, Cov. R(!gn. anim. (2d edit.), II, 1829.- Cuv. & VAL. Hlst. nat. Poiss. V, 1830, 86.-STORER, Synops. 

1846, 67. 

The genus A mblodon was first denominated Aplodinotus by Rafinesque himself, who states 
'that the latter name had been framed upon an erroneous opinion of his, which brought him to 

change it to its present appellation. 
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The species of this genus inhabit both the fresh and salt waters. The fresh water represen
tatives occurring: as far north as the great lakes of Canada, whilst the marine ones belong to a 
more southern latitude, for, Oorvina argyroleuca, De Kay, as will be seen further on, does not 
come under this heading. 

Now, A. richarasoni (C'orvina richardsonii, Cuv. & VAL. Hist. nat. des Poiss. V, 1830, 100-
RICHARDS. Faun. Bor. Amer. III, 1836, 64. Plate Lxxvrr.-DE KAY, New Y. Fauna, IV, 1842, 
76.-STORER, Synops. 1846, 72), appears to be peculiar to Lake Huron, at least has, so far, not 
been met with anywhere else. Still, further researches into the ichthyology of the British 
possessions in North America may ·oring to light other localities where the same species may 
also occur. . 

A. grunniens, figured in the present work, is known to exist in the Lakes Ontario and Erie, 
also in the hydrographic basins of the Ohio and Mississippi rivers. 

Closely allied to the latter is A. concinnus, from the brackish waters of the Rio Grande del 
Norte (Rio Bravo), a specimen of which havin g been secured by the United States and Mexican 
Boundary Commission. 

Finally, the Smithsonian Institution has just received a very characteristic species collected in 
the bay of San Diego, California, a brief description of which is annexed further on. 

There are yet various species recorded in the method under the head of Oorvina, the generica] 
affinities of which have not yet been critically determined. We refer to those occurring in the 
seas and rivers of the East Indies, as well as those of the western coast of the Atlantic ocean. 
Those in which the second anal spine is slender and much shorter than the following soft and 
articulated rays of the same fin have been placed in the genus which Schneider, the commen
tator of Bloch, has long since named Johnius, the latter appearing to be synonymous with B ola 
of Buchanan : Oorvina ocellala, of our southern Atlantic coaflt, belonging to it. 

Again, there are some in which the limb of the preopercular bone, instead of being slightly 
serrated, exhibits spines of greater ·or lesser development: these may finally come under the 
head of Homoprion, a genus recently framed by Dr. Holbrook, to include analogous species 
observed on the coast of South Carolina. 

1'he genera just alluded to, however, require a more thorough examination before the classi:fi
cation of all these species can be att empted. 

1. AMBLODON GRUNNIENS, Rafin. 

Buft"alo P er ch , Gruntlng P erch, &e. 

PLATE XXIII. 

Snc . CnAR.-Profile of the head depressed on the nape. Snout thick, blunt, and short. Posterior extremity of maxillary 
extending to a vertical line intersecting the anterior rim of the pupil. .Extremities of pectorals a lmost even with tlu• t ips of 

ventrals, or else projecting slightly beyond them. First anal spine diminutive ; second one stout and well developed. Caudal 
fin posteriorly convex. Color bltush-grey , lighter beneath than above. Fins greyish-olive; anal maculated. 

SYN.-.Ilmblodon grunniens, RAFIN. I chthyol. Ohiens. 1820, 24. 

Sciaena oscula, LEsu. in Journ. Acad. Nat. Sc. Philad. II, 1822, 252. Plate xm.-KIIlTL. Rep. Zoo!. Ohio. 
168, HJ2. 

Sciaena grisea, LEsu. in Journ. Acad. Nat. Sc. Philad. II, 1822, 254. 

Corvina oscula, Cuv. & VAL. Hist. nat. des Poiss. V, 1830, 98.-RrcHAilDS. Faun. Bor. A mer. III, 1836, 68.
DE KAv, New Y. Faun. IV, 1842, 73. Plate xx1, fig. 63.-STOilER, Synops. 1846, 67. 

Corvinagrisea, DEKAT, New Y. Faun. IV, 1842,76. 

White perch. of the Ohio, lake sheepshead, buffalo perch, grunting perch, &;c. , VERNACULAR. 
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Though elongated, the general aspect of this fish is anything but slender. Its dorsal outline 
is quite arched, and the profile of the -head very sloping. The greatest depth, measured under 
the first dorsal fin, constitutes a little less than the third of the total length, in which it is not 
contained quite three times and a half. The body is very much compressed, particularly the 
dorsal {!.nd caudal regions ; from the lateral line upwards the thickness tapers- away towards the 
insertion of the dorsal fin. The peduncle of the tail is comparatively slender. The head 
enters about four times in the total length. Its external aspect is rounded off, the snout being 
very blunt, rather thick, and projecting beyond th~ lower jaw. The profile, over the interocular 
region, is slightly depressed, though the surface preserves its convexity. The mouth is rather 
above than below the moderate size . The teeth are of the velvet-like type, the outer premaxil
lary row alone being rather large, conical, and canine-like. The eye is well developed, 
subcircular in shape, its diameter entering a little over five times in the length of the side of 
the head. _The nostrils are much nearer the ant~rior rim of the orbit than the ext.remity of the 
snout. The Hmu of the pre0percle is prominently convex and subcrenated ; the opercular 
apparatus is otherwise spineless. The branchial apertures are continuous under the throat, and 
the branchiostegals number seven on either side. 

The anterior dorsal fin is subt.riangular and higher than the second. The first spine is very 
small and inconspicuous ; the second and third spines are the highest. Nine spines compose 
that fin; a tenth spine belongs to the second fin, the base of which is nearly double that of the 
:first. A vertical line dropped from tle origi-n of the anterior dorsal would intersect the origin 
of the ventrals, and pass immediately behind the base of the pectorals. The second dorsal fin 
is higher. posteriorly than anteti_orly. The caudal :fin co.o..~stitutes nearly the fifth of the total 
length; its post~rior margin is subtruncated or convex. The anal fin is comparatively small, 
provided anteriorly with two spiny rays, the :first of which being quite diminutive and rudi
mentary, whilst the second is very stout, though not so long as the adjoining suft rays. The 
spine at the external margin of the ventrals is of moderate development; the tips of the latter 
fins are far from reaching the vent, which itself !:: situated at a short distance in advance of the 
anterior margin of the anal fin. The pectorals are quite elongated and sublanceolat.ed. 

Br. VII: VII ; D IX, I, 33 ; .A II, 7 ; C 3, 1, 8, 7, 1, 2 ; V I, 5 ; P 17 or 18. 

The scales are of medium size, deeper than long ; posteriorly pectinated, and provided with 
radiating furrows upon their an.terior section only. The. lateral line is nearly parallel with the 
dorsal outline, follows the middle of the peduncle of the tail, and extends to the very margin of 

the caudal fin . 
. The color is of a silvery bluish grey appe~rance, dinker along the dorsal region and upper 

surface of the head than beneath. The fins are greyish olive; and in the specimen before us 

the anal is maculated. 
References to the figures.-Plate XXIII, :fig. 1, represents .Amblodon gru,nniens, somewhat 

reduced in size. Fig. 2 is a scale from the dorsal region. Fig. 3, a sca.lo from the lateral _line. 

Fig. 4, a scale from the abdominal region. 
13a 
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2. AMBLODON SATURNUS, G rd. 

SPEC. CnAR.-Profilo of the head slightly depressed at the ocular region. Snout thick and rounded. Posterior extremity of 

maxillary even with a vertical line intersscting the pupil. Extremities of pectorals not extending as far as the tips of the 

ventrals, which do not reach the vent. Caudal fin posteriorly rectilinear. Ground color of upper regions purplish brown ; of 

the inferior regions, greyish or yellowish, each scale bearing a dark ·purplish spot upon its middle ; which spots are sometimes 
confluent, so as to constitute narrow streaks, corresponding somewhat to the rows of scales. An opercular patch. An obso

lete , light fascia may a lso be observed across the middle of the body. Fins rather dark. Belly and throat sometime~ unicolor, 

golden yellow. 

The general appearance of this species is proportionally shorter and deeper than either A . 
g1·unniens or A. concinnus. According to all appearances, it is a species of rather small dimen
sions. The specimens now before us are but six inches in total length, the head constituting 
the fourth of it. The back is very much arched, compressed, thin along the dorsal line, as in 
the other species of the genus with which we are acquainted. The greatest depth of the body, 
taken under the first dorsal fin, is very nearly equal to the third of the total length. 

The origin of the first dorsal fin is situated somewhat in advance of the base of the pectorals. 
It is comp~sed of more slender rays than in A. g1·unniens and A . concinnus. Its outline is more 
of a subtriangular shape, since the second and third rays are shorter than the fourth, which is 
the highest ; the others diminish again gradually, the first ray being, as usual, reduced to a 
small conical spine. The shape of the second dorsal does not differ from that of the other 
species. The caudal enters a little over five times and a half in the total length; its posterior 
margin is nearly rectilinear, instead of being convex, as in A. grunniens and A. concinnus. 
The origin of the anal is situated opposi-te the middle of the second dorsal ; its first spine is 
exiguous; the second is very stout, and nearly as deep as the second articulated ray. The ti_p 
of the first ray extends beyond a vertical line, which would intersect the terminus of the base 
of the second dorsal. The ventrals and pectorals are but moderately developed. A considerable 
space is left between the extremities of the ventrals and the vent, which is situated somewhat 
in advance of the anterior margin of the anal. 

Br. V: V; D X, I , 28; A II, 7; C 5, 1, 8, 7, 1, 4; VI, 5; P 18. 

The ground color of the upper regions, as exhibited upon specimens preserved in alcohol, is 
purplish brown, whilst the inferior regions are greyish or yellowish. On the centre of each 
scale exists a dark purplish spot, which, being sometimes confluent with the adjoining spots of 
the same row of scales, may constitute narrow streaks, corresponding to the series of scales. 



FISHES- SCI AENIDAE-LEIOSTOMUS LINEATUS. 99 

The upper surface of the head is almost uniform purplish brown; the posterior edge of the 
opercular apparatus being provided with a dark patch, not unlike what is observed in Pomotis 

and allied genera. An obscure or hazy light fascia extends from the origin of the second dorsal 
to the lower part of the abdomen, where it is lost in the uniform yellowish tint which predominates 
over the belly. The fins assume the dark hue of the body, even the ventrals; the pectorals 
alone being of a greyish olive. 
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LEIOSTOMUS, Lac e p . 

GEN. CBAR.- Body elongated, more or less subfusiform. Head moderate, anteriorly rounded ; snout thickish, and protruding 
beyond the lower jaw. Mouth large, inconspicuous, velvet-like teeth upon the j aws: Palate toothless. Opercular apparatus 

smooth; edge of preopercle slightly denticulated, if at all. Branchial aperture& continuous under the throat. Two dorsal fins, 
contiguous at their base ; anterior one spinous. Anal fin provided with t wo small spines. Posterior margin of caudal fin 
concave or subconcave. Insertion of ventrals situated posteriorly to the base of the pectorals. Upper surface of the head 

cheeks, and opercular apparatus scaly. Scales of body of moderate size. 

SYN.- Leiostomus, LAcEP. Hist. nllt. des Poiss . IV, 1819, 269.- Cuv. & VAL. H ist. nat. des Poiss. V, 1830, 140.-Dz
KAY, New Y. Fauna, IV, 1842, 69.- SrORER, Synops. 1846, 69. 

This genus is very cl osely allied to Amblodon, from which it chiefly differs by the inconspicu
ousness of its maxillary t eeth, and which are likewise more uniform. The small anal spines 
constitute another not less important feature. The shape of the caudal fin we consider also 
quite valuable in the diagnoses of these two genera. 

LEIOSTOMUS LINEATUS, Ayr es . 

The Little Ba.ss, or Cognard. 

PLATE XXII 0, FIGS 1-4. 

SPEc. CuAa.- Mouth large ; posterior extremity. of maxillary extending to a vertical line intersecting the posterior rim of the 

pupil. Superior and posterior edge of the opercle terminating into two fiat spines. Extremities of pectoral& nearly even with 
the tips of the ventrals. Scales large. Greyish brown above ; greyish silvery beneath, with oblique waving lines of umber 

brown. 

Snr.- Leiostomus lineatus, AYRES, in Proc. Cal. Acad. Nat. Sc. I, 1855, 25.- GRD. in Proc. Acad. Nat, Sc. Philad. VIII, 

1856, 135. 

The head constitutes a little less than the fourth of the total length. The mouth is large, 
for, the posterior extremity of the maxillary extends to a verticalline which would intersect the 
posterior rim of the pupil. The snout itself is thickish and rounded, and projects beyond the 
l ower jaw; the gape of the mouth being nearly horizontal. The eye is subcircular, its hori
zontal diameter entering about five times and a half in the length of the side of the head. The 
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edge of the preopercle is finely denticulated, whilst two flattened and tapering spines may be 
observed upon the upper and posterior margin of the opcrcle imbedded in the integuments. 
The scales covering the upper surface and sides of the head are well developed , and as large 
upon the cheeks as on the opercle. The branchial apertures are continuous under the throat, 
the branchial rays being seven in number on either side. 

The anterior dorsal fin is subtriangular, composed of eleven rays, properly speaking, the 
fourth being the highest; the third and fifth are equal and a little shorter t.han the fourth ; the 
eleventh is the smallest of all. Two other small spines may be observed, one immediately at 
the anterior margin of the second dorsal, whilst the otber is intermediate ·between the two fins. 
The second dorsal itself is highest anteriorly, diminishing gradually posteriorly. The anal fin 
is subtrapezoid, nearly as long as deep anteriorly, and slightly concave exteriorly. It does not 
extend as far posteriorly as the dorsal. A rudimentary and an exiguous spine exist anteriorly. 
The caudal is subcrescentic posteriorly, constituting about the sixth of the total length. 1'he 
insertion of the ventrals corresponds to a vertical line drawn immediately behind the base of the 
pectorals, and a little in advance of the anterior margin of the first dorsal. The spiny ray is 
long and slender, whilst the tips of the soft rays are far from reaching the vent. The pectorals 
are slender and sublanceolated; their extremities extending as far, if not further, than the tips 
of the ventrals. 

Br. VII: VII; D XIII, 22; A II, 12 ; C 4, 1, 8, 7, 1, 3; VI, 5; P 16. 
The scales are large, finely pectinated, oblong in shape, deeper than long, with radiating 

grooves upon the anterior section only. The base of the caudal alone is provided with small 
scales ; the lateral line may be traced to near the edge of the latter fin. 

The color is greyish brown above and greyish silvery beneath, the dorsal region being 
occasionally dark clouded . Oblique waving lines of umber brown are quite conspicuous along 
the dorsal region above the lateral line, resulting from a spot on each scale.; the sca.Ies being 
disposed upon oblique series cause the obliquity of the above lines. The base of the pectorals is 
black iuteriorly. 

The largest specimens observed are said to have measured eleven inches. 
References to the figures. - Plate XXII C, fig. 1, represents L eiostomus lineatus, size of life. 

Fig. 2 is a dorsal scale. Fig. 3, a scale from the lateral line. Fig. 4, a scale from the 
abdominal region. 
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UMBRINA, C u v. 

GEN. CnAR.-Body elongated and fusiform. Head moderate, subconical ; snout thickish, protruding over the lower jaw, a t 

the symphysis of which a barbel may be seen. Mouth small ; teeth velvet-like, exiguous. Palate toothless. Opercular appa

ratus smooth. Branchial apertures continuous ur1der the throat. Two dorsal flns contiguous at their base ; anterior one 

spinous. Anal fin provided anteriorly with one or two small spines. Posterior margin of caudal fin subtruncated. Insertion 

of ventrals situated posteriorly to the base of pectorals. Upper surface of head, cheeks, and opercular apparatus scaly. Scales 
of body of moderate size. 

SvN.-Umbrina, Cuv. Regn. anim.II, 1817 ; 2d ed. II, 1829; & ed. illustr. P oiss. 82.- Cuv. & VAL. Hist. nat. des Poiss. 

V, 1830, 171.-Dt:KAY, New Y. Fauna, IV, 1842, 78.-~TORER, Synops. 1846, 71. 

The "king fish" of the New Yorkers and the "whiting" of the South Carolinians belong to 
the present genus. Several other species inhabit the Gulf of Mexico, one of which is figured in 
the report to the United States and Mexican boundary commission. 

UMBRINA UNDULATA, G rd. 

SPEC. CHAR.-Mouth small ; posterior extremity of muillary extending to a vertical line drawn mid way between the anterior 

rim of the orbit and the pupil. Origin of ventrals situated opposite the anterior margin of the first dorsal. Extremities of 

pectorals not extending as far as the tips of ventrals, which do not reach the vent. Anal fin small and narrow. Scales mod

erate. Color ash-grey, silvery above, each scale bearing a small greyish-brown spot, giving rise to obJique and undulating 
lines. Beneath, metallic yellow, unicolor. 

SvN.-Umb1·ina undula!a, GRn. in Proc. Acad. Nat. Sc. Philad. VII, 1854, 148. 

The greatest length of the specimen described is six inches, the head being comprised in it 
four times and a half. It is more than probable that the species attains a larger size. The 
body is much compressed, especially the dorsal region, properly so-called. The upper surface 
of the head is rounded ; the snout prominent and subconical, protruding considerably beyond 
the lower jaw. The mouth is rather small, and the posterior extremity of the maxillary 
extends. to a vertical line, which would be drawn midway between the anterior rim of the orbit 
and the pupil. The eye is subelliptical, its horizontal diameter being contained about five 
times in the length of the side of the head. The first dorsal fin is subtriangular; its anterior 
margin is situated a little posteriorly to the base of the pectorals. The first -spine is a mere 
rudiment; the second spine is nearly as high as the third, which is the highest; the fourth is 
nearly equal to the second. A small spine is placed between the two dorsal fins, and a similar 
one at the anterior margin of the second dorsal, which is higher anteriorly than posteriorly, 
and twice and a half as long as the first. The caudal is posteriorly subtruncated, constituting 
about the sixth of the total length. The anal is about one third deeper than long; upon its 
base as deep as the first dorsal is high. - The posterior extremities of the pectorals extend to a 
vertical line, which would intersect the anterior margin of the second dorsal. The tips of the 
pectorals extend beyond the extremities of the ventrals, without, however, reaching the vent. 

Br.IV: IV; DXI,25; AI,9; 03,1,7,7,1,2; VI,5; P20. 
The scales are of medium size, finely ciliated posteriorly, wlth radiating furrows upon their 

anterior section only. Their general form is obliquely subquadrangular or rhomboid, deeper 
than long. The lateral line is slightly arched under the first dorsal fin, otherwise parallel to 
the dorsal outline. · 

The upper regions are ash-grey, silvery above, with a small greyish-brown spot upon each 
scale, constituting oblique and. undulating lines. Beneath, the color is of a uniform metallic 

yellow. 
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Family ATHERINIDAE, Bonap. 

The upper arcade of the mouth is formed by the premaxillaries, and the maxillaries, which 
are situated behind, are tapering towards i ts free or posterior extremity, instead of being 
dilated, as in all the other families, that of Mugilidae excepted. The upper jaw is very pro
t ractile, and the premaxillary and maxillary teeth and others, whenever extant, are generally 
so small as to require to be magnified, in order to become visible. The branchiostegal rays are 
six on either side. There are four gills on either side, but no pseudo-branchiae. The branchial 
apertures are continuous under the throat. 

The body is covered with cycloid scal es, and provided laterally with a silvery band, whilst 
the line of mucous pores is wanting. There are two dorsal fins, widely separated, the 
ventrals being abdominal. The stomach is a simple membranous pouch, without cul-de-sac; the 
pyloric appendages are likewise wanting. The swimmimg bladder, however, is extant. 

Svn.-Jllherinidat, BoNAP. Syn. Vert. Syst. 1837.-Gnn. in Gilliss' U. S. N. Astron . Exped. to S. Hemisph. II, 1855, 237. 

The large species of this family are much esteemed as an article of food by all the sea coast 
people. The small ones are equally delicate, although not made an article of commerce, for the 
very simple reason that it is not remunerative. 

ATHERINOPSIS, Girard. 

G EN. CaAn.-Palate toothless. Gape of the mouth directed obliquely upwards ; jaws even at their extremities ; snout 

rounded or obtuse. 

SvN.-.11/htrinopsis, G nn. in Proc. Acad. Nat. Sc. Philad. VII, 1854, 134; &, in Gilliss' U. S. N. Astr. Exp. to South. 

Hemisph. II, 1855, 237. 

This genus has all the characters of Atherina, except that the palate is toothless. The 
structure of the mouth is after the fashion of Mugil: the premaxillaries (intermaxillaries) 
constituting its upper arcade at the exclusion of the maxillaries, which are situated behind the 
latter. The lower jaw is even with the upper; the gape of the mouth is directed more or less 
obliquely upwards. The latter feature will at once distinguish the present genus from that 
of B asilichthys, in which the upper jaw projects beyond the lower. 
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ATHERINOPSIS CALIFORNIENSIS, Grd. 

California "Smelt." 

PLATE XXII c. 

SPEC. CHAR.-Head small and subquadrangularly pyramidal, constituting the sixth of the enttre length. Base of anal fin 
much longer than that of the second dorsal. Greyish brown above ; light brown or silvery beneath. Fins olivaceus, unicolor. 

SvN.-Jltherinopsis caMforniensis, GRn. in Proc. Acad. Nat. Sc. Philad. VII, 1854, 134, 141, &.151; &, in Journ. Boat. Soc. 
Nat. Hist. VI, 1857. Plate xx1v, figs. 1-4. 

Jltherina storeri, AYREs, MS.-GRn. in Proc. Acad. Nat. Sc. Philad. VIII, 1856, 136. 
The " Smelt" of the California settlers. 

We have had an opportunity of examining a great number of specimens of this species, 
measuring from five to seventeen inches in total length, the head constituting precisely the 
sixth part of it. The body is very much compressed, rather slender in general appearance, and 
gracefully subfusiform. The _dorsal line is but slightly arched in the adult fish; in the young 
it is less so yet, passing gradually to the upper surface of the head without transition. The 
same is true of the ventral outline: more convex in the adult than in the young. The back 
anterior to tbe fins is generally :rounded off. The greatest depth of the body, taken immediately 
in advance of the origin of the ventral fins , is contained about seven times in the total length ; 
the least depth, on the peduncle of the tail, is about the half of the greatest. 

The head is proportionally small, -slightly convex above, and subquadrangularly pyramidal, 
though the sides slope inwardly downwards, thus rendering t he inferior plane much narrower 
than the upper. The snout itself is subconical in its retracted condition. Protractile to a 
certain degree, the mouth, which is of moderate size, preserves, nevertheless, its horizontal gape. 
It is the .only portion of the head, the preorbital region included, which is deprived of scales, 
and hence perfectly smooth. The·teeth are very exiguous, of the velvet-like type. The tongue 
is narrow, anteriorly rounded, and perfectly smooth. The anterior nostril is situated midway 
between the anterior rim of the orbit and the extremity of the snout. The eye is subcircular 
and of moderate size; its horizontal diameter enters about four times and a half, or a little more, 
in the length of the side of the head. The branchial fissures are continuous under the throat, 
and prolonged towards the hyoid apparatus. The branchiostegal rays are five on either side 
and quite slender. The inter-and subopercle are well developed. 

The origin of the. anterior dorsal fin is equidistant between the extremity of the snout and 
the fork of the caudal; the .fin itself is composed of seven spiny rays, the first of which being 
the highest. The second dorsal is situated opposite the anal; and since its base is a good deal 
shorter than that of the latter, the posterior extremities and the anterior margins of these two 
fins do not coincide with the same verticallin~s. The rays are thirteen in number, diminishing 
less abruptly in height than in the anterior dorsal, thus giving the upper margin of that fin a 
more gradual slope. The caudal fin is deeply forked, and contained in the total length about 
six times, the same as the head. The anal is as deep anteriorly as the second dorsal is high, 
diminishing, however, very rapidly backwards. The origin of the ventrals is nearer the 
terminus of the anal than the extremity of the snout; they are composed of five well developed 
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and dichotomised rays, and a rudimentary, undivided one upon their external edge. The pec
torals are well developed, posteriorly falciform, and terminating into a point. 

Br. VI: VI; D VII, 13; A I, 27 ; C 5, 1, 8, 7, 1, 7; VI, 5; P 15. 

The scales are large, constituting but thirteen longitudinal series upon the line of greatest 
depth of the body. Longer than deep on the dorsal region, and deeper than long on the 
abdominal region, they are rounded off upon their posterior margin, and truncated upon their 
anterior margin. Radiating grooves may be seen upon the posterior section of the scale only. 

The cheeks, operculatur apparatus, and the upper surface of the head, are covered with large 
and imbricated scales, similar to the scales of the body, except that their outline is subjected to 
infinite variations. 

The dorsal region above the silver band is greyish brown, as also the upper surface of the 
head; the silver band is margined with bluish black. The flanks , sides o head, and belly are 
light brown in the young and silvery in the adult. The fins are olivaceous and unicolor. 

R eferences to the figures. -Plate XXII c, fig. 1, represents, size of life, Atherinopsis califor
niensis, from San Francisco. Fig. 2, an outline of the fish seen from above. Fig. 3, an outline 
of the head from beneath. F ig. 4, a section of the body taken across i ts middle. Fig. 5 is a 
scale from the dorsal region. F ig. 6, a scale from the abdominal region. 
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Family SCOMBRIDAEJ Bonap. 

The fishes of this family are exceedingly diversified in their external form and aspect, 
according to the genera and species. Their body is covered with scales generally speaking 
minute or diminutive, and which, by their unconspicuousness, leave the skin the appearance 
as though it were perfectly smooth. In some species the scales themselves exhibit both the 
cycloid and ctenoid structures. Many of them are provided, on the sides of the tail, with a 
crest or ridge oftentimes protected by a series of keeled, bony, scale-like shields. The dorsal, 
caudal, and anal fins are scaleless, and their structure undergoes a series of considerable modifi
cations, according to the species. The sides of the head are smooth, the opercular apparatus 
presenting neither spines nor serratures. There are numerous pyloric appendages to the intes
tine, but the swimming or air bladder is wanting. 

SrN.-Scombridae, BoNAP. S~tgg. distr. anim. vertebr. 1831, 107.- DEKAY, New Y. Faun. IV, 1842, 101.-STORER, 
Synops. 1846, 89. 

Scomberoides, Cuv. R~n. anim. II, 1817, 311; 2d. ed. II, 1829; &, ed. illustr. Poiss. IIS.-Cuv. & VAL. 

Hist. nat. Poiss. VIII, 1831, 1. 
Scomberoideae, RICHARDs. Faun. Bor. Amer. III, 1.836, 76 . 
Scomberidae, YARR. Hist. Brit. Fish. l, 1836; &, 2d ed. I, 1841, 137. 

This is one of the most interesting family of the order of Acanthopterians, and one the rep
resentatives M which are very numerous. Whether they are really scarce along the coast of 
California and Oregon, or whether not caught vr observed as yet, we are not prepared to tell 
from the distance at which we are now writing. One fact is certain, that, up to the present 
year 1858, we have been made acquainted with but four species of this family; one, a mackerel, 
procured at San Diego, and which we have never seen; another, a bonito, also from San Diego ; 
and, finally, two trachuri, one from the harbor of San Francisco ; the other from San Diego. 

The scomberoids are fishes most useful to man; the pleasant and agreeable taste of their 
flesh, the size reached by some species, and especially their incalculable number, constitute them 
a source of trade and wealth. Indeed, the herrings alone can be compared to them in this 

respect . 
The mackerel above referred to, and of which no specimens have so far come under our obser-

vations, has been described under the name of 

ScoMBER DIEGO, Ayres, 

in the Proceedings of the California. Academy of Natural Sciences, I, 1857, 92-where our 

readers may find whatever has been said respecting it. 

PELA.MYS, C u v . & V a 1. 
GEN. CHAR.- T wo dorsal fins approximated; num~rous finials behind the latter and the anal. Peduncle of tail keeled on 

either side. Scales s~all, inconspicuous; thoracic corselet of moderate development. Maxillar teeth elongated, compressed, 
sharp , and acute. Teeth on the palatines bones; none on the vomer. Branchial apertures continuous under the throat. Oper-

cular apparatus smooth. 

S rN.-Pelamys, Cuv. & VAL. Hist. nat. des Poiss. 1831, 149.-DEKAY, New Y. Fauna. IV, 1842, IOG. -STORER, 

Synops. 1846, 90. 

A genus allied to the mackerels (Scomber) from which it differs by the approxima.tion of the 
dorsal fins. · Also, by its pointed, sharp, and compressed maxillar teeth; the thud one oo 

14 a 
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eitl1er side of the lower jaw being larger than the rest and situated more inwardly; and by the 
presence of teeth on the palatine bones, which do not exist in the mackerels . 

PELAMYS LINEOLATA, G rd. 

SPEc. CnAn.-Head sub-conical; gape of mouth somewhat oblique; jaws nearly even; posterior extremity (If maxillaries 

extending to a vertical line drawn within the posterior rim of the orbit. Origin of anterior dorsal situated slightly in advance 

of the base of the pectorals. Anterior margin of anal placed opposite the posterior margin of the second dorsal. Eight fin lets 

above the tail, and seven under it. Bluish black above, with longitudinal blackish streaks ; silvery on the sides, and yellowish 

beneath. 

The only specimen of this species which has come under our observation as these sheets were 
passing through the press, measures about eleven inches in total length . The body is most 
gracefully elongated, rather slender, very much compressed, and sub-fusiform in its profile. 
The greatest depth, taken at the insertion of the ventral fins, is contained six times in the total 
length; the greatest thickness, at the same region, being about the half of the depth just 
alluded to. 

The head constitutes about the half of the total length; the gape of the mouth is somewhat 
oblique upwards, the snout being sub-conical, and the jaws nearly even; the lqwer one having 
a tendency to project very slightly beyond the upper. The posterior extremity of the maxillar 
bone, which is rounded, falls evenly with a vertical line drawn inwards of the posterior rim of 
the orbit. The teeth are rather distant and more slender on the upper jaw than on the lower, 
towards the apex of which two canine-like ones may be observed, one on either side, and some
what larger than the rest. The eye is moderate sized, sub-circular, its horizontal diameter 
entering about six times in the length of the side of the head; twice in advance of its anterior 
rim. The anterior nostril is very minute, situated midway between the apex of the rostrum 
and the centre of the pupil; whilst the posterior one, an elongated, vertical, sub-crescentic split, 
is placed somewhat in advance of the orbit, its sub-concave side towards the eye. The edge of 
the opercular apparatus constitutes an even curve. 

The origin of the first dorsal fin takes place upon a vertical line which would pass somewhat 
in advance of the base of the pectorals. It is highest anteriorly, diminishing gradually in 
depth backwards. It is somewhat longer than the head, hence its length is a little more 
than the fourth of the total length. A space of three-eighths of an inch exists between the 
two dorsal fins . The second dorsal is sub-triangular, a little longer than high, and is followed 
by eight finlets, the tip of the last of which reaching the base of the caudal fin. The anal, 
somewhat smaller than the second dorsal, is sub-triangular also, its anterior margin being 
situated nearly opposite the posterior margin of the latter mentioned fin. Seven finlets a little 
larger than the dorsal ones may be seen under the peduncle of the taiL The caudal is slender, 
its posterior margin having the shape of a very open crescent. The ventrals are moderate 
sized, their anterior margin corresponding to a vertical line drawn immediately behind the base 
of the pectorals. The pectorals themselves are rather short; sub-falciform and broad at the 
base. 

Br. VII: VII; D XVIII, 13 ; A 12 ; C 11, 1, 9, 8, 1, 12; V 1, 5 ; P 27.-
The scales, as already observed, u.re quite small and inconspicuous; even those constituting 

the thoracic corselet require something more than a superficial glance before their presence is 
made obvious. The lateral line is somewhat undulated, although following a direct course from 
the upper region of the thoracic arch to the peduncle of the tail. It is nearer the dorsal outline 
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at its onset than further back. The caudal keel or ridge begins almost evenly with the ante
penultimate finlets, and extends to the base of the caudal fin, being more developed upon its 
middle than at its extremities. The accessory keels at the base of the caudal fin may easily be 
observed, although much less developed than the one just referred to. 

The upper surface of the head, and occipital region to the first dorsal are bluish black. The 
dorsal region is rather lighter, though bluish still, with three longitudinal and somewhat 
oblique blackish streaks, starting from various points on the lateral line and running towards 
the dorsal l ine, parallel to one another. The rest of the flanks and sides of the head are silvery, 
whilst the abdominal region, properly so called, is yellowish golden. The dorsal and caudal 
fins are bluish black also, the anterior dorsal being a good deal darker than the others ; the 
pectorals are greyish above and yellowish beneath, whilst the ventrals and the .anal are of a 
pure lemon hue. 

List of specimens. 

Catal. No. of Sex and Locality. When collected. Whence obtained. Nature of specimens. 
No. spec. age. 

- - - -
688 1 Adult •• San Diego, Cal ... ... ...... 1857 A. Cassidy .... . ........ .. . Alcoholic • •• •• _ •• _. 

TRACHURUS, Ra f in . 

GEN. CHAR.-Body elongated, compressed, sub-fusiform in its profile. Head well developed, compressed also. Mouth 

moderate ; lower j aw longest. Small teeth on the jaws ; velvet-like teeth upon the vomer and palatine bones. Opercular 
apparatus smooth. Branchial apertures continuous under the throat. T wo dorsal fins distinct. Two free spines in advance of 
the anal fin. Caudal furcated. Scales moderate in size. Lateral line composed of narrow and vertical scutellae, keeled 

upon their middle and ace rated posteriorly. 

SYN.-Trachurus, R AFJN. Caratt. nuovi Generi e JIUove specie di Animali, &c. della. Sicilia, &c. 1810.-Cuv. & VAL. Hist. 
nat. des Poiss. IX, 1836, 6. 

0 BSERV.- This genus may be distinguished from Caranx proper by the structure of its lateral 
line, which is composed of vertical, scale-like scutellae throughout its whole length, whilst in 
Caranx the same scutellae are observed upon the posterior portion of the body only. The 
general shape of Trachurus appears to be more elongated also than in Caranx. In both, 
however, we obser11e a small, nearly horizontal spine, at the anterior margin of the first dorsal 
and directed forwards. 

1. TRAOHURUS SYMMETRIC US, G r d . 

SPEC. CHAR.- H ead forming the fourth of the total length. Posterior extremity of maxillary extending to the anterior rim 

of the orbit. Scutellae of lateral line smallest upon its bent, under the anterior third of the second dorsal. "Greenish brown 

o.bove, l ighter on the sides, silvery beneath; Sides silvery. A brownish black blotch at the superior and posterior angle of the 

opercle. Dorsals somewhat clouded ; other fins nearly colorless. " 

SYN.- Caranx symmetricm, AYREs, in Proc. Cal. Acad. Nat. Sc. I, 1855, 62. 

The specimen which we describe is but five inches and a quarter in total length, whilst the 
one first observed by Dr. Ayres measured seventeen inches, and since we have to deal with an 
immature specimen we will briefly state a few of its most prominent features. 

The body is compressed and sub-fusiform in its profile, the head forming about the fourth of 
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the total length, in which the caudal fin itself enters about five times and a half. The gape of 
the mouth is oblique upwards, the lower jaw being the longest, and the posterior extremity of 
the maxillary, which is quite dilated, extending to a vertical line drawn in advance of the orbit. 

The origin of the anterior dorsal fin takP.s place posteriorly to the insertion of the ventrals, 
and is somewhat higher than the second. The origin of the anal is situated a little posterior to 
that of the second dorsal, and terminates almost evenly with the latter. The terminal ray of 
both of these fins, though united to them, resembles more an isolated finlet than an ordinary 
ray. It is larger than those preceding it, and hence quite conspicuous; its tip reac:tes the 
rudimentary rays of the caudal above as well as below. The caudal fin is deeply furcated. 

Br. VII: VII; D VIII, 40;? AU, 1, 28; 0 6, 1, 9, 8, 1, 6; Vr, 5; PI, 22. 
The scales of the body are not preserved upon our specimens ; a few scattered ones exhibit a 

pectinated or rather spiny posterior edge, numerous and fine concentric striae, but no radiating 
furrows. The lateral line, from the upper edge of the opercle, extends nearly parallel with the 
back to the beginning of the second dorsal, where a gracefully open curve b~ings it along the 
middle of the tail, hence runs s traightway to the caudal. The scale-like scutellae of which it is 
composed are vertically elongated and quite narrow, largest upon the middle of the tail and 
smallest upon the bent, except near the base of the caudal, where they taper off into exiguous 
plates. Their middle region is keeled, inconspicuously anteriorly, prominently along the tail, 

the keel increasing towards the caudal fin. 
The specimen before us being somewhat. discolored, we have nothing to add touching its 

various tints, having quoted in the specific diagnosis the coloration as observed by Dr. Ayres 
on a fresher specimen. 

List of specimens. 

Catal. No. of Sex and Locality. When collected. Whence obtained. Orig. Nature of speci-

No. spec. age. No. mens. 

-- ------ --
488 1 Young _ San Francisco, CaL ________ 1856 Dr. W. 0. Ayres ---- - - 26 Alcoholic-------

2. TRACHURUS BOOPS, G rd. 

SPEc. CHAR.-Head contained a little over four times and a half in the total length. Posterior extremity of maxillary 

extending to a verlical line interscctmg the anterior rim of the pupil. Curve of lateral line situated in advance of the second 

dorsal fin. Pectoral fins very long, slender, and falcate. Greyish olive above; yellowish beneath. A. black patch at the 
posterior edge of the opercle. Fins unicolor, 

As the specimen upon which this species is established may be considered of mature growth, 
its characters will better compare with those of the preceding one, and especially with the 
de::cription of the latter by Dr. Ayres. . 

Its iotallength measures twelve inches, the bead being contained in it a little over four times 
and a half, and exactly four times to the fork of the caudal fin. The body is elongated, very 
much compressed, subfusiform in its profile, and of great symmetrical beauty. The greatest 
depth which corresponds to the origin of the second dorsal enters about four times in the total 
length. The upper surface of the head is sub-convex, and gently declivous forwards, the snout 
being rounded and rather obtuse, the lower jaw projecting slightly beyond the upper, owing to 
the obliquity upwards of the gape of the mouth. The maxillar bone is quite dilated posteriorly 
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and subtruncated, its upper angle corresponding to a vertical line which would intersect the 
anterior rim of the pupil. The eye itself is well developed sub-circular, its longitudinal 
diameter entering about five times in the length of the side of the head. 

The first dorsal is sub-triangular, and nearly as high as the second; it is preceded anteriorly 
by a small spine; the third ami fourth rays are the highest, the fifth being a good deal shorter 
than the first (properly so called), and the sixth and seventh the shortest and more widely 
apart than the rest. This fin, therefore, is composed of eight rays, if the anterior spine may 
be counted as one. The anal spines are sub-equal, equi-distant between the anterior margin of 
the anal fin and the vent, and situated opposite the anterior margin of the second dorsal ; the 
vent itself being equi-distant between these same anal spines and the tips of the ventral fins. 
The caudal fin is slender and very deeply forked ; the peduncle of the tail being broader than 
deep, owing to the prominence of the lateral keel upon that region. The ventral fins are rather 
short, and inserted upon a vertical line passing somewhat in advance of the postero-inferior 
edge of the base of the pectorals. The pectorals themselves are falciform, broad at their base, 
elongated and slender towards their extremity, which extends posteriorly to a vertical line 
drawn beyond the middle of the triangular portion of the anal fin . 

Br. VII: VII; D VIII, 24; A II, 21; C 5, 1, 8, 8, 1, 5; V 1, 5 ; P 1, 24. 
The scales are of moderate development, deeper than long, sub-ellipsoid in shape, existing on 

the upper part of the opercular apparatus as well as on the cheek. The lateral line, from the 
upper part of the gill aperture, takes a straight and somewhat upward course until opposite 
tl1e base of the first dorsal fin, where an open and regular curve brings it down to the middle 
of the flanks, hence extending straightway to the base of the fin . The armature, peculiar to 
this genus, commences immediately below the curve just alluded to, opposite the anterior margin 
of the second dorsal fin ; the scutellae increasing gradually in rize backwards as well as the 
spinous keel observed upon their middle region. 

The upper surface of the head and body from the lateral line upwards is greyish olive, 
somewhat darker on the former region, whilst the flanks and the abdomen are yellowish, with 
a metallic reflect. The posterior margin of the opercle exhibits a conspicuous black patch. 
The dorsal and caudal fius are of-a darker hue than the dorsal region, whilst the anal, 
pectorals, and ventrals exhibit nearly the same tint as the regions where they are inserted. 

List of specimens. 

Catal. No. of Sex and Locality. When collected. Whence obtained. Nature of spedmens. 

No. spec. age. 

- - -----
689 1 Adult .. • San Diego, CaL ••••••••••• 1857 A. Cassidy • ••• • • •• -.-- -- -- Alcoholic •••••• •••• 

I 
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Family SQUAMIPENNES, M u 11. 

The structural peculiarities of this family, as far as investigated, are but few in number, and 
one of them, viz: the presence of scales over nearly the whole extent of the vertical :fins, the 
spinous portion of the dorsal excepted, is met with, to a certai~ degree, in Sciaenoids, but the 
cavernous structure of the skull in the latter will always assist in detecting the true affinities of 
the various genera and species referable to either of these two families. 

The body of the Squamipennes is very compressed, and generally deep and short, protected 
with ctenoid or pectinated scales. The spinous portion of the dorsal being either continuous 
with the soft portion, else separated. The preopercle is spineless in the majority of cases, and 
somewhat spinous in others. The maxillar teeth assume various shape and structure : brush 
or bristle like, trenchant or cutting, and tri-lobed or serrated upon their edge, velvet-like, and 
even card-like, according to the genera. The palate being either toothed or toothless. 

SvN.-Sqttammipennes, Cuv. Rl!gn. Anim. IT, 1817, 332; 2d ed. II, 1829 ; &, ed. Illustr. Po iss. 1()4.-Cuv. & VAL. Hist. 
nat. Poiss. VIr, 1831, 1. 

Squammipmnae, RICHARDS. Faun. Bor. Amer. III, 1836, 73. 

Squamipennes, MuLL. in Wieg-rn. Archiv. f. Naturg . I, 1845, 136. 
Chaetodontidae, BoNAr. Sagg. Distr. Anim. Vert. 1831, 106. 

Chaetodontoideae, RICHARDS. Faun. Bor. Amer. III, 1836, 73. 
Cl~etodontidae, DEKAY, New Y. Faun. IV, 1842, 97.- STORER, Synops. 1846, 85. 

The appellation of Squamipennes, expressing the family trait more generally than Ohaetodon
tidae, is here adopted on that sole ground, although it has likewise priority of publication. 

EPHlPPUS, C u v . 

GEN. CHAn.-Body sub-elliptical or sub-circular, provided with two contiguous dorsal fins; the spinous or anterior one is 

scaleless, very much depressed at its junction with the soft, and capable of being fo!ded into a dorsal groove. Anal fin preceded 

by three spiny rays. Pectoral fins sub-elliptical. Branchial apertures separated underneath by a very wide isthmus. Scales 

moderate sized 

SrN.-Ephippus, Cuv. Rl!gn. Anim. II, 1817, 335; 2d. ed. II, 1829, 191 ; &, ed. Illustr. Poiss. 108.-Cuv. & VAL. Hist. 
nat. Poiss. VII, 1831, 112.-DEKAY, New Y. Faun. IV, 1842, 97.-STORER, Synops. 1846, 86. 

The genus Ephippus belong to that tribe of the family in which th_ere are no teeth to the 
palate, but on the other band provided with brush-like teeth to either jaw; in which, further
more, the preopercle is smooth or spineless, and the anterior dorsal separated from the second 
by a wide depression in its outline, although both fins are continuous at their base. 

EPHIPPUS ZONATUS, Gr d. 

SrEc. CHAR .-Head small ; snout very short, abruptly declivous; mouth quite small, posterior extremity of maxillary not 
extending quite to a vertical line which would be drawn across the anterior rim of the orbit. Eyes moderate sized. Branchial 

isthmus very wide. Extremity of first soft ray of ventrals filiform, and reaching the vent. Second anal spine much stouter than 
thd first and third. Anal and soft dorsal sub-similar in shape or outline. Olivaceous grey above, yellowi~h beneath, transversely 

banded with black. 

The largest of the two specimens which we have had an opportunity to examine is not quite 
six inches in total length. The body, which is sub-circular in its profile, is very much com
pressed; the greatest depth being equal to the length, the head and caudal fin excluded; the 
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pedunr.le of the tail is rather short and slender. The head is small and constitutes a little less 
than the fourth of the total length ; the snout being round and abruptly declivous. The pre
nasal aperture, which is small and circular, is situated at the anterior aspect of the rostrum, 
somewhat nearer the orbit than the margin of the upper lip, while the post-nasal one is well 
developed, in the shape of a compressed ellipsis, bbliquely situated in advance of the orbit. The 
mouth is ra:her small, its gap(l nearly· horizontal, the posterior extremity of the maxillary 
extending to a vertical line drawn between the post-nasal aperture and the anterior rim of the 
orbit. The eye is of moderate size,_ circular in shape, its diameter entering about three times 
and a half in the length of the side of the head. 

The branchial apertures do not extend much below the opercular bone, thus giving rise to a 
very wide isthmus ; the branchiostegals, four on either side, are but moderately developed. 

The origin of the spinous dorsal fin corresponds to a vertical line which would pass imme
diately behind the base of the pectorals. The two first spines are very small and inconspicuous; 
the third is the largest of all ; the rest diminish gradually to the last. The anterior margin 
of the soft dorsal is inclined backwards ; its upper margin is somewhat undulated ; its posterior 
extremity, which is somewhat rounded1 does not quite reach the insertion of the caudal fin. 
The . anal is shorter than the dorsal, but proportionally as deep as the latter is high. In 
shape or outline both of these fins are alike ; the posterior extremity of the one under considera
tion is nearly even with the dorsal, and at the same distl~nce from the insertion of the caudal as 
the latter. Of the three spines at its anterior margin, the second or middle one is the stoutest 
and deepest, the first and third being sub-equal anj small. The caudal is dove-tail like, 
slightly undulated upon its posterior margin which otherwise assumes a truncated appearance ; 
it constitutes about the sixth of the total length. The anterior or external margin of the 
insertion of the ventrals is situated somewhat in advance of the pectorals and posterior edge of 
the opercle; these fins are sub-triangular, the first articulated ray being filiform upon its 
extremity, which extends as far as the vent, placed somewhat in advance of the anterior margin 
of the anal fin. Th_e spiny ray is slender and acute, sub-equal with the fourth articulated <;me. 
The pectorals are rather small, exteriorly rounded and sub-conical in their outline; their 
posterior extremity not extending as far as the tips of the ventrals. 

Br. IV: IV; D VIII, I, 22; A III, 19; C 2, 1, 8, 7, 1, 3; VI, 5; P 16. 

The scales are of moderate size, deeper than long, and finely pectinated ·posteriorly, whilst 
the anterior section exhibits distant furrows. The lateral line constitutes a curve, convex 
upwards, nearly parallel to the dorsal outliM, reaching the middle of the caudal peduncle 
near the terminus of both the dorsal and anal fins. 

The ground color of the upper region is olivaceous grey, that of the inferior region yellowish; 
the middle of the flank exhibiting an intermediate hue between the two tints just alluded to. 
A black band, slightly convex forwards, extends from the occiput across the eye, to the throat in 
advance of the branchial aperture and a little beyond it. A second similar band, broader and 
more convex still, has its initial point immediately in advance of the spiny dorsal, extending to 
the abdominal region at a level with the insertion of the ventra)s, passing immediately behind 
the pectorals and encroaching somewhat upon the posterior edge of the opercle. Like the former, 
it does not meet underneath with its fellow. The third and narrowest band, from the fourth 
and fifth dorsal spine, extends to about the middle of the distance between the lateral line and 
the vent, being likewise slightly convex forwards. The fourth band, which is nearly as broad 
as the second

1 
stretches obliquely backwards from the anterior margin of the soft portion of the 
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dorsal to the anterior margin of the soft portion of the anal; it tapers somewhat downwards and 
meets its fellow of the opposite side. A :fifth band, slightly convex posteriorly, may be observed 
under the posterior half of the soft dorsal and covering the posterior region of the body, properly 
so called. Finally, a sixth band occupies the caudal region near the insertion of the caudal fin. 
The :fins are of a dark greyish hue, the anal and ventrals being rather blackish, and the caudal 
and pectorals olivaceous. 

This species is closely allied to E. faber of our Atlantic coast, from which it may be distin
guished by the outline of the vertical fins chiefly. 

List of specimens. 

Catt.l. No. of Sex and Locality. When collected. Whence obtained. Nature of specimens. 

No. spec. age. 

~, 
-

2 Adult.. Off San Diego, CaL ._ •• _ • • _ 1857 A. Cassidy • ••••••• •• ••• _ •• 
1 

Alcoholic •••••••••• 

Family :BLENNIDAE J B on a p . 

The family of Blennioids, as it now stands in the system, offers a grea.t variety of forms or 
outline in their body, from a rounded and sub-fusiform shape to an elongated, taenioid, and 
very much compressed one. The body is scaly in some genera ; scaleless in others . The scales, 
when they exist, are either cycloid or ctenoid in structure. 'J.'he :fins present, likewise, a g reat 
diversity of structure and aspects adapted to the various forms which the body assumes . 

The ventrals, when present, are separated from one another, and situated in advance of the 
base of the pectorals. In some genera. these :fins are quite rudimentary, whilst in others they are · 
altoget-her wanting.. The pseudobranchiae are g ill-like and conspicuous. There are no pyloric 
append~ges to the intestine, and but few genera exhibit a swimming or air bladder, which 
is absent in the great majority. Many, also, are provided with a papilla genitalia, which, however, 
may be observed in other families, such as the Gobioids, Gadoids, and Cyprinodonts. 

SYN.-Blennidia, RAFJN. Anal. of Nat. 1815. 

Blennioides, R nso, Hist. na t. Europ. merid. III, 1826, 229. 
Blennidae, BoNAP. Syn. Vert. Syst. 1837. 

The family now under consideration is composed of fishes of small and even of diminutive 
size to but few exceptions, the most striking of which is the wolf :fish, .A.narrhichas lupus, 
which is the largest of the group. 

But, whether large or small, they are never made an object of trade, since neither of them 
are esculent :fishes . On the contrary, they are generally repulsive to fishermen and people at 
large, owing, undoubtedly, to the quantity of mucous with which their body is usually covered. 
Some of them are provided with cutaneous flaps or tufts about the orbits, and when the skin is 
scaleless it has quite a flabby appearance. 
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BLENNIUS, Art. 

G&N. CHAR-- Body elongated, compressed, covered by a soft and scaleless skin H ead short •nd obt t · 1 'd d . · ~ use an er1or y, prov1 e 
above w1th membranous flaps or tentacles. T eeth Jon"', uniform and closely set together upon on b tl · ft 

o , . e row on o 1 Jaws ; o en-
tim~s a canine tooth a~ the posterior extremity of that row. Palat toothless. Dorsal fin occupying almost the whole dorsal 
reg10n. Caudal posteriOrly rounded. Anal elongated. Ventrals exiguous, inserted under the throat, in advance of the baso of 
the pectorals. Pectorals large and fan-like. 

SYN.-Blennius, AnTED. Gen. P isc. ed. Walb. 1792, 168; &., Syn. Pisc. ed. II, 1793, 44.- Cuv. Regn. Anim . II, 1817, 

249 ; 2d ed. II, 1829 ; &, ed. illust. Po iss. 170.-Cuv. & VAL. H i st. nat. des Po iss. XI, 1836, 197 .-D&KAY, 
New Y. Fauna IV, 1842, 148.-STOREn, Synops. 1846, 117. 

We cannot help thinking that the genus Blennius, as admitted by our predecessors embraces 
too great a variety of species, and we offer the above diagnosis with a view of restric~ing some
what the limits of that genus. Further researches into ·the natural history of these fishes are, 
nevertheless, necessary before anything satisfactory can be written on that subject . 

BLENNIUS GENTILIS, G rd . 

PLATE XXV a, Fig. 4. 

SPEC. CHAR.-A small canine on either side of the upper jaw. A supraorbital membranous flap. A slight depression between 

the spinous and the soft portion of the d'orsal fin. Lateral line terminating under the eleventh spiny ray. Ground color 
yellowish brown, maculated with purple. 

SYN.-Blennius gentilis, GnD. in Proc. Acad. Nat. Sc. Philad. VII, 1854, 149. 

DESCR.-The body has an elongated appearance, is very much compressed, tapering towards 
the peduncle of the tail, and, when viewed in profile, sub-fusiform in its outline. The thoracic 
region is the deepest, and equal to the head in length, which constitutes a little more than the 
fifth of the entire length. The snout, as usual in the genus, is very abbreviated and rounded. 
The mouth is but moderately cleft ; the posterior extremity of the maxillary extending to a 
vertical line intersecting the pupil. The teeth constitute, upon the margin of the jaws, a 
uniform· and dense aerie, diminishing slightly in height posteriorly. At the extremity of the 
serie of the upper jaw may be seen, on either side, a small canine. The lips are thin and well 
developed. The eye is large and circular, and its diameter is contained about four times in the 
length of the side of the head. A slender membranous flap is inserted within the upper rim of 
the orbit upon the upper surface ~f the globe of the eye. The branchial aperture of either side 
terminates about evenly with the inferior edge of the base .of the pectoral fin, so that a wide 
isthmus exists between them under the throat. The branchiostegal rays are five in number on 
either side. 

The origin of the dorsal takes place in advance of the base of the pectoral, and almost at the 
occiput. The spinous portion is slightly arched upon its middle, and separated from the soft 
portion by a very slight depression in the upper outline of the fin. The soft rays posteriorly 
are a little higher than the spinous ; their tips when bent backwards project beyond the inser
tion of the caudal. The origin of the anal is placed nearly opposite the beginning of t~e soft 
portion of the dorsal, but does not extend quite as far posteriorly, and is much lower; it is 
preceded anteriorly by two post-anal flaps. The tips of its posterior rays reach the base of the 
caudal. The caudal itself enters a little short of six times and a half in the total length. 

15 a 
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The ventrals, long and fil iform, are inserted nearly opposite the anterior margin of the dorsal ; 
their tips do not reach the vent. The pectorals are broad and fan-like ; their extremities ~xtend 
posteriorly to a line intersecting the vent. 

Br. V : V; D XII, 17; A 19; C 6, 1, 5, 4) 1, 5; V r, 2; P 12. 
The lateral line, from the upper edge of the branchial fiss1,1re, bends slightly upwards, and 

terminates abruptly under the eleventh dorsal ray. 
The ground color is yellowish brown or olivaceous, maculated with purple, the blotches or 

maculae upon the sides of the head and abdomen being rather sub-quadrangular. The fins are 
maculated also, the base and external margin of anal being yellowish. Upper part of head, 
snout, and ventrals, uniform deep purple. Belly olivaceous, unicolor. 

References to the figures.-Plate XXV a, fig. 4, represents Blennius gentilis, size of .l~f.~! .. 
:, .· .. 

List of specimens. 

Catal. No. of Sex and Locality. When collected. Whence obtained. Nature of specimens. 
No. spec. age. 

-- -
489 1 Adult •• Monterey, CaL • • ••••••• • •• 1853 Lieut. W. P. Trowbridge • • • Alcoholic • • • - - •• --• 

NEOCLIN US, G i r a r d . 

GEN. CHAR.-Body elongated and much compressed, covered with rather small scales, cycloid in structure. The head is of 

moderate size, anteriorly obtuse, provided above with membranous flaps or tentacles. Teeth upon the premaxillaries, dentaries , 
front of vomer, and palatines; a double row upon the anterior extremity of the jaws; a single but conspicuous row along the 
palatine bones. Branchial apertures contin.uous under the throat; branchiostegals six on either side. One continuous dorsal 

fin. Caudal posteriorly rounded. Anal elongated. Ventrals, compos(d of three articulated rays and a n~dimentary spine, 
inserted under the pectorals, or slightly in advance of them. Pectorals broad and rounded off. 

This genus is not without affinities with Glinus, but the latter contains yet too great a 
diversity of species to make it a natural genus. It bears also a general resemblance to 
Opistognathus, but the latter, besides the zoological characters peculiar to it, is furthermore 
provided with an air bladder, which is wanting in Neoclinus. 

NEOCLI NUS BLANCHARD!, Grd . 

Blanch~rd's Blenny. 

SPEC. CHAR.- Mouth very large; posterior extremity of maxillary extending to a vertical line drawn from the origin of the 
dorsal fin. Eyes sub-circular, well developed, upper region provided with two filiform tentacles. Origin of dorsal fin situated 

near the occiput and extending to near the caudal, with which it, ho,,.evcr, does not unite. Anterior margin of the anal nearly 
equidistant between the extremity of the snout and the insertion of the caudal fin . La teral line running from the upper 

portion of the opercle to about opposite the anal region. Color reddish brown , with darker fasciao, and two still darker ocellae 
upon the anterior portion of the dorsal fin. 

The head constitutes about the fourth of the total length, which measures nearly six inches 
and a q~J.arter. The gape of the mouth is somewhat oblique upwards, the lower jaw protruding 
beyond the upper, and the posterior membr~nous extremity of the maxillar bone extending to 
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a vertical line drawn at the origin of the dorsal fin. The maxillar teeth are well developed, 
especially upon the outer row ; they are sub-conical, !lOmewhat curved, canine-like in their 
aspect. Those of the inner row are of the same type and character, only smaller, forming 
rather a patch than a row at the symphyses of th~ jaws. The palatine and vomerine teeth are 
sub-conical also, more erect than the maxillary ones, and rather stouter than the outer row of 
the latter, especially the palatine ones. The eyes are large and sub-circular, their horizontal 
diameter entering about four times and ~ half in the length of the side of the head. The 
interocular space equaling the half of the ocular diameter. Two sub·equal filiform tentacles 
may be observed upon the upper posterior region of the eyeball, and a multifid membranous flap 
arising from the posterior rim of the anterior nostril. The branchial apertures are very wide, 
being continuous under the throat ; the branchiostegals, six on either side, are conspicuously 
developed. 

The dorsal fin originates at the occipital region and extends all along the back, without, 
however, uniting with the caudal. The anterior two-thirds of its length is composed of simple 
and inarticulated rays, the posterior third ot simple and articulated ones. It is nearly of equal 
height throughout, being somewhat lower at the junction of the two kinds of rays just alluded 
to. The tips of the posterior rays extend to the rudimentary rays of the upper lobe of the 
caudal. The same is true with regard to the posterior rays of the anal and the inferior lobe of 
the caudal. The origin of the anal itself is situated opposite-the space between t he fourteenth 
and fifteenth dorsal rays, hence quite elongated. It is composed of two small inarticulated 
rays, situated at the anterior margin, and of simple and articulated ones, which increase 
slightly in depth backwards. The interradial membrane is somewhat emarginated, and the 
depth of the fin a lit tle less than the height of the dorsal. The caudal is rather slender, 
posteriorly rounded, and contained nearly nine times in the total length. The ventrals are 
slender, rather long, the middle articulated ray being the longest, and the posterior one shorter 
t han the anterior, which conceals within its membrane the rudimentary spine. The pectorals 
are broad and rounded, composed of simple but articulated rays ; the inferior ones somewhat 
stouter than the upper, and projecting beyond the interradial membrane, which is emarginated 
or concave. Their posterior extremities do not extend as far back as the vent, which is situated 
immediately in advance of the anal fin. 

Br. VI: VI ; D XXIV, 17; A II, 29; C 3, 1, 6, 5, 1, 4; V r, 3; P 15. 
The scales are small, apparently non-imbricated, longer than deep, sub-circular or sub

elliptical in their outline, cyloid in structure, with radiating furrows posteriorly. 
The lateral line constitutes a curve convex upwards, extending from the scapular region to 

opposite the eleventh or twelfth dorsal ray, where it terminates without reaching the middle 
region of the abdomen or flanks. 

The color, as preserved in the liquor, is of a reddish brown, with dark transverse ban<U or 
fu.ciae, more apparent upon the posterior than on the anterior region of the body. The dorsal 
and anal fin are variegated with l ight and dark, but two very distinct black ocellae with light 
margins may be observed at the upper margin of the anterior portion of the dorsal- one 
between the first and second rays, the other between the seventh and eighth. The pectorals 
and ventrals being unicolor. The inferior edge of the maxillar bones is whitish; the lips are 

lighter than the sides of the head. 
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List of specirnens. 

Catal. No. of Sex and Locality. When collected. Whence obt1tined. Nature of Epecimens. Collected by-

No. spec. age. 

--
691 1 AdultQ Off San Diego, CaL 1849 Dl'. R. K. Stone •• • Alcoholic •• ••• ••• • • Dr.S.B Blanchard. 

-

GUNNELL US. C u v . 

GEN. CHAn.-Body elongated and very much compressed . Head small and oblong, with an obtuse snout and a mouth but 
moderately cleft. . The maxillar teeth are velvet or card-like, disposed upon one row on the lower jaw and upon a double 
on the upper jaw. Velvet-like ·teeth upon the front of the vomer. Palatine bones and tongue occasionally provided with a 

few prickles. Dorsal fin occupying nearly the whole length of the back , and composed exclusively of spiny rays. Anal fin 
long and low, provided anteriorly with two spines . Caudal fin slender, exteriorly rounded and contiguous to the dorsa!" and 

anal. Ventral finds rudimentary and inserted under the base of the pectorals. Scales very small ; lateral line not perceptible. 

StN.-Gunnellus, Cuv. Rcgn. Anim. II, 1817, 252; 2d ed. II, 1829; &, ed. illustr. Poiss. 174.-Cuv. & VAL. Hist. nat. 

des Poiss. XI, 1836, 418.-DEICAY, New Y. Faun. IV, 1842, 153.-STORER, Synops. 1846, 120. 

The various species of Gunnells are distributed over a rather wide geographic range, occur
ring, as they do, on both sides of the Atlantic ocean as well as in the Paci.fic. 

GUNNELLUS ORNATUS, Grd. 

PLATE XXVb, Figs. 6 & 7. 

SPEC. CHAR.-Dorsal and anal fins contiguous to the caudal. Anal spines, two. Ventrals reduced to two exceedingly small 

spines . H ead quite small. An occipito ocular dark vitta continued vertically beneath tho orbit to the hyoid apparatus . 
Ground color yellowish; about thirteen dorsal roundish spots of blackish brown, and about eighteen lateral, squarrish ones of 

light brown. 

SYN.-Gunnellus omatus, Gno. in Proc. Acad. Nat. Sc. Philad. VII, 1854, 149 . 

The body, which is very much compressed, preserves, however, its depth from the thoracic 
r egion to the origin of the anal fin, hence it gradually diminishes towards the baseof the 
caudal. The head is quite small,· superiorly convex, anteriorly obtuse, and contained about 
eight times and a half in the total length. The mouth is moderate, its gape slightly oblique 
upwards, and, when closed, -the posterior extremity of the maxillary reaches a vertical line 
drawn in advance of the anterior rim of the orbit. The eye is of medium size, circular in 
shape ; its diameter entering five times in the length of the side of the head. The branchial 
apertures are continuous under the throat, and therefore no isthmus is present ; the branchios
tegals are five on either side, and the membrane not split under the hyoidian apparatus. 

The dorsal and anal fins are very low and contiguous to the base of the caudal. The origin 
of the dorsal corresponds to a vertical line drawn immediately behind the base of the pectorals. 
The caudal is rounded posteriorly. The origin of the anal is equidistant between the base of 
the pectorals and the extremity of the caudal ; its rays are ar ticulated or soft, with the excep tion 
of two situated at its anterior margin. The ventrals are represented each by two small and 
rudimentary spines inserted a little in advance of the base of the pectorals. The latter are 
moderate and fan-shaped. 

Br. V: V ; D 76; A II, 35; C 2, 1, 8, 8, 1, 1; V n; P 12. 
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The scales are very minute, sub-elliptical or rather ovoid in their outline, cycloid in structure 
with a few radiating furrows upon their posterior and lateral sections. No lateral line bein~ 
discernible. 

The ground color is yellowish brown; the dorsal region exhibiting twelve or thirteen saddle
like blotches of deep brown, margined with black, two of which being situated in advance of 
the dorsal fin. About eighteen vertically elongated, squarrish blotches, of a light brown in 
their centre and darker upon their margins, may be obBerved along the flanks, and a vertical 
bar or a spot in the intervening space. ·An interoculo occipital black vitta, extending from the 
upper rim of the orbit to the occiput, and 'continued vertically downwards from beneath the 
orbit to the hyoidian apparatus. Sometimes, instead of a vittaJ we observe a double black filet. 
The lips are blackish. The pectorals and anal yellowish, and the caudal greyish yellow. 

References to thefigures.-Plate XXVb, fig. 6, represents Gunnellus ornatus, size oflife. Fig. 
'I, is an enlarged scale of the same. 

List of specimens. 

CataJ. No. of Sex and Locality. When Whence obtained. Nature of Collected by-
No. specs. age. collected. specimens. 

------- --------------
Alcoholic. ·I Lt. T rowbridge . • .• • 490 1 ........ P residio, Cal. .. .. .... .... 1853 Lt. W. P. Trowbridge ... 

491 4 ... .. ... Shoalwater Bay, W. T • ••• 1853 Gov. I. I. Stevens ...... . •••. do .•.••• 

1 

Dr. J. G. Cooper • •.• 

492 4 Adult •. Fort Steilacoom, W. T •••• 1855 • •• • •• do . .... .. ......... . .. . do ...... Dr. Geo. Suckley ... 

APODICHTHYS, Girard. 

GEN. CHAR.-Body very elongated and very much compressed . Head moderate a'nd oblong; snout obtuse; mouth large. 

Small ana conical teeth upon the jaws and front of vomer; maxi!lar teeth disposed upon a double row. Palatines toothless . 
Branchial apertures continuous under the throat. Dorsal and anal ins uniting with the caudal, which is exteriorly rounded. 

Dorsal composed exclusively of spiny rays and occupying most of the dorsal region . Anal provided anteriorly with a large, 

acutely triangular, and excavated spine . No ventral fins. Scales pectinated and very small; no lateral line perceptible. 

SvN.-Jlpodichthys, Gan. in Proc. Acad. Nat. Sc. Philad. VII, 1854, 150. 

This genus is closely allied to Gunnellus, from which it differs by the total absence of ventral 
fins, the presence, at the anterior margin of the anal fin, of a large, acutely triangular, and 
excavated spine; and, finally, by its dentition, which consists of small conical teeth instead of 

being card or velvet-like. 
To it must be referred Blennius gunnellus apos of Tilesius) observed by the latter in the sea 

of Kamtschatka. 

1. APODICHTHYS FLA VIDUS, G r d . 

SPEC. CnAR.- Exterior row of maxillar ~eeth larger than the internal row, which is sometimes rudimentary. Mouth large; 

posterior extremity of maxillar bone extending to a vertical line drawn posteriorly to the orbit. Origin of dorsal fin situated 
opposite the base of the pectorals. Caudal lin small. Uniform greyish yellow. A black filet extending from the occiput to the 

upper rim of the orbit, and from beneath the orbit obliquely to the angle of the mouth. 

SvN.-.Ilpodichthysjlavidus, GnD. in Proc. Acad. Nat. Sc. Philad. VII, 1854, 150. 

The specimen before us is between eleven and twelve inches long. Its head, which is rounded 
anteriorly, is contained about nine times in the total length. The snout is obtuse. The mouth 
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is quite large, its gape being obliquely directed upwards, and the posterior extremity of the 
maxillary extending to a vertical line drawn behind the orbit. The external row of teeth are 
large in proportion to t hose of the inner row, which are small and exiguous, and oftentimes 
obsolete. The vomerine teeth constitute a conspicuous patch. The eye is moderate, sub-circular; 
its diameter entering about seven times in the length of the side of the head. The branchios
tegal rays are well developed, flattened, and enclosed in a tough membrane; posteriorly even. 
There is no isthmus. 

The origin of the dorsal fin is situated opposite the base of the pectorals, hence not far from 
the occiput; and extends all along the back to the ·caudal fin, to which it is united. It is quite 
low, though composed of stoutest spines . The depth of the anal is nearly equal to the height 
of the dorsal, and likewise united to the caudal. It is composed of articulated and bifurcated 

rays preceded anteriorly by a stylet-shaped bone much resembling a slender_ metallic pen, the 
insertion of which is situated a little nearer the· extremity of the caudal fin than the base of the 
pectorals. The caudal itself is small and rounded ujJOn its periphery, entering about eighteen 
times in the total length. The pectorals are moderate in development; rather short and 
rounded. The rays, as nearly as we could ascertain, number as follows : 

Br. IV: IV; D LXXXVI-XC; A I , 40-43; C 4, 1, 11, 10, 1, 3; V 0 ;P 17. 
The scales are exceedingly small, posteriorly pectinated, and without any lateral line appar

ently. The head, cheeks, and opercular apparatus, are scaleless. 
The color is uniform greyish yellow throughout. A black filet may be traced from the occi

pital region to the superior rim of the orbit; also, from the inferior rim of the orbit obliquely, 
backwards and downwards, as far as the extremity of t he maxihar bone. 

List of specimens. 

Catal. No. of Sex and Locality. When Whence obtained. Orig. Nature of Collected by-
No. spec. age . collected. No. specimens. 

--- - ---
494 1 Adult ... Presidio, Bay of San Fran-

cisco, California. , .... . . 1853 Lt.W. P.Trowbridge . ..... Alcoholic • • Lt. Trowbridge ... 

495 1 ...... .. San Francisco, Cal .. . ,.,. 1856 Dr. W. 0. Ayres . · ••. 
I 

22 • , •. do • ••••• Dr. Ayres ..... ••• 

2. APODICH'rHYS VIRESCENS, A y r es . 

SPEC. CHAR.-Extcrior row of maxillar teeth larger than the internal row. Mouth moderate; posterior extremity of max

illar bone extending to a vertical line drawn within the posterior rim of the orbit. Origin of dorsal fin situated in advance of 

the base of the pectorals. Caudal fin moderate. Color, greenish olive, or bright pea green , maculated with black. A black 

, filet from the occiput to the upper edge of the eye, and from beneath the eye obliquely backwards and downwards to the angle 

of the mouth. 

SvN . -J.lpodichthys virescens, AYRES, in Proc. Cal. Acad. Nat. Sc. I, 1855, 55. 

We are not altogether satisfied of the specific difference between this and the foregoing species. 
Out of three specimens sent by Dr. Ayres to the Smithsonian I nstitution, and labelled .A. 
virescens, one we referred, without hesitation, to A. jlavidus, 'though similar in coloring to the 
remaining two specimens which we record here under the appellation of .A. virescens. Their 
length is from ten to eleven inches, just such as was desirable for comparison with our specimen 
of A. flavidus. 

The chief differences observed are pointed out in the above diagnosis, which will bear com-
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parison with that of .A . .ftavidus. The head is contained nearly ten times in the total length, 
thus seemingly smaller than in .A . .ftavidus, a feature also indicated by the iact that the mouth 
is smaller. The posterior extremity of the maxillar bone is said, by Dr. Ayres, to correspond 
to a vertical line which would intersect the pupil, whilst I find, upon the specimens now before 
me, that the said vertical line would have to be drawn rather more posteriorly. The origin of 
the dorsal is situated a little more forwards than in .A . .ftavidus, the caudal fin being also some
what larger. The structure of the fins is, otherwise, identical in both species. 

There is no marked difference in the size of the scales, which are conspicuously pectinated, 
though so very small. 

As to the coloration, Dr. Ayres tells us that it is "almost uniform greenish olive, in some 
instances bright pea green. A narrow, vertical, black vitta runs from the lower border of the 
eye downwards; another, of similar breadth, from the upper border inwards and backwards to the 
occiput." We observe, moreover, small blackish spots and dots irregularly dispersed over the 
sides of the body, and a double regular series of similar spots ·along the base and edge of the 
dorsal and anal fins. 

Ltist of specime:ns. 

Catal. No. of Sex and Loc11lity. When Whence obtained. Orig. Nature of Collected by-
No. specs. age. collected. No. specimens . 

--- - - - -
496 2 Adult •• San Francisco, Cal .... . .. 1856 Dr. W. 0. Ayres ••. 2'2 Alcoholic .... Dr. Ayres ... ... . 

. 

XIPHIDION, Girard. 

GEN. CHAR.-Body very much elongated and very much compressed. H ead small and sub-ovoid. Mouth large. Canine 

teeth in front of the jaws ; small and conical ones upon the branches of the premaxillaries (upper jaw) and dentaries (lower 
jaw), disposed upon a double row on the upper jaw and a single row on the lower jaw. Palatines and vomer toothless. Branchial 

apertures continuous under the throat. Dorsal fin spinous, and occupying nearly the whole length of the back, and contiguous 

to the caudal. Anal soft, without spinous rays anteriorly, and contiguous to the caudal also. Caudal small , exteriorly rounded. 

Ventral fins wanting. Pectorals very small. Scales, none ; several mucous lines. 

This genus resembles Gunnellus in its general appearance. The shape of the body and the 
structure of the dorsal fin are alike in every respect. The absence of spiny rays in advance of 
the anal is a feature peculiar, neither met with in Gunnellus nor in .Apodichthys. It approxi
mates the latter, however, by the non-existence of the ventral fins. The pectorals themselves 
are a good deal smaller than in the genera just mentioned. As regards the dentition, it resem
bles more that of .Apodichthys than that of Gunnellus, but still differing from the former by the 
presence of canine upon the extremity of both jaws. The vomer and palatines, on the other hand, 
are toothless. The absence of scales, upon which we are left somewhat in doubt, would constitute 
another distinguishing feature. 

XIPHIDION MUCOSUM, G r d . 

SPEc. CHAR.-Three lateral and one abdominal mucous ducts . Head sub-conical; mouth large; posterior extremity of 

maxillary extending to a vertical line drawn across the posterior rim of the orbit. Ground color olivaceous, clouded m macu

lated with blackish brown . Two post-ocular dark vittae crossing the cheek. 

The largest specimens before us measure seven inches in total length, and the smallest two 
inches, none of ~hich being in a pe.rfcct state of preservation. Their number, however, has 
enabled us to form a correct idea of the general fascies of the present species. 



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

The body, as already stated, resembles that of Gunnellus to a very high degree; it is very 
much compressed, deepest upon its anterior third, and diminishing gradually backwards. The 
thoracic region itself tapers towards the head, which is sub-conical and contained about seven 
times and a half in the total length. The mouth is proportionally large and its gape nearly 
horizontal. The posterior branch of the maxillary is curved rather a?ruptly downwards, its 
posterior extremity falling evenly with a vertical line intersecting the posterior rim of the eye. 
The teeth are conspicuous; upon the extremity of b'oth jaws we notice sub-conical, nearly erect, 
teeth, much larger than the rest, and which we have designated as the canines. Two may be 
seen upon the upper jaw and four upon the lower, the outermost of which being much larger 
than the inner, and larger also than those of the upper j!'LW. 

The branches of the jaws exhibit each one series of sub-conical teeth, largest upon the middle 
of the series. Upon the upper jaw (premaxillaries) we observe a second and inner series of 
much smaller, more numerous, and very slender teeth . The eye is sub-circular, its diameter 
entering neatly five times in the length of the side of the head. There are six slender brauchi
ostegal rays on either side, and the branchial apertures being continuous under the throat 
without longitudinal splitting towards the hyoidian apparation. T he dorsal fin commences at 
a short distance from the occiput, is quite low and composed of spiny rays exclusively, and 
terminates at the base of the caudal to which it is contiguous. The an9.l, o~ the other hand, is 
composed exclusively of very slender, soft, and articulated rays, being likewise contiguous to 
the caudal. Its origin is situated a little nearer the end of the snout than the extremity of the 
caudal fin. The latter is moderately developed and rounded upon its periphery. T he ventrals 
are wanting, and the pectorals quite diminutive. 

We can detect no traces of scales ; but we observe three lateral mucous ducts extending from 
the head to the base of the caudal fin; they are equidistant, though the upper and the lower 
approximate more 'the dorsal and ventral outlines than the middle one. A fourth duct may be 
seen extending from the base of the pectoral fin to the vent ; it is connected to .its neighbor of 
the sides by a common branch which, from under the pectorals, extends to the hyoidian apparatus. 
The two uppermost ducts are connected anteriorly by a. thoracico-occipital bent, which from the 
middle of the occiput sends a branch to the origin of the dorsal fin. All these ducts have small 
alternating lateral branches, which correspond to the myocoms of the great lateral muscle. The 
main ducts themselves occupying the bents or curvatures of those very same myocomma. The 
opercular bones and jaws are very porous also. 

The ground color is dark olive ; dorsal region and posterior half of the body clouded) macu
lated or marmorated with brown or blackish brown. Abdomen unicolor. Two post-ocular 
blackish vittae may be seen crossing the cheek. 

List of specimens. 

Catal. No. of Sex nnd Locality. When col- Whence obtained. Nature of Collected by-
No. specs. age. lected. specimens. 

- -
Cal.. .... --I 493 17 Ad't&y'g S. Faralones, 1856 Lt. W. P. Trowbridge. Alcoholic ... Lt. Trowbridge ____ 
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CEBIDICHT~YS, Ayres. 

GEN. CHAR.-Body very elongated and very much compreEsed Head moderate and oblong. t bt h 1 · , sno~ o use; mout a.rrre. 
Conical maxillar teeth, disposed upon a double series: Velvet-like teeth upon the vomer nd 1 t ' T "1 . . . a pa a mes. ongue smoot t. 
Branch1al apertures contmuous under the throat. Dorsal and ana.! fins contiauous to the caud• l h' 1 • · 1 d d . . ., ~ , w 1c 1 IS ex tenor y roun e . 
An an tenor spmy dorsal fin lower than the soft, and continuous with it. Anal fin spineless. Ventral fins wanting. Scales 
very small ; lateral line approximating the back , 

SvN.-Ctbidichthys, AvRu, in Proc. Cal. Acad. ~at. Sc. I, 1855,59. 

The absence of ventral fins in this genus will distinguish it from Gunnellus, and the structure 
of the dorsal fin from Apodichthys, to which it is otherwise related by the want of ventrals. 
The presence of teeth on the palatine bones and the spineless anal fin are other traits by which 
it may be distinguished from,the latter. 

It is yet doubtful whether Blennius alectrolophus of Pallas (Zoogr . Rosso-Asiatica, 111, 1831, 
174), is specifically distinct from the species described further on. Should it prove identical, 
the name of 0. alectrolophus must be restored to it, otherwise, stand as a second species in the 
present genus. 

CElliDICHTHYS VIOLACEUS, G rd. 

PLATE XXVb, Figs. 4 and 5. 

SPEc. CHAR.-Upper surfaee of head narrow, declivous laterally. A fleshy crest along tho cranial ridge. Mouth large; 
posterior extremity of maxillaries extending to a line drawn across the posterior rim of the orbit. Origin of anal fin situated 
opposite the anterior margin of the soft dorsal. Ground color uniform brownish violet. An occipito-ocular villa of deep 
purplish violet. Two other vittae of the same hue extend, one from the postero-inferior rim of the orbit, the other from thE 
anterior rim, obliquely backwards across the cheeks and opercular apparatus. 

SvN.-Jlpndichthys t.'iolaceus, Gl\n. in Proc. Acad. Nat. Sc. Philad. VII, 1854, 150. 
Cebidichthys cri5tagalli, AYREs, in Proc. Cal. Acad. Nat. Sc. I, 1855, 58. PI. I, figs. 1-3. 

Since this species was first described we have bad an opportunity of examining a specimen 
measuring fifteen inches, sent to the Smithsonian Institution by Dr. Ayres. The head 
constitutes t.he seventh or eighth of the total length, the seventh in the young, the eighth in 
the adul t. Its upper surface is narrow and ridge-like, sloping sideways outwardly towards a 
rather broad inferior surface. A cutaneous or :fleshy crest may be seen extending from the 
occiput to the extremity of . the snout. The latter is so inconspicuous in the immature 
individuals tliat it escaped our notice when we first described the species. The gape of the 
mouth is slightly oblique upwards ; the posterior extremity of the maxillary extending to a 
vertical line intersecting the posterior rim of the orbit. The teeth constituting the outer row 
are much larger than the rest, which are rather irregularly disposed, and upon the upper jaw 
assuming a more card-like appearance than anything else. Upon the ·vomer and palatines they 
are velvet-like altogether. The lips are :fleshy. The eye is rather small and sub-circular, its 
diameter entering six or seven times in the length of the side of the head. The branchiostegal 
rays six in number on either side are rather stoutish and contained in a quite tough ' ' . 
membrane. The branchial aperture is very wide: its external outline being quite emarginated 

under the hyoid apparatus. 
The dorsal fin commences opposite or somewhat posterior to the base of the pectorals. It is 

composed of about twenty-five spiny rays extending to a line intersecting the origin of the anal, 
where the fin raises a little, and instead of spiny rays is composed of soft., articulated, and 
branched ones to its termination. The origin of the anal is nearer the extremity of the snout 

16 a 
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than the insertion of the caudal; the rays of which it is composed are all soft, articulated, and • branched. It increases slightly in depth from its origin to its terminus. The caudal fin is 
slender, being enclosed for half its length. by both the dorsal and anal fins. The pectorals are 

small and sub- ovoid in shape. 
Br. VI: VI; D XXV, 42; A 42; C 2, 1, 7, 6, 1, 2; V 0; P 10. 

The scalesare very small, imbedded, not imbricated ; they are elongated, narrowest anteriorly, 
exhibiting concentric striae, but no diverging grooves. The entire head is smooth and scaleless. 
The lateral line, from the upper and posterior angle of the opercle, ascends by a gradual curve, 
extends along the upper region of the back, nearer the base of the dorsal than the middle of the 
flanks, and terminates before it reaches the caudal fin. It is composed of two irregular parallel 
rows of pores in communication with a main tube. From the origin of the lateral line, near 
the thoracic belt, a series of pores proceeds along the temporal region, and when half way it 
bifurcates, one series going to the occiput, the other to the orbit, which it surrounds. Another 
series extends along the limb of the preopercle and dentar bone (lower jaw). · 

The anterior portion of body and head is of a uniform deep brownish violet; the posterior 
portion exhibits a somewhat more brownish hue, over which is spread a violaceous tint; the fins 
are all deep violet. A deep purplish violet crescent-shaped vitta extends fro·m either eye to the 
occiput. Two oblique vittre on the sides of head, margined with a white filet, start, one from 
the anterior rim, the other from the posterior half of the orbit to the branchiostegal apparatus . 

Reje1·ences to the figures. - Plate XXVb, fig. 4, represents Oebidichthys violaceus, size of life, 
from Monterey, California. Fig. 5 is an enlarged view of a scale taken upon the mi~dle of the 
flanks. 

List of specimens. 

Catal. No. of Sox and Locality. When col- Whence obtained. Orign'l Nature of Collected by-
No. specs. age. lected. No. specimens. 

---- - --
497 1 Adult •• San Francisco, CaL ••• _ 1856 Dr. W. 0. Ayres ••••• 28 Alcoholic. Dr. Ayres ------

498 2 Young _ Monterey, CaL ••••••• _ 1855 A. S. Taylor , Esq •• • . ·----- • ... do •••• A. S. Taylor ____ 

499 1 ••• do .•• San Luis Obispo, CJaL . _ 1853 Lt. W. P. Trowbridge. .. --- .. - •••• do ••• • Lt. Trowbridge.-

500 2 ••. do ... Fort Steilacoom, W. T .. 1854 Gov. I. I. Stevens _ •• ............ •••• do •••• Dr. G. Suckley •• 

501 1 ••• do ••• Sands of Monterey beach 1856 A. S. Taylor, Esq •••• --.. -.... ••• . do • ••• A. S. Taylor •••• 

LUMPEN.US, Rein h. 

GEN. CHAR.-Body very elongated, compressed, or sub-cylindrical. Head moderate; snout sub-conical; mouth moderate. 
Canine and card-Iil<e teeth upon the jaws.; card or velvet-lilw teeth upon the palatines. Vomer toothle~s. To~gue smooth. 
Branchial apertures coptinuous under the throat. Dorsal rays all spinous; anal rays all soft. Caudal lanceolated not contiguous 
to either the dorsal or anal. Ventral fins slender , inserted under the throat, in advance of the base of the pectorals. Pectorals . . 
large, fan-like. Scales quite small ; lateral line inconspicuous. 

SYN.-Lumpenus, REINH. in OverR. Vidensk. Selsk. Forh. 1835-'36.-KROYER, in Kong. Danske Vidensk. Selsk. Natu.rw. 
og Mathern. Afhandl. VII, 1838, 194; &., Danm. Fiske. !, 1840, 332.-NILSs. Skand. Faun. IV, 1852, 190. 

Leptognnnellus, AYRES, in Proc. Cal. Acad . Nat. Sc. I, 1855, 26. 

Species of this genus are not uncommon in the northern seas. Many years ago a tolerably 
good figure was given of one of them by Walbaum in his edition of Artedi's "Genera of 
Fishes," under the name of Blennius lampraetijormis (Blennius islandicus, Mohr.). Sever~l 



FISHES-BLENNIDAE-LUMPE~US ANGUILLARIS. 123 

other species have been referred to the genus Clinus, whence removed by Kroyer and placed in 
Reinhardt's genus. . 

Nilsson sub-divides ~till further the species heretofore referred to Lumpenus, proposing the 
genus Otenodon for Olwus maculatus of Fries, Lumpenus aculeatus, Reinh., and allied species. 

LUMPENUS ANGUILLARIS, Grd . 

. PLATE XXVb, Fig. 1-iL 

SrEc. CnAn.-Head slender, continuous with the outline of the bod.v. Gape of _mouth slightly oblique. Posterior extremity 
of maxi liar bone extending to a vertical li1.1e drawn mid way between the anterior rim of the orbit and the pupil. Origin of 
dorsal fin situated opposite the base of the pectorals . Pectorals and caudal spear-shaped ; greenish olive, upper regions 
waculatee. Caudal fin transversely barred. 

SvN.-Blennius anguillaris, PALL. Zoogr. Ross. Asiat. III, 1831,176. 

Gmmellus unguillaris, Cuv. & VAL. Hist. nat. Poiss. XI , 1&36, 437.-STORER, Synops. 1846, 121. 

L eptog'tmntllus gracilis, AYREs, in Proc. Cal. Acad. Nat. Sc. I, 1855, 26. 

The largest specimen before us is thirteen inches and a half in total length ; it is the one 
which we have caused to be fi gured. Its body is very much compressed, a good deal more so, 
posteriorly to the origin of the anal fin, than anteriorly. The greatest depth is across the 
middle of the abdomen, and tapers gradually backwards. The thickness is about the two
thirds of the depth. 

The head constit utes about the eighth or ninth of the entire length. Its. upper surface is 
smooth and scaleless, slightly sloping towards the snout, which is sub-conical. The gape of the 
mouth is slightly oblique, the jaws being nearly even anteriorly (inferior one slightly shortest), 
and the posterior extremity of the maxillar bone extending to a vertical line drawn midway 
between the anterior rim of the orbit and the pupil. Exiguous, canine-like, or conical and 
slender teeth may be seen upon both jaws, constituting a double row upon the symphysis of the 
dentary (lower jaw). On the premaxillaries we observe but one external series of this type, 
though several internal series of card-like ones may be distinctly traced upon the body of these 
bones. The vomer is toothless, whilst the palatines are provided each with an elongated patch 
of vel vet-like teeth . The eye is large, sub-elliptical in shape, approximating the upper surface of 
the head. Its horizontal diameter enters about five times and a half in the length of the side 
of the head, a little more than once in advance of their anterior rim. The cheeks are scaly; 
the opercular apparatus smooth and scaleless ; the branchial apertures wide and continuous 
under the throat, being produced forwards to the base of the hyoid apparatus. The branchiostegal 
rays themselves are slender, well developed, and six on either side. 

The dorsal fin is spinous throughout ; its origin takes place immediately opposite the upper 
edge of the base of the pectorals. The ·first ray is .quite small and exiguous, rather detached 
from the fin, since there is but a rudimentary membrane at its base. The second, third, and fourth 
spines increase slightly in height without being bound to the fin. From the fifth to the twelfth 
the rays still go on increasing slightly in height, and the interradial membrane now connects 
the two adjoining rays, al though quite emarginated. This emargination of the interradial 
membrane of the dorsal fin is traceable to its entire length, although to a lesser degree. The 
fin itself terminates at a short distance from the base of the caudal fin . The anal fin is composed 
almost exclusively of articula.ted and dichotomised rays, there being but one rudimentary spine 
at its anterior margin, which is a good deal nearer the extremity of the snout than the base 
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of the caudal fin. It terminates almost evenly with the dorsal) though its posterior rays project 
a little further backwards. The depth of the anal is nearly equal to the height of the dorsal, 
with the interradial membrane, mayhap, more deeply emarginated y~t. The caudal fin is · 
well developed, spear-shaped, and nearly equal to the head in length. The ventrals are slender 
ancl exiguous) inserted under the throat, in advance of the base of the pectorals . The pectorals
themselves are broad, well developed, also spear-shaped and composed of dichotomiseu rays. 

Br. VI: VI; D LXIX ; A r, 46; C 3, 1, 6, 5, 1, 3; V r, 3; P. 15. 
The scales are small, sub-eiliptical, broadest anteriorly, cycloid in structure, exhibiting 

diverging grooves upon their anterior section only. The lateral line is made of a very incon
spicuous series of mucous pores ; from the thoracic arch it slightly des9ends until it reaches the 
middle of the flanks, hence runs straightway to the base of the caudal. 

The ground color is greenish olive, the upper region of the head and body exhibiting longi
tudinally elongated small dark blotches resembling broken up bands. A series of small black 
spots may be observed along the middle of the dorsal fin, and another along its upper margin: 
tbe spots corresponding to the rays. The first series alluded to ~oes not always extend to the 
whole length of the fin. The inferior region is lighter and unicolor, as well as the pectorals 
and ventral fins, whilst the caudal is transversely barred with black or dark brown. 

References to the figures.-Plate XXVb, fig. 1, represents, size· of life, Lumpenus anguillaris, 
from the Bay of San Francisco, California; fig . 2 is a vertical section of the body across the 
middle of the abdomen; fig. 3, a scale from the middle of the flanks. 

List of specimens. 

Catal. No. of Sex and Locality. When col- Whence obtained. Orig'nl Nature of Collected by-
No. spec. age. lected. No. specimens. 

- - ---· 
507 1 Adult __ San Francisco, CaL ____ 1855 .Lt. R. S. Williamson •• ------ Alcoholic_ Dr. Newberry ___ 

508 1 •• . do • • • ·--- •• do ••• --- ·- - - _____ 1856 Dr. W. 0 . Ayres ••••• 23 •• • • dp ____ Dr. Ayres ------
509 1 •• • do ••• Bellingham Bay ______ _ 1856 Dr. G. Buckley, U.S.A. ------ • • •• do •••• Dr. Suckley __ --

ANARRHICHTHYS, Ayres . 

GEN. CnAR.-Body very elongated, very much compressed, laenioid and tapering. Head moderate and oblong; snout , 

obtuse; mouth large . Canine teeth upon the premaxillaries and extremity of the dentary or lower jaw; pavement·like teeth 
upon the vomer, palatine, and branch of the lower jaw. Tongue soft and smooth. Branchial apertures separated under the 

throat by an isthmus. Dorsal and anal fins continuous with the caudal, which is lanceolated. Ventral fins absent. Scales . 
minute ; b.tcrnlline not perceptible. 

SvN.-.!Jnarrhichthys, AYREs, in Proc. Cal. Acad. Nat. Sc. I, 1855, 32. 

This genus differs from .A.narrhichas, to which it is closely related, chiefly by the taenioid 
form of its body ~nd the continuity of the dorsal and anal fins with the caudal, as in Zoarces. 
The bead) in shape and structure, is .A.narrhichas-like. Zoarces has ventral fins, which are 
wanting in .Anarrhichas and .Anarrhichthys. 
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AN ARRHICHTHYS FELIS, G r d . 

PLATE XXVa, "FrGS. 1-3. 

SPEC. CHAR.-Profile of head uniformly convex; eye large and circular. Mouth .deeply cleft; posterior extremity of 

maxillar bone extending to a Vf3rticalline drawn·across the posterior rim of the orbit. Origin of the dorsal fin situated ante
riorly to 'the base of the pectorals. Caudal fin lanceolated. Head and body mottled with light ashy grey and dark olive green, 
disposed in·irregular circles, lines, and blotches , which extend. also to the dorsal fin. 

SrN.-.Ilnt~rrllichasfelis, GaD. in Proc. Acad. Nat. Sc. Phibd. VII, 1854, 150 • 

.l.lnarrhichlhys ocellatus, AYREs, in.Proc. Cal. Acad. Nat . Sc. I, 1855,31. 

The Smithsonian Institution has received three specimens of this species from Dr. W. 0. 
Ayres, of California, t.he largestof which, being figured, measures over twenty-two inches in 
total length. . The head is compressed like the body and proportionally well developed, forming 
about the twelfth of the entire length. Its upper surface is regularly convex from occiput to 
extremity of snout. The mouth is deeply cleft; its gape being slightly oblique upwards, and 
the lower jaw somewhat projecting beyond theupper. The posterior extremity of the maxillar 
bone is even with a vertical line drawn across the posterior rim of the orbit. The lips are loose, 
flabby, and conspicuous, whilst the nostrils are quite small and placed nearer the eye than 
the extremity of the snout. The teeth are very strong, the number of canine varying according 
to the individuals; they occupy the extremity of both jaws, generally five or six upon each, 
disposed upon one row, and occasionally two or more in each jaw also inwardly of. the former. 
The palatine teeth are much smaller th~n the vomerine ones. The e:ye is large, subcircular·, 
approximating the upper surface of the. head ; their diameter is contained five times in the 
l ength of the side of the.head. A rather wide isthmus is interposed between the gill apertures 
under the throat ; the branchiostegal rays, seven on either side, are slender and imbedded in a 
thick branchiostegal membrane. 

The body is taenioid, compressed, deepest upon the throaqic r egion, hence diminishing gradu
ally backwards until it t erminates into a point at the extremity of the tail,. 

The dorsal fin originates anteriorly to the base of the pectorals; it increases gradually in 
height to about the fourth of its length, hence d_iminishing posteriorly to the base of the caudal. 
The anal a~sumes the same form as the dorsal, though much less deep than the latter is high. 
The pectorals are well developed, elongated, rounded, and slightly scalloped upon their 

mM~n. . 
The rays of the dorsal fin are slender and ' flexible undivided spines'; those of the anal and 

caudal are articulated and dichot~mised. The interradial membrane is quite thick, rendering 
difficult the counting of the rays without dissection. 

'fhe scales are exceedingly small, imbedded in the skin, not imbricated and much less numer
ous anteriorly than posteriorly. .They are sub-circular with wide radiating grooves all around, 

cutting up the concentric striae. 
The ground color is light ashy grey, upon which irregular . ocellae and blotches of dark olive 

green are disposed. The ocellae are surrounded by a lighter filet, giving a quite handsome 
appearance to thi~ fish. These ocellae and blotches cover the head, body, and dorsal fin, the 
upper margin of which~ light olive. A narrow band of the same m~~oy be observed posteriorly 
alono- the base of the· dorsal fin and middle region of the caudal. The anal is uniform dark n 
brown or black with a whitish border like the dorsal. Its. margin is slightly scalloped. In 



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

young specimens the ocellae and blotches are small , exhibiting, consequently, more of the 
ground color 

Riferences to the figures. - Plate XXV a, fig. I, represents Anarrichthysfelis, size of life, from 
the bay of San Francisco, California. Fig. 2 is a section of the body taken immediately 
behind the thorax. Fig. 3 is a scale taken upon the dorsal region beyond the middle of the 
length of the body. 

List of specimens. 

Catal. Cor. No. of Sex and Locality. Wh~n Whence obtained. Orig. Nature of Collected by-
No. No. spec. age. collected. No. specimens. 

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

::: I·;;~ : Adult . . San Francisco, Cal.. 1856 Dr. W. 0. Ayres .•. 12 Alcoholic.! Dr. Ayres . • • •••. • • • 

.• do •... California .• • • , •• • •. 1853 Lt. W.P. Trowbridge. . .... . Bones .• • Lieut. Trowbridge • • 

693 3381 1 •. do •... Monterey, Cal. • , •• . 1853 ..• • •. do .•••• •.• , •• . ...... . • • . do . •. . 1 •••••• • • • do . ••••.• •• 
I 

Family GO BIDAE; Bo:~!ap. 
The body is small in size and sub-fusiform in shape, generally protected with scales either 

cycloid or ctenoid in structure. The united ventrals assume the shape of a funnel, being 
themselves composed of an external undivided ray, and soft, articulated, and sometimes branched 
ones. They are inserted either in advance, under, or posterior to the base of the pectorals. The 
rays of the pectoral fins are divided. The dorsal fin is always composed of spinous and of 
articulated rays, c0nstituting sometimes two distinct fins, occasionally contiguous upon their 
base. The maxillary teeth are of various kind- velvet, card-like, or canines. The palate itself 
is toothless. The gills, four in number, are complete; that is to say, each one is composed of 
two fully developed branchial combs. The last branchial split (or aperture) itself may be ob
served between the fourth gill . and the inferior pharyngeal bone. An air bladder exists in 
several of the types composing this family. There are no pyloric appendages. 

SYN.-Gobidae, BoNAP. Saggio Distr. metod. Anim. Vertebr. 1831, llO. 

Gobioides, Cuv. Regu. Anim. II, 1817, 249; 2d ed. II, 1829; &, ed. ill.ustr. Poiss. 169.- AGAss. Poiss. foss. 

IV, 1834.- Cuv. & VAL. Hist. nat. Poiss. XI , 1836, 187. 

Gobioideae, R ICHARDS. Faun. Bor. Amer.,III, 1836, 88. 

Gobioidei, MuLL. in Wiegm. Arch. f. Naturg. I, 1843, 297. 

Several members of this family exhibit a papilla genitalis in both sexes, as is also the case in 
the Blenniods above referred to. 

GOBIUS, Artedi. 
GEN. CHAR.- Body elongated, sub-fusiform, compressed, covered with scales cycloid in structure and moderate in size. The 

head is sub-conical, more or less elongated, its upper surface scaleless. Mouth of moderate size. Velvet or card-like teeth 

upon both jaws, the external series oftentimes stronger and more conspicuous. An isthmus. Palate toothless. Two dorsal fins, 

entirely separated or contiguous upon their base. Caudal posteriorly entire. Anal situa ted opposite t he second dorsal , and, 

like the latter, not united to the caud:-.1. Ventrals inserted under the thorax. Pectorals well developed. 

SYN.- Gobius, ARTEDI, Gen. Pisc. ed. Walbaumi, 1792, 188.-LniN. Syst. Nat. ed. Gmelini, I, 1788, 1196.- Cuv , 

Regn . Anim. ll, 1817,254; 2d ed. If, 1829; &, ed. illustr. Poiss. f77.-Cuv. & VAL. H ist. nat . 

Poiss. XII, 1837, I.- DEKAY, New Y. Faun. IV, 1842, 160.-STOREil., Synops. 1846, 124. 

The genus Gobius, as characterized above, reduces very materially the number of species 
which it is intended to include. Further observations upon the numerous species alreadv 
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described may require the f?undation of several other genera, with which the present one will 
have to harmonize. 

1. GOB IUS LEPIDUS, G rd. 

PLATE XXV a, FIGs. 5-6. 

SPEc. CHAR.- Body elongated, slender, and very compressed. Head sub-conical; jaws equal; gape of mouth oblique; pos
terior extremity of ma::tillary extending to a vertical line drawn back of the pupil. Interocular space narrow. Reddish brown; 
fin6 blackish. 

SYN.-Gobius gracilis, GRD. in Proc. Acad. Nat. Sc. Philad. VII, 1854, 134. 

The specific name of gracilis being preoccupied in the genus Gobius, for a British species, we 
propose the above as a substitute. 

About three inches and a quarter in total length-body, head, and caudal fin, included. The 
body is slender, of an elongated aspect, very much compressed, and gradually diminishing in 
depth from the nape to the peduncle of the tail. The greatest depth taken beneath the first 
dorsal fin enters seven times and a half in the total length, whilst the least depth on the 
peduncle of the tail is about two-thirds of the greatest. 

The head is elongated and sub-conical, constituting about the fifth, or a little more, of the 
total length. The jaws are even, and the gape of the mouth is oblique; the posterior extremity 
of the maxillary reaches a vertical line passing immediately behind the pupil. The eye is large, 
sub-elliptical; its longitudinal diameter entering about four times in the length of the side of the 
head. The interocular space is very narrow, measuring but one fifteenth of an inch. The 
branchial fissures are separated under the throat by a wide isthmus. 

The :first dorsal fin is a little lower than the second, and separated from the latter by a con
side~able space. The caudal, which is contained five times and a half in the total length, ·is 
r<:mnded upon its posterior margin. · The anal is not quite so long as the second dorsal, but as 
deep as the latter is high, if not deeper. The vent, placed immediately in advance of the anal, 
is opposite the anterior margin of the second dorsal. The origin of the ventral corresponds to 
a line drawn immediately behind the base of the pectorals; their posterior extremity is far 
from reaching the vent; they are elongated, sub-lanceolated. The pectorals are broad and short, 
since their posterior extremity does not extend as far as the tip of the ventrals. Both, the base 
of the pectorals and the origin of the ventrals, are situated in advance of the anterior margin 

of the first dorsal fin. 
D VII, 20; A 1'7; C 5, 1, 6, 5, 1, 4; V 5; P 20. 

The scales are very small, extending over the cheeks and opercular apparatus. We could 
detect no lateral line, but many scales had fallen owing to their deciduous character. 

The color of the head and body i~ reddish brown, minutely and inconspicuously dotted with 
grey or black, apparent under the magnifying glass. The throat and fins are blackish, or greyish 
black, the latter occasionally margined or tipped with white. 

List of specimens. 

Catal. No. of Locality. When Whence obtained. Nature of Collected by-

No. spec. collected. specimens. 

- - --
il61 1 San Francisco, California ..•• • • ·. 1853 Lieut. R.. S. Williamson .. . Alcoholic . .. Dr. Hee~mann .. •.. . 

362 1 . ......... do ................... 1855 . . . .. • . . do ... . . ..... •··•·· . . • . do ..•.•. Dr . Newberry .••••• 



128 U. S P. R . R. EXP. AND SURVEYS-.ZOO~OGY-GENERAL REPORT. 

2. GOBIUS NEWBERRII, G r d. 

SPEc . CHAR.- Body slender and compressed . ·Head blunt and rounded off ; jaws equal; gape of mouth oblique; posterior 

exlremity of maxillary extending to a vertical line drawn back of the orbit. Interocular space broad. Olivaceous, variegated 
with black. 

SrN.-Gobim new~errii, GaD. in Proc. Acad. Nat. Sc . Philad. VIII, 1856, 136; and, in Bost. Journ . of Nat. Hist~ VI, 
1857; Plate XXV, figs. 5-8. 

This is quite a handsome species, less elongated in its general aspect and more fusiform in its 
outline than G. lepidus. The largest specimen we have seen, out of many, measured but little 
over two inches . 

The body is compressed, swollen upon the thoracic region, and tapering posteriorly in a very 
decided manner. The greatest depth is contained about five times and a half in the total length, 
and the least depth, on the peduncle of the tail, is about one-half the greatest. 

The head is obtuse or eise the snout is rounded anteriorly so as to give the entire region an 
obtuse appearance. It is contained four times and a half in the entire length. The jaws are 
equal and the gape of the mouth is oblique, precisely as in G. lepidus. The posterior extremity 
of the maxillary extending to a vertical line drawn back of the orbit. The eye is small, sub
circular, its hodzontal diameter entering about four times in the length of the side of the head. 
The interocular space is quite broad, compared to the same region in G. lepidus, since in 
specimens a good deal smaller it is nearly double the width it has in the latter. The branchial 
fissures are likewise separated under the throat by a wide isthmus. 

The first dorsal fin is separated from the second by a narrow ·space, not contiguous ae formerly 
stated by us. It is also lower. .As to its length, it is contained once and a half in that of the 
second dorsal, measured upon their bases. The anal is as deep as the second dorsal is high, it 
is shorter upon its base, and its anterior margin placed a little posterior to the anterior margin 
of the latter. Both fins terminate evenly posteriorly, whilst in G. lepidus the ~ips of the 
posterior rays of the dorsal project further back than those of the anal. These fins have also a 
proportionally longer base in G. lepidus than in the present species . The caudal fin is rounded 
upon its posterior margin and constitutes a little more than the fifth of the entire length. The 
vent has the same position, opposite the anterior margin cf the second dorsal , than in G. lepidus, 
and the tips of the ventral fins are far from reaching it. The latter are sub-ovate, inserted 
immediately under the base of the pectorals. The pectorals, themselves, are sub-ovate also ; 
their posterior extremity projects beyond that of the ventrals. Thus, in the relative position 
and extension of the pectoral and ventral fins we have good discriminaLing characters between 
this species and G. lepidus. The formula of the fins is as foJlows: 

D VIII, 13; A 12 ; C 3, 1, 6, 6, 1, 2; V 5; P 18. 
The scales are small and quite inconspicuous ; a lateral line is .not apparent. The scales 

themselves are sub-circular, deeper than long, cycloid in structure, exhibiting diverging grooves 
upon their anterior section only. They are smaller ·upon the upper than upon the l ower regions 
of the body. 

The ground color is olivaceous, though the dorsal region appears almost blackish, owing to 
the accumulation of innumerable black dots which constitute small blotches encircling isolated 
spots of the ground color . The middle region of the flanks is equally mottled with black; the 
inferior regions alone being unicolor. The dorsals and anal are either entirely blackish and 
margined with white, or else the second dorsal is spotted like the back. The caudal is olivaceous, 
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with transverse. series of black sp~ts simulating continuous' narrow oands. · The pectorals and 
ventrals are umcolor and rather hghter than the pelly and inferior surface of the head. The 
upper surface of the head presents the s~me. hue as· the back. 

Liet of specimens. 

Catal. No. of Sex and ·Locality . . When col:· :Whence obtained. Nature of Collected by-
No. specs. age. 

' 
. ~lected. - specimens . 

. --- - . 
360 24 .Adult •• To~a.leJI Bay, Ca.i ________ 1856 E. &mueis --------- Alcoholic ••• E. Samuels ••• ••• • 

-
'·. 

· ... -· ·F~~ily ·eYqLOPT~RIDU~ B 0 nap.-

The body is scal~less an~ protected pfa ~aked skin; som.etimes flabby, at others leathery, and 
occasionally stud_ded w:ith small indura~d plates:. The united ventral fins are discoid ; their 
soft rays being undivided . . 'Th~ ·same is. t'r.ue with regard to the ray~ of the pectorals, except 
in the genus OyclojJ,terus; wh.ere they bifurcs.te. · ·The anterior dorsaf fin is oft.en wanting or else 
reduced to~ mere unnoticed rudime,~t. ·. ThEn:·~ are three and·· half gills, the fourth. having but 
one branchial comb. Thejt~t·;bran~hial aperture or split is wanting. · 

._ · • ' '\. I • ~ 

SyN.-Oyclopteridae, BoNAP. Sa~rg. DiStr. nieth. Anim. Vert.-1831; 118.-DE KAY, N. Y. Faun . IV,l842, 305. -SToRER, 
Synops. 1B46, · 228. . '· - . • ' ' 

The representati'!es. ~f this·faJ?ilY a~e. {nqstly; aca~tlwp~rians, Lep~dogaster . being a malacop
terian. It has been observed -by Joh. Mtiller 'th~t the. pyloric appendages do not constitute a 
family trait; the latter bei~g ·quite. nu)llerous . .in the genus Oyclopterus, or Lump-fish, whilst 
they are entirely wantingin ·Lep~dogaster ·and ~obietox, which belong to the same family . The 
papila genitalia, the sar~e an~to~i~~ _has observed .in both sexes in the species of Lepadogaster, 
and at least in the .male' sex. iA th.e. species . of . Gobiesox. . · ·. ' . .. . . .- .. · 

· LEP.A.DOG.A.STER, Go U=an. 
~ .. . . . 

GEN. Cau . ..:.:.Head large, b·r~ad and. ~epre~~~d, without; tentacles. ~<Outh moderate sl~\ld, provided with small and conical 

teeth upon the preti:laxillari~s and the lower.j aw: Palate smooth:· Body. scaleless, anteriorly broad and sub-depressed, posteri
orly compressed-and tapering. On~ soft-rayed dor,sa:l fin ~ore or less .elongated, not .continuous with the caudal. Anal fin 

elongat.ed also and likewise separated from the ·caudal. P.o.aterio.r ma~gin Of ca~dal fin rounded off. Ventrals united into a 
sub-circular abdo~inal disc, col)jolntly with a ' portion of the · pectbrals. )Jr~nchjal . apertures continuous under the throat and 

partly overlapped by the anterior edge·ofthe abdominal_disc • . · · . - .. .. 
SYN.-Lepadogaste~, GouAN, Hist. Pisc . 177,0.-R,us_o, I~hth. de Nice, 1810; Hist . n&t. Eur. merld. lll, 1826, 271.

Cuv. R~n . A,riim. II~ 1817, 224; 2d, ed. II, i 829; & ed. illustr; Poiss . 307. 

The generic characters which. ar~ here. assigned to Lepa'dogaster are chiefly derived from the 
species of our western coast, the only one at our 'Command at the present· time. The numerous 
species which have been refezyed to · this genus must be distributed into several genera with 

more closely· defined characters. ' · 
~-



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

LEP ADOGASTER MAEA.NDRICUS, G rd . 

SPEC. CHAR.-Upper surface of head very much depressed; eyes moderate, and directed upwards and forwards. Angle of 
the mouth extending to a vertical line drawn in advance of the eye. Upper jaw slightly protruding beyond the lower. Dorsal fin 
nearly equal to the caudal in length, but inserted more anteriorly. Ground color olivaceous brown, wit~ darkish work of black 

line all over the head and body. Inferior surface of head and belly dull:yellow. 

SYN.-Ltpadogasttr reticulatus, GRD. in Proc. Acad. Na~. Sc. P_hilad. VII, 1854, 155. 

The specific name which, on a former occasion, we had h~stowed upon this fish having proved 
preocupied by a species of the Meditteranean sea, described by Risso, "Histoire naturelle de 
I' Europe meridionale, vol. III, 1826, 277-," we have a-vailed ourselves of the present opportunity 
to give it another appellation, although the latter, with several other~ of its congeners, may 
hereafter constitute a generic group distinct from that of Lepadogaster proper. · 

'l'he head i~ broad, semi-elliptical when viewed from above. Its upper surface, which is very 
much depressed, is declivous sideways as well as towards the snout. It constitutes nearly t he 
third of the entire length., which, in the specimen described, is abou~ three inches and a half. 
Its inferior surface is flattened. The mouth is broad in a front ·view of it, but not deeply cleft, 
for its angle extends to a. vertical line drawn across the anterior rim of the orbit only. The_ 
upper jaw is somewhat protruding beyond the symphysis of the lower one. The eye is small, 
sub-elliptical. in shape, situated towards the upper surface of the head, and directed upwards 
and forwards ; its horizontal diameter is contained about six times in the length of the s~des of 
the head. The opercular apparatus is entirely buried in the musclef of that region, and which 
are quite developed. The branchial apertures are continuous under the throat, overlapped by 
the anterior margin of the membranous abdominal expansion. · The branchiostegal rays are six 
on either side, though three only, the innermost, are fully developed, the others remaining 
quite rudimentary upon the middle region of the throat; The base of the anterior portion of 
the pectoral fin is very fleshy, bearing a membranous pouch-like expansion quite conspicuo.us 
posteriorly to the edge of the ?Percle. · 

The body is anteriorly broader than deep ; it diminishes gradually in depth and width 
towards the origin of the tail, which iB quite compressed and very much reduced, terminated by 
a slender caudal fin rounded off upon its external margin. The origin of the dorsal fin is 
situated opposite the vent and further apart from the extremity of the snout than the tip of the 
caudal. It is composed of articulated, but simple and undivided rays, thirteen or fourteen in 
number, the tips of the posterior ones not quite reaching the insertion of the caudal. The anal 
begins a little further back than the dorsal, being as deep as the latter is high, and extending 
a little further posteriorly, the tips of the posterior ray& nearly reaching the base .ofthe caudal. 
The rays of which it is composed are all simple and articulated. Even the rays of thecaudal . 
are simple and undivided, as usual articulated. · The ventrals are ·insert-ed upon the middle 
of the convexity of the pelvic bone&. Their rays are sub-cartilaginous, imbedded in the 
membranous disc which they constitute, either nine or ten in number and simple, or else four 
or five branched ones, a fact which we could not make out clearly, having but one specimen at' 
our command. At any rate we could see no rudiment of a spiny ray, such as is said to epst 
in Gobiesox. The anterior pectorals are broad, exteriorly rounded, composed of_ twenty-thr.e~· . 

articulated but undivided rays, the twenty uppermost being slender, and ~orming a fan-shaped. 
fin situated upon the side of the chest, whilst the three lowermost are stouter, somewhat 
independent from the other, and situated under the head, where th.ey complete the disc formed 
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by the union of the ventrals. The membranous expansion is very considerable under the 
throat and overlaps the branchial apertures, which, as already stated, are continuous. The 
surface of the discoid expansion exhibits large pavement-like papillae upon its anterior 
periphery. The posterior portion of the pectorals are quite independent from the ventral disc. 
They are situated sidewise in the rear of the ones just described and inserted upon the thoracic 
arch. Subovate in shape, the rays of which they are composed are very slender, articulated ~ 

undivided inferiorly and dichotomised superiorly, the inferior rays being much more slender than 
the upper ones. They are quite numerous. Their absolute number we could not ascertain. 

Br. VI: VI; D 14 ·; A 13; C 3, 1, 5, 4, 1, 3; V 10 ; P 23. 
The skin is naked, scaleless, and rather leathery than soft and flabby, as in other genera of 

this family. There are neither filaments nor flaps of any kind about tqe head or elsewhere. 
A small conical papilla geni talis was obaerved upon tho specimen before us, and which is a female 
full of roe. A small specimen of a species of Patella was found in its stomach . 

The ground color is olivaceous brown above, the inferior surface of the head and belly being 
of a dull yellow. Upon the upper surface of the head and body and sides of the tail extends 
a beautiful mesh work of black lines. 

List of specimens. 

Catl\1. No. of Sex and Locality. When col- Whence obtained. Nature o Collected by-
No. spec.:. age. lected. specimen. 

' 

- -- --
516 1 Adult __ San Luis Obispo, CaL---- 1853 Lt. W. P. Trowbl"idge_ Alcoholic- Lt. W. P. Trowbridge __ 

517 1 Young _ S. Fara.lones, CaL ------ - 1855 
__ ____ __ do __ ________ 

----dO -- - - --------dO -------- --

518 1 ___ do ___ __ ____ do _____ - -------- - 1856 -- ---- - -dO---------- __ __ do __ __ 
- - ---- --do --- -- - - ---

CYCLOGASTER, Gronov . 

GEN. CHAa.-Head rather small or moderate in size, sub-conical, the snout somewhat protruding. Mouth broadly open, but 
not deeply cleft.; email and conical teeth upon the premaxillaries and lower jaw (dentaries) . None on either the vomer or 
palatines. Branchial apertures small and separated. Body scaleless o.nd flabby, compressed and tapering· One dorsal fin quite 
long and continuous with the caudal. Anal fin similarly elongated and ~;.entinuous with the caudal also, which is lanceolated. 
Pectoral fins well developed, extending anteriorly beneath the thoracic region, not quite united and surrounding the abdominal 

diseformed by the ventrals. 

SYN.- Cyclogaster , GRoNov. Mus. Ichthyol. IT, 1756; Act Hei-r. IV, 265 ; pl. xxm; &, &ophyl. 1763.-ARTEDI, Gen. 
Pisc. ed. Walbaumi, 1792, 634.-Du~l. Ichthyol. Anal. 1856, 164. 

Liparis, ARTEDI, Syn. Pisc. Editio na, 1793, 117 .-KROYER, Danm. Fiske II, 1845, 518.-STORER, Synops. 1846, 230 . 

It is stated by. Professor Johannes Muller 1 that in Liparis the fifteen anterior dorsal rays are . ' 
not articulated, resembling, therefore, the spinous rays of the other acanthopterians. In t he 
species, however, which we have examined, the same rays we saw distinctly ar ticulated, though 

undivided. 
Pallas, in his Spicilegia Zoologica, VII, 19; ·pl. iii, figs. 1-6, and, Zoographia Rosso-~sia.tica, 

vol. III, ed. of 1834, p. 74, describes and figures under the name of Oyclopterus gelat~n~s?ts,. a 
species of Oyclogaster . It has been recorded in more recent works under the head of Liparw. 
It is an inhabitant of Kamtschatka, and undoubtedly related to 0 . p ulchellus, from which it is, 

however, quite distinct. 

' Wiegm. Archiv. f. Naturg. 1843, I, 295. 
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We are not prepared to say whether it is equally distinct from Dr. Ayres' Liparis· mucosus. 

Should this prove to be the case, the latter would constitute a third species of .Oyclogaster along 
our northwestern coast. 

Oyclopterus callyodon of Pallas is related to Oyclogaster pulchellus, and if distinct from the 
latter it will constitute a fourth species in the present genus. 

CYCLOGASTER PULCHELLUS, Grd. 

SPEc. CuAR.-Snout bluntly rounded; posterior extremity ofmaxillarios extending to a vertical liue drawn in advance of the · 

pupil. Infe~ior edge of pectoral fins falciform. Origin of dorsal fin placed somewhat posteriorly to the upper edge ?f the base 
of the pectorals. Anterior margin of the anal situated nearer the extremity of the snout than the tip of the caudal. Lie;ht 
olive brown above, with longitudinal waving lines of darker brown; abdomen and throat whiti~h. Sides e:xhibitine; white dotsJ 

SrN.-Liparis pulchellus, AYREs, in Proc. Cal. Acad. Nat. Sc. I, 1855, 23. 

A specimen of this species, a little over four inches in total length, was sent, labeled by Dr. 
Ayres, to the Smithsonian Institution ; it is, therefore, smaller than: the one upon which the . 
original description is based. 

The body is elongated, compressed, and tapering gradually towards the tail. The head, 
which is moderate, is contained about five times in the total length; it is, furthermore sub
quadrangular in shape, declivous towards the snout, which protrudes slightly beyond the lower 
jaw. The eye is sub-circular, its longitudinal diameter entering about five times in the length 
of the side of the head. The mouth is broad when viewed in front, but is not deeply cleft, 
since the posterior extremity of the maxillary extends but to a vertical line drawn in advance of 
the pupil. The lips are well developed and .flabby. The teeth are very small, disposed upon · 
transversely oblique series ·on each jaw bone. The branchial apertures are quite small, and 
situated above the base 'of the pectorals; four slender branchiostegal rays may be observed 
right and left within the membrane. 

The dorsal and anal fins are united to the caudal ; the origin of the dorsal takes place 
somewhat posteriorly to the upper edge of the base of the pectoral fins .- The anterior margin· 
of the anal is nearer the extremity of the snout than the tip of the caudal fin. Both fins are 
composed of articulated and undivided very slender rays, which increase gradually in height 
and depth towards their posterior portion. The separation between the caudal rays and those 
of both the dorsal and anal is not easily traced, since they are all simple or undivided. . The 
ventral disc is elliptical, enclosed sideways by the inferior prolongation of · the pectorals. The 
latter are large, the lateral portion being quite elongated, composed of more .slender and 
crowded rays than the inferior portion. The external outline of the fins is falciform ; all the 
rays are simple, though articulated. 

The vent is abdominal, being placed midway between the posterior edge of the ventral disc 
and the anterior margin of the anal fin. 

The skin is scaleless, smooth, and flabby, ioosely attached to the muscles. Large and 
numerous mucous pores may be seen upon the head especially, and constituting a lateral line 
upon the anterior region of the body. · 

Dr. Ayres describes the color as "light olive brown, with numerous narrow, waving lines or' 
darker brown running longitudinally, and forming in some instances rings and irregular 

1 Proc. Cal. Acad. Nat. Sc. I, 1855, 24. 
2 Zoogr. Rosso-Asiatica, III, 1831, 75. 
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figures; abdomen and throat white; some small brown and white spots on the sides, one series 
faintly indicating a lateral line with a slight downwards curve." 

List of specimens. 

Catal. No. of Locality. When col- Whence obtained. Orign'l Nature of Collected by-
' No. spec. lected. No. specimens. 

-- --
519 1 San Francisco, CaL ______ 1856 Dr. W. 0. Ayres ••••. 39 Alcoholic • • _ Dr. Ayres ----------· 

Family LOPHIDAE, Bon a p. 

This is the family to which the "Devil fish" of our Atlantic coast belongs. It includes, 
generally speaking, scaleless fishes, the skin of some of them exhibiting bony tubP.rcles (1Jfalthe) 

or small spiny grains (Chironectes) . In the majority the head is very large and broad whilst 
the body is reduced and tapering posteriorly. There are others in which the head is of moderatt' 
size compared to the body, which, instead of being elongated, is subelliptical in profile, being 
then, as usual for fishes of such a shape, compressed. The absence of the suborbital bone is 
not altogether peculiar to the fishes under consideration, since we find it wanting in some 
batrachoids al so. Another trait, a good deal mote conspicuous than the one just alluded to, 
consists iu the elongation of two carpal bones, which . constitute a kind of peduncle, at the 
extremity of which the pectoral fin is articulated. Hence the name of " Pectorales pediculees," 
or "Pediculati," by which this family has sometimes been designated. In batrachoids all the 
carpal bones are considerably developed. The branchial apertures, moreover, open behind the 
insertion of the pectorals, whilst they are anterior to the latter fins in batrachoids .. 

The gills themselves are variable in number, according to the genera; some having thre~ 
others three and a half, and others still, two and a half only. As to the intestine it is simple, 
the ''Devil fish'' alone exhibiting a few pyloric appendages. 

SrN.-Lophidae, BoNAP. Sagg. Distr. anim. vertebr. 1831, 111. 

As far as we are acquainted with the marine ichthyic fauna of western North America, we, 
have not heard of any Lophioids as just characterised, and if mention is made of it in this 
report, it will be easily justified by the fact that the batra~hoids which follow having been 
united with them into the same group, the characters now assigned to the latter could not be 
fully appreciated unless placed on a parallel .with the former. The systematic position of the 
Lophidae, properly so called, will be at the confine of the .Acanthopterian order. 

Family . BATRACHIDAE, Swains . 

The few genera of which this family is composed are still ranked amongst the Lophidae by 
several writers and placed at the end of the order of Acanth0pterians. The toad fish of our 
Atlantic coast (Batrachus tau) is one of its representativ~s. 

About a year ago, while tracing the distinctive traits between the L ophidae and the Batra

chidae, and comparing their. natural affinities with those of the other families of the order to 
which they all belong, we arrived at the conclusion that the Batrachidae ought to follow the 
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Trachinidae in the method, and we contemplated their insertion at page 38 of this report. 
When the first portion of our MSS. went to press, however, prof~ssional duties diverting our 
attention from this subject, a; previous pagination brought this family at the pre&ent juncture, 
where we must now giTe it to the reader. 

We cannot help thinking tha.t the natural affinities of the Batrachidq.e with the Trachinidae 
are more intimate than would appear at firsts ght, and we should not be surprised if further 
researches into their structure should favpr their union into one single group, for Uranoscopus; 
or st~r-gazer, seems to establish a natural transition from the Batrachidae to the Trachinidae. 
It is anatomically related to the Trachinids by the absence of the air bladder and the' presence 

· of pyloric appendages, whilst zoologically it reminds us of Batrachus and allied genera, by the 
shape of the head and body, the structure and gape of the mouth, and o'f the fins also: the 
position of the ventrals being the same in Trachinids and Batrachoids, inserted as they are in 
advance of the thoracic belt, and hence anteriorly to the base of the pectorals. 

SYN.-Batrachidae, SwAINS. Ess. class Fishes Amph. and Rept. II, 1839 . 

The general aspect of the batrachoids is that of a large and depressed head followed by a 
body more or less tapering, sub-depressed anteriorly and compressed posteriorly, protected by 
ctenoid scales or entirely scaleless. The branchial apertures are continuous under the throat in 
Uranoscopus, and widely separated by an isthmus in Batrachus and in Porichthys. There are 
four branchial combs in Uranoscopus, and three only in !Jatrachus and Porichthys. The two 
latter want the sub-orbital bone, whilst the former possesses it largely deve~oped. 

The carpus is very much developed, but all the carpal bones contribute to its development ; 
besides, the pectorals fins, far from presenting a pediculated appearance, exhibit a broad and 
fan-like base. 

PORICHTHYS, Girard . 

GEN. CHAR.-Body elongated, thickish anteriorly, quite tapering posteriorly. Head smooth, large,· and depressed . Eyes' 

rather small. Mouth broad, moderately cleft, with its gape directed obliquely upwards . Lower j aw longest. Canine teeth 
upon the jaws, front of vomer, and along the palatine bones. Preopercle spinous. Branchial apertures large, edending below 

the insertion of pectorals, and separated by a wide isthmus . There are six branchiostegals rays on either side. Pectorals 
spear-shaped . Ventrals inserted in advance of the thoracic arch. Anterior dorsal fin rudimentary. Second dorsal and a_nal 
elongated, approximating to, but riot united with, the caudal. Skin smooth and scaleless. Several series of mucous p_ores. 

S·fN.-Porichthys, GRD. in Proc. Acad. Nat. Sc. Philad. VII, 1854, 141. 

This genus differs from Batrachus by its dentition as well as by the numerous series of 
mucous pores which are observed over the head and body. Moreover, the head is smooth com
pared to B atrachus, since there are but few filiform tentacles instead of the membranous flaps 
which exist in the latter named genus. The branchial' apertures are wider though the number 
of the gills is the same. 

PORICHTHYS NOTATUS, Gr d . 

PLATE XXV. 
Snc . CHAR.-Upper surface of head quite flat. An acute preopercular spine stretching across the opercle. · Posterior 

oxtremity of maxillar bone extending to a vertical line drawn posteriorly to the orbit. Four series of pores on either side of the. 
body. A subgular and an abdominal series, as also several of these on the sides of the head. Upper regions dark bluish violet ; 
sides and belly silvery grey. A sub-crescentic vitta beneath the eye. 

SYN.- Porichthys notatus, GRD. in Proc. Acad. Nat. Sc, Philad. VU, 1854, 141 and 151. 
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The largest specimens which we have before us measure about nine inches and a half in total 
length, the head forming the fourth part of it, the caudal fin excluded. The body is sub
cylindrical anteriorly, compressed, rather more so posteriorly, and tapering very regularly 
towards the insertion of the caudal fin. 

The eye is rather small and situated near the upper surface of the head ; it is sub-circular in 
shape, and its longitudinal diameter is contained six or seven tii:nes in the length of the side of 
the head. The mouth is very broad viewed in front, not very deeply cleft, since the posterior 
extremity of the maxillary extends to a vertical line drawn somewhat behind the posterior rim 
of the orbit. The lower jaw is the longest, and, as already observed, the g.tpe of the mouth is 
directed obliquely upwards as in Uranoscopus. The teeth, at the symphysis of the lower jaw, 
are more slender and smaller than on the branches of that bone (dentary) . The smallest teeth 
are those observed upon the premaxillaries, which extend almost to the entire length of these 
bones. The palatine teeth are a little larger posteriorly than anteriorly ; the most conspicuous 
ones are observed upon the vomer. The surface of the tongue is smooth. The side of the head 
exhibits but one single spine inserted upon the opercle. It is quite acerated and conspicuous 
though oftentimes covered by a thick skin . The branchiostegal apparatus is very much 
developed ; the branchial apertures are wide, though separated beneath by a broad isthmus. 
These apertures extend to the inferior surface of the head in advance and beneath the inferior 
edge of the base of the pectoral fins, but not as far as the insertion of the ventrals. The 
branchiostegal rays are well developed, six on either side. 

The first dorsal fin consists of two small spines sitliated somewhat in advance of the anterior 
margin of the second dorsal, and oftentimes so inconspicuous as not to attract the attention of 
the observer. The second dorsal is quite long, extending to almost the entire dorsal line; it 
increases slightly in height backwards and terminates near the insertion of the caudal, with 
which it however does not unite, though the tips of the posterior rays overlap the base of the 
last mentioned fin . The rays are very much subdivided ; the interradial membrane being quite 
tough and strong. The origin of the anal is situated opposite the fifth or sixth ray of the 
second dorsal and extends a little further back, though not united with the caudal. In structure 
and shape it is similar to the second dorsal, the latter, mayhap~ being somewhat higher than 
the anal is deep. The interradial membrane appears also more thickish and tough, and the 
extremity of each ray is expanded and projects beyond the membrane proper. The caudal is 
comparatively quite a small fin ; it enters about nine times and a half in the total length. Its 
posterior margin is rounded {)ff. The pectorals are well developed, spear-shaped in general 
appearance, the middle rays being the longest. Their base is very thick and convex ; the rays 
are very much .bifurcated. Their extremity projects considerably beyond the vent and the 
anterior margin of the anal. The vent itself is situa~d close to the latter fin. The ventrals 
are inserted under the throat in advance of the inferior edge of the branchial apertures . The 
anteri or ray is a rudimentary spine buried in the thickness of the skin which surrounds the 
second ray, which is articulated only, whilet the following two and last are subdivided. Their 
extremity hardly reaches the base of the pectorals. 

Br. VI: VI; D II, 35 or 31; A 34 ; C 3, I , 5, 5, I, 2; VI, 3; P I 8 or 20. 
The head and body are scaleless. Minute cutaneous appendages may be observed upon the 

periphery of the maxillar bones, behind the premaxillariei, and also upon the inferior 
peripheric edge of the lower jaw, partly covered by the lips. There ·are several series of pores 
beginning upon the head and extending along the body. W e observe one series, right and 
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left, from the frontal region to the base of the caudal . fin, approximating closely to the dorsal. 
A second series originates at the nostrils, passes beneath the eye, sends downward~ a post-ocular 
branch, proceeds along the tympanic region sending off a · preopercular branch, then onwards 
along the upper edge of the opercle and middle region of the back to the base of the caudal. A 
third series proceeds from the symphysis of the dentary (lower jaw) to the opercular apparatus, 
where it bifurcates, one branch followi~g the inferior edge of the sub-opercle, the other branch 
the inferior edge of the opercle. A fourth series extends from the throat to the branchiostegai 
apparatus. A fifth series originates immediately behind the preceding one and extends within 
the base of the ventrals, hence diverges towards the chest afte.r 'sending a recurrent branch 
outside of the insertion of the ventrals and another to the base. of the pectorals, posteriorly to 
which it still ascends a little, meets with the series from behind the pectorals, and following 
the inferior middle region of the body terminates before it reaches the caudal fin. Finally, 
a sixth series begins under the thorax and extends to the base of the caudal, approximating 
closely the anal fin. . 

The color of the upper region of the hea•J and body is .. dark bluish violet ; the sides and the 
belly being occasionally silvery grey, at others simply lighter than on the back. There is a 
sub-crescentic dark vitta beneath the eye, and each pore reflects a golden dot. 

Riferences to the .figures.~Plate XXV, fig. 1, represents P;richt~ys notatus, size of life, fr~m 
the bay of San Francisco, Cll.lifornia ; figure 2, an inferior view of the entire fish; figure 3 is a 
side view of the head; figure 4, an upper view of the same; figure 5, .a pectoral fin'; figure 6, 
a ventral fin. The bifurcations of the twd' inner rays were taken by the artist for independent 
rays, hence the fact of five instead of three being represented in this figure. · . Th~ series of pores 
are not fully represented. 

List of specimens. 

Catal. No. of Sex and Locality. When col- Whence obtained. Nature of Collected by:_ 
No. specs. age. lected. specimens. 

--
520 1 AdulL . San Francisco, CaL •••••• 1853 Lt. W. A. Wh le' _. Alcoholic ••• Dr. Kennerly . ... . 

521 1 Young. Presidio, Cal •••••••• ' •• •• 1853 Lt. Wm. P . Trowbridge .... do ...... Lt. Trowbridge .... 

522 2 Adult .. Monterey, CaL . ........ . 1853 •••••• do •• •••••••••• . --.-.do •••• •• • ••••• do •••••••••• 

523 1 -------- Fort Steilacoom, W. T .... 1854 Dr. G~o. Buckley .... •••• do • ••••• Dr. Geo. Buckley • • 

694 1 -------- San Diego, C<!L ......... 1857 A. Cassidy_ ...... ---- .... do ••••• : ' A. Cassidy . . ...... 



ORDER II. 

AN AC ANTHINI . 
The order of Anacanthinians is to include fishes whose anatomic structure is similar to tha 

of the preceding order, or Acanthopterians. The air bladder, when extant, wants, likewise, an 
air duct. We observe here, as in the preceding order, scales of both the cycloid and ctenoid 
types. The principal differences between the two orders consist in the absence of spiny rays 
to the fins of Anacanthinians, and in the ventral fins which may be wanting, or present and 
inserted under the thoracic belt or else under the throat. 

When the ventral fins are entirely wanting we have then the sub·order Apodes, whilst the 
sub-order Thoracici is composed of the remaining members of the order in which the ventral 

fins are more or less developed. 

SYN.-Jlnacanthini , M ULL. in Wiegm. Archiv fUr Naturg. I , 1845, 130. 

The order ~itself is composed of a portion of the "Malacopterygiens sub-brachiens," and a 
portion also of the "Malacopterygiens apodes" of the Cuvierian system. 

SUB-ORDER I. 

APO DES. 
The ventral fins in this sub-order are entirely wanting. It is composed of but one family, 

and that is represented along the Pacific coast by the Sand launce genus, and by Ophidion also. 

SYN.- .Ilpodes, LtNN. Syst. Nat. ed . X, 1758,,244.-:-Iconogr. Encycl. II, 1850, 204. 

There are ·now two sub-orders of Apodes in the class of .fishes. The second is alluded to further 

on, and occupies a place in the order of Malacopterians. 
Fishes wanting 'the ventral fins are, moreover, met with elsewhere in the class, without, 

however, constituting groups of a higher value than genera, showing that the same organic 

structure may be variously subordiMted in the icthyic method. 

Family OPHIDIDAE, Bon a p . 

The body is slender and elongated, compressed, provided with minute and inconspicuous 
scales. The ventrals, and sometimes even the pectoral fins, are wanting. The pseudo-branchiae 
exist, but, as already stated, the air bladder has no communication wit.h the throat, and exhibits 
that curious vascular mesh-work peculiar to the fishes, in which that bladder is deprived of an 

air duct. 
18 a 
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S vN.-Ophididae, BoNAP. Sagg. Distr. Anim. vertebr. 1831, U S. 

Ophidini, M ULL. in Wiegm. Archiv fiir Raturg. I, 1843, 329. 

It is doubtful yet as to whether .Ammodytes belongs to the family of Ophididae. The air 
bladder appears to be wanting, at least in the American species of both the Atlantic and Pacific 
coasts. The conformation of the jaws, as observed by Joh. Muller , somewhat resembles that -
of the Scopelidae, still the absence of an adipose fin and the extension of the first dorsal forbid its 
association with the latter group. We regret that time will not permit us entering into 
anatomical researches, by which alone the systematic uosition of this genus could be ascertained, 
a desideratum which we hope to comply with at DO distant period. 

OPHIDION, Artedi. 

GEN. CHAR.-Head short, obtuse; jaws equal. T eeth upon the jaws and the palate also. Gill openings large, and extending 

under the throat forwards, without being absolutely continuous. Pectoral fins extant. Dorsal and anal fins continuous with 

the caudal. Two pairs of small barbels inserted at the point of the hyoid bone. Scales cycloid. 

SvN.-Ophidion, ARTED. Gen . Pisc . 1738 ; ed . Walb. 1792, 154.-LJNN. Syst . Nat. ed. X, 1758,259. 

Ophidium, Cuv. Regn. anim. II, 1817, 238; 2d ed. II , 1829 ; &., ed . illust . Poiss. 325.- DEKAY, New Y. Fauna, 

1842, 315.- STORER, Synops. 1846, 235. 

OPHIDION TAYLOR!, G rd. 

SPEC. CBAR.-Head contained nearly seven times in the total length. The eye is rather large and circular; its diameter 

entering about three times and a half in the length of the ·side of the head . The posterior extremity of the max! liar bone 

extends to a vertical line drawn about midway be~ween the pupil and the posterior rim of the orbit. The origin of the dorsal 

fin is situated a little way posteriorly to a vertical .line which would intersect the base of pectorals. Ground color olivaceous, 

sprinkled over with blackish specks; sides of the head and belly whitish yellow. Vertical fins margined with a black filet. 

·The largest specimen observed measures about three inchesand a quarter; the Sfecies inhabits 
the sands of Monterey beach. 

List of specimens. 

Catal. No. of Locality. When Whence obtained. Nature of Collected by-
No. spec. collected. specimens. 

--- -- - ---
867 6 Monterey, CaL ___ ____ - - - __ 1857 A. S. Taylor, Esq ____ __ __ Alcoholic. A. S. Taylor, Esq ____ _ , 

AMMODYTES, Art e di. 

GEN. CHAR.-Head elongated, sub-conicd; lower jaw longest . Jaws and palate toothless. Gill openings continuous under 

the throat. Pectoral fins extant. Dorsal fin extending nearly the whole length of the back ; anal fin long ; neithbr of which 

continuous with the caudal, which is forked or else sub-crescentic. Scales cycloid in structure . 

SvN.- Jlmmodytes, AaTEDI, Gen. Pisc. 1738 ; ed. Walb. 1792, 104; &, Descr. spec. P isc. 1793, 55.- Cuv. Regn. anim. II, 

1817, 240; 2d ed . II , 1829; &, ed. illustr. Poiss. 327.-DEKAY, New Y. Fauna, IV, 1842, 317.-STORER, 

Synops. 1846, 237. 

Two species of this genus have been mentioned by Pallas as oecurring about the seas of 
Kamtschatka : .Ammodytes hexapterus and .A. septipinnis ,· but the former alone belongs to the 
genus Ammodytes, since the latter is provided with abdominal ventral fins, and therefore 
excluded from the family we are Dow treating of. 
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AMMODYTES PERSONATUS, G rd . 

SPEC . CnAR.- H ead constituting about the fifth of the total length . Posterior extremity of maxillary extendina to the 

anterior rim of the orbit. Eyes rather largo . Origin of dor~al fin situated in advance of the extremities of the p:ctorals , 

The caudal fin is posteriorly sub-crescentic . Greyish brown above ; silvery beneath; base of caudal, black, 

SYN .-J.lmmodytes personatm, GRn. in Proc. Acad. Nat. Sc. Philad. VIII, 1856, 137. 

The head, which is sub-conical and pointed, constitutes the fifth of the tot-al length; the 
l argest specimen before us measuring four and a half inches, The gape of the mouth is some
what oblique owing to the protraction of the lower jaw beyond the upper one; the posterior 
extremity of the maxillar bone corresponding to a vertical line intersecting the anterior rim 
of the orbit. No teeth on either jaw; none on the vomer and palatine bones. The eye is large 
and circular ; its diameter entering about five times in the length of the siqe of the head. The 
branchial apertures are very wide, and the opercular apparatus largely developed.; the sub and 
interopercle being nearly equal to the opercle, the free edge of the sub-opercle extending 
considerably beyond that of the opercle. Radiating striae or ridges may be observed on the 
preopercle and interopercle. The branchiostegals are elongated and slender, seven on either 
side. 

The body is compressed, deeper than broad: the dorsal and abdominal regions rounded, 
diminishing gradually backwards in depth and width both. 

The dorsal fin , the origin of which is placed at an inch from the tip of the upper jaw, in a 
specimen measuring three inches and seven--tenths, is nearly of equal depth throughout its 
whole length; t he tip of its posterior rays, when bent backwards, do not quite reach the 
insertion of the caudal fin. Its rays being slender and not bifurcated. The caudal fin enters 
about eleven times in the total length ; its posterior margin is sub-crescentic and its medial 
rays bifurcated. The anal fin is less than half the length of the dorsal, being posteriorly even 
with the latter, hence its origin placed backwards of the middle of the dorsal. It is deeper 
anteriorly than posteriorly, and where deepest it is deeper than the dorsal, whilst its depth 
behind is equal t o the height of the dorsal opposite. Its rays are likewise slender and not 
bifurcated. The pectorals, which are inserted near the lower part of the thoracic belt, are 
moderate sized, rather elongated, composed of both simple and bifurcated rays, the bifurcated 
ones occupying the middle of the fins. When brought alongside the body their posterior 
extremity extends considerably beyond a vertical line drawn at the origin of the dorsal. The 
ab:;ence of the ventrals is a t rait peculiar to the family to which the species belong. 

Br. VII: VII; D 55; A 25; C 3, 1, 7, 6, 1, 4; V-; P 14. 
The vent is placed near the anterior margin of the anal fin. 
The scales, which are disposed upon transversely oblique series, are deeper than long, 

provided all around with wide radiating furro ws. The lateral line begins opposite the posterior 
angle of the opercle, and takes a straight course to the peduncle of the tail along the line of 
intersection between the dorsal muscles and the lateral myocomma. The flanks exhibit a. 
a hallow O'roove parallel to the vertebral column, and intersecting the middle bent of the lateral 

0 ' 

myocomma. 
Finally another similar O'roove extends from under tb.e pectorals to the peduncle of the tail, 

' b 
along the line of intersection between the abdominal muscles and the lower extremities of the 
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lateral myocomma. This groove is, moreover, furnished with a thin thoug~ opaque membrane, 
which gives it the appearance of a ridge, especially along the abdominal region, where it is 
more developed than further behind. 

The dorsal region is greyish brown; the lower half of the sides and the belly being silvery; 
the base of the caudal is black. 

List of specimens, 

Catal. No. of Sex and Locality. When Whence obtained. Nature of Collected by-
No. spec. age. collected. specimens. 

--
612 3 Adult •• Cape Flattery, W. T __ •• 1855 Lieut. W. P. Trowbridge. Alcoholic. Lieut. Trowbridge ____ _ 

SUB-ORDER II. 

T.HORACICI. 
The ventral fins being present, they are inserted under the thoracic belt, beneath the pecto

rals, or somewhat in advance of the latter. 
Three families compose this sub-order, two of which have furnished us with representatives 

from the Pacific coast. The third, or that of Ech.eneidae, is, so far, unknown in that region. 

SYN.-Thoracici, LINN. Syst. Nat. ed. X, 1758, 260.-Iconogr. Encyol. II, 1850,204. 

Fishes with a thoracic position of the ventral fins are met with in some of the other orders 
of the class, but that character is more subordinate yet, having not the value it is entitled to 

amongst anacanthinians. 

Family GADIDAE, B onap. 

When told that the codfish typifies this family it is enough to enlist the attention of our 

readers. The cod-fisheries, and the immense trade connected with them, is one of the greatest 

sources of wealth to a sea-coast population. 
Most of the representatives of this family, cod, haddock, frost fish, hake, coal fish, &c., are 

tenants of the frigid and temperate waters, and generally of marine habits; the ling or methy, 

and allied species, being the only ones found in fresh waters. 
Their body is elongated, sub-fusiform in profile, either covered with small or moderate scales, 

cycloid in structure, often hidden in the thickness of a soft skin. The head is proportionally 
well developed; the mouth large or moderate. Its upper surface generally scaleless; sotnetimes 
the cranial region is covered with minute scales. The teeth are varying between the rasp or 

card-like type and the slender canines; they are acerated, unequal in size, disposed upon 
irregular series on both jaws, and the front of the vomer; the palatine bones being toothless. 
The premaxillar bones constitute almost exclusively the upper arcade of the mouth and bear 
the teeth at the exclusion of the maxillaries, which appear towards the angle of the mouth 
only. The opercular apparatus is spineless. The gill apertures are wide, extending obliquely 
forwards under the head, where they are continuous; the branchial rays being six or seven in 
number on either side. 
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There are two or three dorsal fins; one or two anals. The ventrals being inserted in advance 
of the thoracic arch, hence jugular in position. 

The gills are four in number, fully developed. The pseudo-branchiae, on the other hand, are 
not visible. The stomach is elongated, strongly muscular ; there are also numerous pyloric 
appendages. The swimming or air bladder has no air duct; it is well developed and strong, 
and occasionally indentated on the sides. 

SvN.-Gadidae, BoNAP. Sagg. distr. anim. vert. 1831, 117.-DEKAY, New Y. Fauna, IV, 1842, 274.-STORER, Synops. 
1846, 215. 

Gadoideae, RICHARDs, Faun. Bor. Amer. III, 1836, 241. 

The Gadoids are comparatively scarce along the coast of California and Oregon. Besides the 
two species hereon described, there is but another known to naturalists. It haB been put on 
scientific record under the appellation of 

BROSMIUS MARGINATUS. 

SvN.-Brosmius marginalus, Avus, in Proc. Cal. Acad. Nat. Sc. I, 1854, 13. 

And since no specimens have, so far, been seen by us, we must refer our readers to the 
description just alluded to. 

We regret not having had more perfect specimens of the pollack, to which was affixed the 
name of 

MERLANGUS PRODUCTUS, 

SvN.-.Merlaf!gUS productus, AYREs, in Proc. Cal, Acad. Nat. Sc. I, 1855, 64, 

in order to clear up the doubts that still exist touching its identity with, or specific dl.tference 
from, Homalopomus trowbridgii, described further on. 

The seas of Kamtschatka., however, furnish several more species of this family, which it is 
desirable should be better known. Thus Gadus wachna, PALL., G. gracilis, TILES., and G. pyg_ 

maeus, PALL. appear to fall within the charaders of Mo-rrhua; whilst Gadus chalcogrammus, 

PALL. is a Merlangus, and Gadus fimbria, PALL. probably a Merlucius. 

The "North Pacific Exploring Expedition" ought to ·~lighten us upon that subject. 

ORRHUA, (Belon !!), Cuv. 

GEN. CHAR.-Body and head elongated. Mouth moderate in size, or well developed, the upper jaw generally protruding 

beyond the lower. Chin provided with a barbel. Card or velvet-like teeth upon the jaws and front of the ~omer. Palatine 

bones toothless. Tongue smooth. Gill apertures wide and continuous under the head. Branchiostegal rays, six or seven on 

either side. Three dorsal and two ana.! fins, generally distinct. Upper surface of head and opercular apparatus covered with 

minute scales. Scales of the body smo.ll, or of medium size, cycloid in structure. 

SYN.-.Morrflua, (BELON!!), Cuv. Regn. Anim. II,1817,212 ; 2d ed. II, 1829; &, ed . illustr. Poiss. 291.-RJCH. Faun. Bor. 

Amer. III, 1866, 242.-STORER, Synops. 1846, 215.-DEKAY, New Y. Fauna, IV, 1842,274. 

It would have been desirable that the name of Gadus be preserved for a certain.number of 
species of this family, and especially for some of those which are now included in the genus 
Morrhua; the two genera, Gadus and Morrhua, being retained, in the event only of a convenient 
sub-division into two natural groups of the species now generally referred to the latter genus. 
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MORRHUA PROXIMA, -Grd. 

PLATE XLa, Fms. 5- 8. 

SPEc. CHAR.-Snout sub-conical ; thickish; upper jaw protruding beyond the lo,ver one. Posterior extremity of maxillar 

bone extending to a vertical line which would intersect the pupil. Dorsal and anal fins all distinct from one another. Anterior 
anal longer than the second dorsal Caudal fin posteriorly sub-truncated. Yellowish ash or brown above; sides and belly 

silvery white. 

SYN.-Gadus proximus, Gao. in Proc. Acad. Nat. Sc. Philad. VII, 1854,141 &154. 

M orrhua califomica, AYREs, in Proc. Cal. Acad. Nat. Sc. I, 1854, 9. 

We think the species allied to Gadus gracilis, TILES., and described in Pallas, Zoogr. Ross. 
Asiat. III, 1831, 186; and still more so to G. pygmaeus, PALL. loc. cit. pag. 199. 

This appears to be a rather small species, for, amongst all the specimens brought home by 

several parties, the largest measures but seven and a quarter of an inch. In this respect it 
reminds us of M. pruinosa and M. minuta, of our New England coast. It is especially related 
to the former species, M. pruinosa_, the tomcod or frost fish of our fishermen. 

The body is slender, elongated, and compressed, sub-fusiform in profile, rather graceful in 
appearance. The greatest depth is under the anterior dorsal fin, hence the outline tapers grad-

ually towards the insertion of the caudal. . 
The head is contained about four times and a half in the total length, or a little over that 

measure. The snout is sub-conical) rather pointed, the upper jaw overlapping considerably the 
lower one, which exhibits under its symphysis the characteristic barbel of the genus. The mouth 
is of moderate development ; the posterior extremity of the maxillary extending to a vertical 
line drawn through the middle of the pupil. The eye is above the medium size, sub-circular in 
form, its diameter being contained about four and a half times in the length of the side of the 
head. The nostrils are placed much nearer the orbit than the extremity of the snout. The 
branchial apertures are continuous under the throat, and extend as far anteriorly as the posterior 
rim of the orbit. The branchiostegal rays are six on either side, and rather well developed . 

. The three dorsal fins are distinct from one another. The anterior one is sub-triangular, higher 
than long. The second dorsal is longer than high, sub-triangular in shape also) and lower . 
than the first. The third dorsal fin is longer than high, resembling the second in shape, being 
only smaller than the fatter. The caudal is sub-truncated upon its posterior margin. 

The posterior anal is situated opposite the third dorsal , and shnilar in general size and outline. 
As to the anterior anal fin, it is longer than its opposite, the second dorsal, and deeper also than 
the latter is high. Its anterior margin corresponds to the posteri9r ray of the first 
dorsal, and its posterior ray is placed almost opposite the anterior margin of the third dorsal 
fin. The ventrals are slender; their filiform extremity reaches the vent, which is placed imme

diately in advance of the first anal fin. 'fhe pectorals are rather small and slender; their pos
terior extremities extend to a vertical line intersecting the vent. 

Br.VI: VI; D13,21,22 ; A26,21; 05; 1,16,16,1,5 ; V6; P1'T. 
The rays) as a general thing, are bifurcated or subdivided. The scales are small, sub-elliptical 

in shape, exhibiting radiating fQ.rrows upon their entire periphery. · The focus of irradiation is 
eccentrical towards the anterior extremity of the scale. 

The color above is yellowish ash or yellowish brown, with an occasional reddish hue. The 
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.sides and belly are lighter, often of a silvery white tint. The dorsals1 caudal, and posterior 
anal, often exhibit a darkish hue, caused by the accumulation of minute dark reddish dots. 

The anterior anal, the ventrals, and the pectorals, are yellowish and unicolor. 
References to thefigures.-Plate ~La, fig. 5, represents, size of life, Morrhua proxima, from 

the Bay of San Francisco, California. Fig. 6 is a section of the anterior portion of the body. 
Fig. 7, a scale from the dorsal region. Fig. 8, a scale from the abdominal region. 

List of specimens. 

Catal. No. of Sex and Locality. When col- Whence obtained. Nature of Collected by-
No. specs. age. lected. specimens. 

--
524 3. Adult •• San Francisco, CaL--·-- 1853 Lt. A. W. Whipple ____ ___ Alcoholic. Dr. Kennerly------

525 5 
___ do ___ 

- - -- - - dO •••• •• • •• • • ~-- 1853 Lt. R. S. Williamson ___ __ __ __ do ____ 
Dr. Heermann -- ---

526 5 
__ _ do ___ Presidio, CaL. __ - - - _-- 1853 Lt. Wm. P. Trowbridge ___ ____ do ___ _ 

Lt. Trowbridge. ----

527 5 
___ do ___ ______ do __ ________ ____ 

1853 
_________ _ do ____________ ___ _ do ___ _ 

-- - ---do - - - -- -----

528 1 ___ do ___ Cape Flattery, W. T ____ 1854 ------- ---dO--- -. -------
____ do ____ ______ do---- ------

HOMALOPOMUS, Girard . 

GEN. CHAR.-General aspect of head an\1 body elongated. Mouth large; lower jaw longest, and protruding beyond the 

upper. No barbel to the chin. Conical and acute teeth upon the premaxillaries (upper jaw) and dentaries (lower jaw). Similar 

· t eeth upon the front of the vomer along its external margin. Palatine bones toothless . Tong:.e smooth. Gill apertures very 

wide, and continuous under the head. Branchiostegals, seven on either side. Three dorsal fin a ; second and third contiguous . 

Two anal fins contiguous. Ventra Is composed of seven rays. Upper surface of head and opercular apparatus covered with 

minute scales. Cheeks smooth and scaleless. Sca.les covering the body small, or of moderate development, cycloid in structure. 

SYN.-Homalopomus, GRo. in Prec. Acad. Nat. Sc. Philad. VIII, 1856, 132. 

The specimen upon which the genus Homalopomus was based happening to have its fins 
mutilated was t he cause of the error which we now rectify. Half broken in the first and second 
dorsals, the remaining portion, which is unarticulated, suggested the idea that they were spiny 
rays, and the union, or rather the contiguity of th~ second and third dorsal fins, with a 
depression in the outline, was supposed analogous to what is observed in Heterosticlms, for we 
were likewise deceived by the structure of the anal fins, which, being contiguous, and the rays 
broken upon their extremities, the anterior one appeared as if composed of spiny rays. The 
structure of the ventrals ought to have cautioned us against that mistake, but at that time we 
had no confidence in those fins as affording exclusively safe characters of classification. 

The natural affinities of the genus Homalopomus are intermediate between Merlangus and 
Merlucius, the dorsal and anal fins being constructed upon the pattern observed in Merlangus, 

whilst the ventral fins are identical in structure with those of Merlucius. Had we not framed 
this genus under misapprehended affinities we would have placed the following species in the 
genus Merlangus or Merlucius, it was immaterial where, and await further information upon the 

fishes of the North Pacific ocean. 
We have received one specimen from Dr. Ayres of his Merlangus productus, collected in the 

Bay of San ~~rancisco, California. The species is very closely allied to Homalopomus trowbridgii, 

and evidently belongs to the same genus, whether Merlangus, Merlucius, or Homalopomus ; and 
if identical with H. trowbridgii, the specific name of productus will have to be restored to it as 
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having priority of publication. The· only differences which we observe between M. produ-ctus 
and H. trowbridgii consist in the former having a larger head, and a more anterior situation of 
the ventral fins. The specimens, however, are not sufficiently well preserved to enable estab
lishing these differences with certainty. 

HOMALOP.OMUS TROWBRIDGII, Gr d. 

P~.ATE XLa., Figs. 1-4. 

SPEC. CaAR.-Snout pointed ; mouth deeply ~en ; posterior extremity of maxillary extending to a vertical line drawn 

through the posterior rim of the pupil. Eye large. Second and third dorsals continuous ; anal fins continuous also. Extremity 

of pectorals reaching the anterior margin of the anal fin. Greyish brown above ; silvery grey beneath. 

SYN.-Homalopomus trowbridgii, GRD. in Pro~ . .Acad. Nat. Sc. Philad. VIII, 1856, 132. 

The general aspect of the fish is elongated and very much tapering posteriorly. The length 
of the specimen figured is nineteen inches and a half. The head is sub-pyramidal, entering 
four times and a. half in the total length. The lower jaw is longest, protruding beyond the 
upper, hence the gape of the mouth is directed sl,ightly upwards. The posterior extremity of 
the maxillary extends to a vertical line drawn across the posterior rim of the pupil, that is, 
exactly midway between the tip of the lower jaw and the origin of the pectorals. The pre
maxillaries and dentariea are provided with a double row of canine teeth, largest upon the 

inner row. The teeth themselves are conical, a.cerated, and curved inwardly. The symphysis 
of the premaxillariea is toothless, ao.that a. smooth area is observed at the anterior part of the 
upper jaw. Small, acerated,. canine teeth exist upon the front of the vomer. The palatine 
bones are toothless. The tongue, broad, thick, fleshy, rounded upon ita anterior thin margin, 
is perfectly smooth upon its surface. The eye is large, sub-circular, i.ts horizontal diameter 
entering five times in the length of the side of the head. Its posterior rim is nearer the base 
of the pectoral fins than the extremity of the snout. The nostrils are situated a little in advance 
of the orbit. The gill openings are broadly .cleft, and are continuous under the throat ; the 
branchioategal rays are seven in nmn'ber on either aide. The bones of the opercular apparatus 
are perfectly smooth, there being neither spines nor serrations upon their edges. The limb of 
the preopercle exhibits a series of very large mucous follicles, not unlike the cavernous bones of 
Sciaenoids. 

The body is compressed, lanceolated, thickest anteriorly, very much tapering posteriorly. 
The greatest depth enters about six times in the total length. The peduncle of the tail not 
occupied by the fins is very narrow ; its termination ia spear-shaped, and surrounded by a 
slender caudal fin, concave upon ita posterior margin. The anterior dorsal fin is comparatively 
small, sub-triangular in gener&l appearance. A vertical line dropped from its origin passes 
immediately behind the base of the p~ctorals. It is composed of ten slender articulated rays, 
the third of which is the longe..st ; they bifurcate towards their tips. The second dorsal is 
continuous with the third, there being a depression in the outline to indicate t he separation . 
between the two fins. In the specimen now before us, from nineteen to twenty inches long, the 
second dorsal is separated from the first by a space of half an inch. It is the longest of the 
three, and also the lowest in the absolute. The rays are articulated and bifurcated. The third 
dorsal is somewhat longer, and a little lower than the first, its rays being more highly bifurcated 
than in the two preceeding. Thi caudal is sub-crescentic upon its posterior margin, . and 
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composed of highly bifurcated rays. The anal fins are continuous in the same manner as the 
second and third dorsals. Indeed nothing is more alike in shape and structure tlian those 
opposite fins. The first anal has the ge~eral shape, the same length as the second dorsal, its 
depth alone being somewhat less than the height of the latter; and the second anal is the 
counter part of the third dorsal. The origin of the anterior anal fin is situated opposite the 
third ray of the second dorsai, whilst the posterior rays of the second anal and the third dorsal are 
perfectly even. The second anal fin is higher than the first, which completes the resemblance 
alluded to. The vent is situated close to the anterior margin of the anal fin. The insertion of 
the ventrals is placed u.nder a line intersecting the middle of the opercle; these fins are 
composed of seven bifurcated rays. · The pectorals are long and slender ; their base is situated 
in advance of the anterior. margin of the first dorsal, their extremity extending posteriorly to 
a vertical line which would be drawn immediately in advance of the origin of the anterior anal 
fin. The formula of the rays is as follow : 

Br. VII: VII; D 10, 20, 22; A 20, 22; C 7, 1, 11, 10, 1, 6; V -"7; P 14. 
The scales are of moderate developmeJ:tt, sub-elliptical in shape, and cycloid in structure, 

. . 
with traces of radiating furrows upon their 'B.nterior section only. Minute scales are observed 
on the upper surface of the head, opercular apparatus, and temporal region ; the cheeks, 
properly so called, are scaleless. The lateral line is very conspicuous; starting from the upper 
part of the thoracic belt it undergoes a ~l~ght depressioJl under the anterior half of the second 
dorsal fin, keeping nearer the back than t.he belly, thence extending straightway to the base of 
the caudal fin along the* middle of the flanks. 

The ground color is uniformly greyish brown above, and silvery grey beneath. . The upper 
surface of the head is quite dark, whilst the cheeks are of a pure silvery hue. The fins being 
unieolor as far as we could ascer-tain. 

References to the figures.-Plate XLa, fig. 1, represents H<Ymalop<Ymus trowbridgii, somewhat 
reduced in size. Fig. 2 is a scale from the dorsal region. Fig. 3, a scale from .the lateral line. 
Fig. 4, a scale from the abdominal region. 

·List of .specimens. 

-
Catal. No. of Age. Locality. When col- Whence obtained. Nature of 
No. spec. lected. specimen. 

- -
285 1 , Adult __ Astoria, Oregon Territory --- - -- 1853 Lieut. W. P. Trowbridge __ __ _ -; Alcoholic_ -_ 

Family. PLEURONECTIDAE, Bon a p. 

We meet here with a curious anomaly in t he general law of symmetry, for, in the fishes which 
compose the present family, one of the sides acquires a marked preponderance over the o~her 
side, owing chiefly to the position of the eyes on the side just a.llu~ed to ; i~ may be on th~ rxght 
or on the left. The rule is pretty constant amongst the species, and If we do occas10nally 
observe individuals of the saDie species with the eyes on either side, · one is the rule, the 
other the exception ·! f~, in many , instances, the rule holds ·good for entire genera where 

19 ~ 
.,.. 
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the eyes are placed either on the right or on the left side. The side on which the eyes are 
situated is generally the one w_here the diversity of coloration is displayed, whilst the other is, 
generally speaking, colorless, else unicolor. This circumstance is easily accounted for by the 
oblique position these fishes assume in their native element; the colorless side being directed 
downwards, is placed in almost the same position as the abdominal region in the other member 
of the class. 

The body of these fishes is very flat and very much compressed, sub-elliptical in general 
outline, short or elongated, according to the genera. The dorsal -fin extends the whole length 
of the back, the anal occupying mostly the entire region from the vent to the caudal £.n. The 
pectorals, when extant, are equally developed; they are wanting in some species. The ventrals 
being inserted under the thoracic belt. 

The position of the eyes on one side being the result of a torsion of the bones of the cranium, 
the mouth is variously distorted, and varies also very much in size. The maxillar teeth are 
more developed on the side where the eyes are situated, being sometimes entirely absent from 
the other side. The palate is toothless. The scales are of the ctenoid type to -a few exceptions 
which are cycloid in structure. There is no air bladder. 

SvN.-Pleuronecticlae, BoNAP. Sagg. distr. anim. vetebr. 1831, 117. 

Platessoideae, RrcH:A.RDs. Faun. Bor. Amer.lll, 1836, 255. 

Planidae, DEKAY, New Y. Fauna, IV, 1842, 293.-STORER, Synops. 1846, 223. 

According to theobservations made by Van Beneden, the young of _this family at the period 
of hatching present a symmetrical form equal to that of any other fish, the assymetry being 
brought about during t heir ulterior growth. It has also been observed that while yet immature, 
and when the eyes have already assumed their final situation, the young flat fish swims in a 
perfectly horizontal position, the dorsal and abdominal outlines being on the same level, 
whilst they take and keep an oblique position so soon as their growth is completed, 

There are two species of this family mentioned by Dr. Ayres as occurring on the Pacific 
coast of North America, specimens of which we have not seen. One is a rc Halibut," supposed 
to be identical with Hippoglossus vulgaris (Proc. Cal. Acad. Nat. Sc. 1855, 41), seldom found 
so far south as the entrance of the Bay of San Francisco, though very abundant further nor.th, 
whence it is brought to the San Francisco market. 

The other is a "Flounder," and has been described under the name of 

Platessa bili.neata, ATREs, in Proc. Cal. Acad. Nat. Sc. 1855, 40. 

It is taken in the Bay of San Francisco and brought to the market of that city. 

P ARALICHTHYS, Girard. 

GEN. CaAa.-Eyes moderate, situated on the right side. Mouth large ; snout sub•conical ; jaws sub-equal. Slender and 

conical teeth on both sides of the jaws. Origin of dorsal fin situated in advance of the orbits. Dorsal · and anal fins not . 

continuous with the caudal ; latter sub-truncated posteriorly. Surface of the head scaly as well as the body. Lateral line 
arched above the pectoral .!ins, hence straight to the base of the caudal. 

The general aspect of the body is elongated and ellipsoid, reminding us of certain species of 
the genus Platessa, whilst the gape of the mouth resembles more that of Rhombus. 
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P ARALICHTHYS MACULOSUS, G rd. 

Sue. CuAR.-Body·quite elongated and ellipsoid; peduncle of the tail strangulated. Lower jaw slightly the longest; 
posterior extremity of maxillary dilated, and extending to a. vertical line drawn posteriorly to the orbit.a. Origin of the anal 

fin situated opposite the base cif the pectorals. Dorsal and anal fins even posteriorly. Posterior margin of the caudal sub
truncated. Scales small and pectina.ted. Reddish brown, maculated. 

SvN.-Pleuronectes maculosus, GRn. in Proc. Aca.d. Nat. Sc. Philad. VII, 1854, 155. 

The body is elongated, sub-elliptical, the dorsal and ventral outlines constituting most 
regular curves, into which the head immerges with but a very slight depression above the eyes. 
The peduncle of the tail is . slightly _contracted immediately behind the posterior margin of both 
the dorsal and anal fins, which terminate evenly. From this point to the base of the caudal 
fin the caudal region assumes a dove tail appearance. The caudal fin itself is undulating 
upon its posterior edge, the external and central rays being slightly longer than the intermediate 
ones. 

The total length of the specimen now before us is about seven inches and a half, the head 
entering in it four times and one-third. The lower jaw is the longest; the posterior extremity 
of the maxillar bone reaches a vertical line drawn behind the posterior rim of the orbit· 
Slender and conical teeth may be observed on either side of the jaws. The eyes, which are 
placed on the right side, are of medium size, elliptical in shape, their horizontal diameter 
entering about five times and a half in the length of the side of the head. The origin of the 
dorsal fin is situated opposite the anterior rim of the orbit ; that of the anal is placed opposite 
the base of the pectorals, both of' these fins being composed of simple rays. The rays of the 
caudal are highly dichotomised. The pectorals are moderate sized, a.nd composed of slender 
and bifurcated rays, except the outer ones, which remain simple. The ventrals are quite s·mall, 
inserted in advance of the pectorals, overlapping the vent, and extending as far as the third 
ray of the anal. Their rays are likewise bifurcated. . 

Br. VI: VII; :Q 68; A 5.2; C 3, I, 'T, 6, I, 2; V 6; PI, IO. 
The scales are small, sub-elliptical, longer than deep, and pectinated. They extend over the 

opercular apparatus, the head, and even the jaws; they may also be observed on the rays of 
most of the fins, especially on the cau,dal. The lateral line starts from the scapular region, 
describing an arch' above the pectoral fins, to follow afterwards the middle of the :fl.anks to the 

caudal fin. 
The ground ~olor of the right side, being the one on which the eyes are situated, is reddish 

brown, scattered all over with numerous spots of a darker hue. The left side is uniformly pale 

yellow. 

List of specimens. 

Catal. No. of Age. Locality. When col- Whence obtained. Nature of Collected by-

No. spec. lected. specimen. 

-- - , 
701 1 Adult-. San Diego, CaL_---- 1853 Lieut. W. P. Trowbridge • Alcoholic ••• A. CassidY------
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PIJATICHTHYS, Girard. 

GEN. CHAR .-Eyes on either the right or left side. Mouth rather small ; snout somewhat produced ; lower jaw longest; 

small and conical teeth on both sides of the jaws. Origin of dorsal fin situated opposite the middle of the orbit ; dorsal and 

anal fins not extending to the caudal ; latter posteriorly sub-convex. Surface of head scaly like the body. Lateral line 

slightly arched above the pectoral fins, hence straight to the base. of the caudal. 

SYN.-Platichthys, GRD. in Proc. Acad. Nat. Sc. Philad. VII, 1854, 139; and, VIII, 1856, 136. 

This genus has the general aspect of Rhombus, from which it differs by a Rmaller mouth, a 
dorsal fin beginning above the orbit, and by both the dorsal and anal fins being separated from 
the caudal. The scales, moreover, have a proclivity of becoming quite prickly and rough to the 
touch. 

To this genus belongs Pleuronectes stellatus of Pallas ,I or Platessa stellata of modern writers. 2 

The latter species is closely allied toP. rugosus, described further on, from which it may even 
not differ. An actual comparison between the specimens is, however, demanded, · before a 
settlement of the question can be arrived at. 

1. PLATICHTHYS RUGOSUS, G r d . 

SPEC. CHAR.-Eyes moderate, situated on the left side. Interocular space moderate. Peduncle of tail long. Origin of 

dorsal fin corresponding to a vertical line intersecting the middl& of the pupil. Scales very rugose and plate-like. Lateral line 

slightly arched above the pectoral fins. Left side dark reddish brown; fins olivaceous, dorsal and anal with alternate vertical 

bands of black, caudal with longitudinal bands of the same hue. Ventrals and pectorals unicolor. Right side dull yellow. 

SYN.-Platichthys rugosus, GRD. in Proc. Acad. Nat. Sc. Philad. VII, 1854, 139 and 155. 

The general form of the body is sub-elliptical, leaving out the snout and the peduncle of the 
tail. The head, which is of medium size, constitutes about the fourth of the total length, which 
measures nine inches in the specimen we describe. The occiput is very much depressed, the 

snout sub-conical, the lower jaw being the longest and protruding beyond the upper. A row of 
short, conical teeth may be observed on either side of the jaws. The posterior extremity of the 
maxillary extending somewhat beyond the anterior rim of the orbit, approximating it closely 
when the mouth is shut. The eyes are moderate sized and, as a general rul.eJ situated on the. 

left side ; they are sub·elliptical and their horizontal diameter contained about six times in the 
length of t~e side of the head. The interocular space is of moderate width. The branchios
tegals are seen on either side. 

The origin of the dorsal fin takes place upon a vertical line which would intersect the pupil of 
the upper eye. Its rays increase in height to the posterior third of its length, hence diminishing · 
again to the terminus of the fin. The origin of the anal corresponds to a vertical line drawn at 
some distance behind the base of the pectorals, terminating evenl-v with the dorsal, at a 
considerable distance from the insertion of the caudal) giving the tail a rather l ong peduncle . . 
~he caudal fin itself is posteriorly rounded or sub-truncated, constituting a little less than the 
fifth of the total length. The ventrals are inserted somewhat m adva,nce of the base of the 
pectorals, their posterior extremity not extending quite as far as the anterior margin of the 

J Zoographia Rosso-Asiatica, III, 1831, 416. 
2 The Zoology of the Voyage of H. M.S. Herald. Reptiles and F ish, 1854, 164. 
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anal, but overlap considerably the vent, which is situated nearly midway between the insertion 
of the ventrals and the origin of the anal. The pectorals are of but moderate development. 

Br. VII: VII; D 57 ; A 42 ; C 3, I, 7, 7, 1, 2; V 6 ; p 11. 
The middle rays of the pectorals and those of the caudal are bifurcated once ; in the other fins 

they are simple. The scales are modified into small bony shields with their surface covered 
with minute prickles very rough to the touch. They are isolated and scattered over the body, 
and more thickly set together over the head. A row of larger and rougher ones may be observed 
along the base of the dorsal and anal fin, and very minute ones over the fins. The lateral line 
from the suprascapular region slightly ascends above the pectorals, passed which it follows a 
straight course along the middle of the :flanks, the peduncle of the tail, and the caudal :fin. 
The dermic productions just alluded to are smaller and less numerous on the right than on the 
left side, that is, on the side opposite to the one on which the eyes are situated. 

The color on the left side is dark reddish brown, the fins being greyish olive. The dorsal 
exhibiting five, and the anal four vertical bands of black, the· caudal four longitudinal streaks of 
the same tint, whilst the pec~orals and ventrals are unicolor. On the opposite side the body and 
head are yellow or olive. 

List of specimens. 

' 
Catal . No. of Sex and Locality. When col- Wh ence obtained. Nature of Clollected by-
No. specs. age. lected. speci~ens. 

--- -
695 1 Adult •• San Francisco, Cal • 1853 Lieut. R. S. Williamson •• Alcoholic ••• Dr. Heermann ••• • 

606 5 ______ .... 
Presidio, Cal •••• -. 1853 Lieut. W." P. Trowbridge • ..... do •••• •• Lieut. Trowbridge_ 

696 1 Young . Petaluma.--- - --- - 1855 E. Samuels -- ........... .... do . ..... E. Samuels ------ -

2. PLATICHTHYS UMBROSUS, G r d . 

SPEC . CoAa.-Eyes rather large and situated on the right side. Interocular space narrow. Peduncle of tail short. Origin 

of dorsal fin corresponding to a line intersecting the anterior r im of the pupil. Scales normal, though some of them are quite 

rugose. Lateral line conspicuously arched above the pectoral fins. Right side uniform blackish brown ; left side light brown. 

Dorsal, anal, and caudal fins obsoletely maculated. 

' SYN.-Platichth.ys umbrosus, G an. in Proc. Acad. Nat. Sc. Philad. VIII, 1856, 136. 

The pody is sub-elliptical in its outline and very much tapering towards the peduncle of the tail, 
which is short and somew-hat strangulated at the terminus of both the dorsal and the anal 
fins. The head is moderate sized, constituting nearly the fourth of the entire length, which 
measures about seven inches and a quarter. The snout is rather short and sub-conical, the 
gape of the mouth oblique, .with the lower jaw sligl;l.tly projecting beyond the upper . Small 
and conical teeth may be observed on either side of the j aws, perhaps somewhat more conspicuous 
on the left than on the right side. The posterior extremity of the maxillary extends to a vertical. 
line drawn midway between the anterior rim of' the orbit and that of the pupil. The eyes are 
proportionally-large, elliptical, and placed on the right side and separated from orie another by 
a very narrow interocular bridge. Their longitudinal diameter en~rs about four times and a 
half in the length of the side of the head, ·less than once in advance of the orbit. Each nostril 
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has a double aperture, o:p.e of which being tubular. The branchial apertures are rather wide, 
continuous under the throat ; the branchiostegals being six on either side. 

The origin of the dorsal fin corresponds to a vertical line which would intersect the anterior 
rim of the pupil and slightly infl.exed towards the left side. The rays increase in height 
towards the posterior third of the fin to diminish again posteriorly, all being inclined backwards. 
The anal has the same general structure and appearance, and terminates evenly with the dorsal 
at a short distance from the base of the caudal, its origin corresponding to a line drawn imme
diately behind the base of the pectorals. The latter are moderate sized and slender, the left 
more so than the right one ; both having dichotomised rays, though less fully. developed in the 
left fin. The ventral11 are rather small, inserted in advance to the base of the pectorals, and 
extend somewhat beyond the anterior margin of the anal fin and, consequently, overlapping the 
vent. Their midd1e rays are l ikewise dichotomised. The caudal fin, which is posteriorly 
rounded or sub-convex, enters five times and a half in the total length; its rays are simply 
bifurcated without any further subdivision. 

Br. VI: VI; D '14; A 59; C 3, 1, 6, 6, 1, 3; V 6; P 9. 
The scales on the right side are of but mo.derate development, longer than deep posteriorly, 

ciliated or pectiuated, some of them very conspicuously, others but slightly; others still are 
rugose over their entire exposed surface, being quite rough to the touch. Over the head and 

opercular apparatus all the scales are of the rugose type. On the left side all the scales present 
a smooth appearance, and they do not e~tend over the dorsal, caudal, and anal fins, as is the 
case on the right side. 

The color of the right side is uniform blackish brown; the left side of a light brown. The 
vertical fins are obsoletely maculated. 

List of specimens. 

Catal. No. of Age. Locality. When col- Whence obtained. Nature of 
No. spec. lected. specimens. 

---
607 1 Adult __ Cape Flat~ry, W. T--------- -- - 1856 Lieut. W. P. Trowbridge--- -- -· Alcoholic ___ 

PLEURONIC.t~THYS, Girard. 

GEN. CaAR.-Eyes rather large, situated on the right side. l nterocular space very narrow. Head small. Mouth small, it. 
gape being oblique, the jaws subequal, and the snout subtruncated. Teeth inconspicuous, occupying both sides of the jaw•. 
Origin of dorsal fin placed either in advance of the pupil, or else the entire orbit. Dorsal and anal fins not extending to the 
caudal; latter posteriorly rounded. Scales small, cycloid in structure . Lateral line slightly raised above tho pectoral fin~, 
otherwise linear . 

SYN.-Pltl:'ronichthys, Gao. in Proc. Acad. Nat. Sc. Philad. VII, 1854, 139. 

The body is rather deep, and in that respect resembling somewhat Rhombus, or else combining 
the idea of Rhombus and Solea in its general outline. The smallness of the head and mouth 

are, however, characters which will at once enable a student to discriminate between these 
genera. 
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1. PLEURONICHTHYS OOENOSUS, G rd. 
SPEC. CHAR.-Body sub-elliptical. Posterior extremity of maxillary extending to a vertical line drawn midway between the 

pupil and the anterior rim of the orbit. Oriiin of dorsal fin curved towards 1 he left side of the head and corresponding to the 
anterior rim of the upper orbit on the right side . Ground colo~ olivaceous brown,_ maculated . &. 

SvN .-Pleu1·onichthys coenosus, GRn. in Proc. Acad. Nat. Sc. Philad. VII, 1854,139 . 

The body is sub-elliptical, the head quite small, and the snout very short and blunt, the lower 
jaw being longer than the upper, and the mouth rather small, with' its gape oblique. Minute, 
conical, and acute teeth may be observed on either side of the jaws. The posterior extremity of 
the maxillary extends beyond the anterior rim of the orbit, without, however, reaching a vertical 
line drawn in advance of the pupil. The eyes, which are situated on the right side, are large 
and sub-elliptical; their longitudinal diameter entering about three times in the length of the 
side of the head. The interocular space is very narrow and ridge-like. The head itself is con
tained about five times and a half in the total length of the fish. The branchial apertures are 
moderate, and not contiguous under the throat. . 

The origin of the dorsal fin, which is bent towards the left side, takee place opposite the 
anterior rim of the upper orbit; it is quite ~levated towards its posterior third, generally speak
ing well developed, and terminated at a short distance from the insertion of the caudal. The 
origin of the anal corresponds to a vertical line drawn posteriorly to the base of the pectorals, 
increasing in height toward~ its middle, and terrp.inating evenly with the dorsal. The rays of 
both the dorsal and anal fins are rather stoutish., not bifurcated and provided on the left side 
with a membranous expansion which overlap each other when the fins are inclined backwards. 
The peduncle of the tail is very short and stright. The caudal fin, which constitutes a little 
less than the fourth of the total length, is rounded or convex upon its posterior margin. The 
insertion of the ventrals is placed in advance of the base of the pectdrals; they are broad and 
rather short, although extending beyond the anterior margin of the anal ; their rays a;re not 
bifurcated. The pectorals are moderate sized, the left being somewhat smaller than the right, 
with a less decided bifurcation of its rays. 

Br. VI: VI; D ~4; A 54; C 3, 1; '1, 6, 1, 4; V 6; P 1, 10. 
The body is covered with small scales, somewhat smaller on the left than on the right side; 

they are sub-elliptical, longer than deep, and posteriorly entire and smooth instead of being 
pectinated. Over the opercular apparatus a,nd head they are smaller also than on their respective 
side. Those occupying the base of the caudal are likewise diminutive and irregularly shaped. 
The lateral line, which is nearly straight, is slightly raised into a depressed curve immediately 
above the pectoral fins. 

The ground color o! the right side is deep brown, maculated with blackish and yellowish ; the 

left side is of a uniform soile<i yellow. 
The specimen described, the only one that has fallen under our investigations, measures seven 

and a half inches in total length. 
List of specimens. 

Cata.l. No. of Age. . Locality. When col- Whence obtained. Nature of Collected by-

No. spec. lected. specimen. 

--
697 1 Adult • • San Francisco, CaL .--. 1853 Lieut. R. S. Williamson Alcoholic. -. Dr. Heermann • • 
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2. PLEURONICHTHYS GUTTULATUS, G rd. 

SPEC. CuAR.-Body sab-cylindrical. Posterior extremity of the maxillary extending to a vertical line drawn· between the 

pupil and the anterior rim of the orbit. Origin of the dorsal situated opposite the pupil. Ground color of a greyish lead hue, 
besprinkled with whitish spots and black dots. 

SvN.-Pletwonichthysguttulatu~, GRn. inProc. Acad. Nat. Sc. Philad. VIII, 1856, 137; and, J ourn . Bost. Soc. Nat . 
Hist. VI, 1857. Pl. xxv, figs. J-4 . 

The body is sub-cylindrical, deeper than in P. coenosus when the depth is compared to the 
entire length . The head is small, and constitutes about the fourth of the total length; the 
eyes, situated on the right side, are we1l developed, elliptical, their longitudinal diameter being 
contained three times in the length of the side 0f the head. The interocular space is exceedingly 
narrow and raised) ridge-like, above the surface of the head. The snout is very blunt and short, the 
mouth small, with its gape oblique upwards, and both jaws even. The posterior extremity of 
the maxillary corresponds to a vertical line drawn midway between the anterior rim of the orbit 
and the pupil. The opercular apparatus and cheeks are scaly; the branchial fissures moderate, 
and not continuous under the throat. 

The origin of the dorsal fin corresponds to a vertical line drawn immediately in advance of 
the pupil ; it is gradually increasing in height to the line of greatest depth of the body, to 
diminish again gradually posteriorly, terminating at a small distance from the base of the caudal. 
The anterior margin of the anal corresponds to a vertical line drawn immediately behind the 
·base of the pectoral fins. It is shaped like the dorsal, and terminates evenly with the latter. 
The caudal , which enters about five times in the total length, is rounded upon its . posterior 
margin. The origin of the ventrals is situated in advance of the base of the pectorals, in advance 
even of the posterior edge of the opercular apparatus; they are small and sub-lanceolated; their 
posterior extremity overlaps the vent and reaches the anal fin . The pectorals themselves are 

rather small> and directed obliquely upwards and backwards. 

D 67; A 47; C 4, 1, 8, 7, 1, 3; V 6; P 13. 

The scales are quite small, longer than deep, cycloid in structure, with diverging grooves 
upon their posterior section only. The lateral line is slightly arched above the pectoral fins~ 
hence nearly straight along the middle of the flanks to the base of the caudal fin . A similar 
mucous line may be traced from the upper rim of the uppermost eye, along the back, giving off 
a connecting branch to the lateral line across the occipital region, and losing itself into the fin 
beyond the middle of the length. 

The ground color is greyish or lead, densely sprinkled all over with black dots and whitfsh 
spots. The fins being olivaceous similarly dotted with black, but exhibiting fewer white spots. 

List of specimens. 

Catal. No. of Locality. When collected. Whence obtained. Nature of Collect ed by-
No. spec. specimens. 

--
363 4 'l'oma.les bay, CaL ... . . 1855 E. Samuels . -- - ------ --- .Alcoholic._. E. Samuels • -.- • • 
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· PAROPHRYS, Girard.· 

GEN. CHAR.-Eyes large, situated ~n the· right side. ·. Interocular space very narrow Mouth moder t t . b . I . . . : . . • a e; snou su -con tea ; 
lower JaW longest. Teeth small, mconspicuous, occurring on the left si.de of the jaws only. Origin of dorsal fin situ&.ted 

opposite the pupil ; dorsal and anal fins not extending to t~e caudal ; latter posteriorly sub-truncated; a spine at thb origin of 

the anal. Surface of head scaly. Scales very small and cycloid iii structure. Lateral line but slightly raised above the 
p.ectoral fins • 

. SYN.-Parophrys, GilD. in Proc. Acad . . Nat •. Sc. Philad. VII, 1854, 139. 

The body is elongated, f'!Ub-elliptica.l, resembling somewhat in its outline so~e species of 
Platessa and Solea,· the·. :h~ad of th.e i~tte~ ~xoepte-d. The pr~sence of teeth on the: colorless 
side of the jaws is a trait partaken by Solea also, hencean_other relationship between these two 
genera. · T.he ga.pe of the mouth is oblique upwards, which, added to the sub~conical protrusion 
of the snout, gives the he~d-the physiognomy. of Ptates~a. The spine which _is observed at the 
anterior margin of the an~1 is a trait which:occurs.·in o~her gener~. 

PAROPHRYS VETULUS, Grd. 

S!'EC. Cau .. -:-Body quite elongated arid sub-elliptical; peduncle of the tail slender. Posterior extremity of maxillary 
extending to a vertical -line .drawn· inwardly to· the· anterior rim· of the orbit. Origin of anA.! fin placed posteriorly to the base 

of the pectorals. Dorsal· and anal fins. nearly. ev.en .postei'iotly. Scales mlnute ; lateral line very conspicuous. Color of body 
and head reddish ash; firis .()livaceoils, macula~ed. 

SYN.-Parophrys vetulus, Gan. in Pr~c. Acad·. Nat. ·Sc. Phiiad. VII, 1854, 140, 142, &.155. 

The average size of the specimens before us is !'~-bout five inches. The elongated body is quite 
tapering posteriorl:r, less .so anteriorly, where it is termi~ated by a rather small head and an 
acute sno~t, the peduncle of the tail being· slender. The head itself constitutes somewhat 
less than the fourth of the total length, to ~hich the greatest depth stands as one to three. 
The mo.uth is small, the lower· jaw bein.g .'the ·longest, and the posterior extremity of the 
maxillary overruns sllghtly a vertical line drawn across the anterior rim of the orbit. The 
teeth, which are minute; exist on the left side of the jaws only. The eyes are situated on the 
right side; they are 'very large horizontally; ~lliptical, and closely approximated, being 
separat~d by~ very narro~ a~d' elev~ted"rii{ge . . . Their longitudinal. di~mete~ e~ters four tim~s . 
in the length of the side _of the heaci. The origin 9f the dorsal takes place opposite the pupil 
of the ·upper eye, and: terminates at a 'short distance from the insertion of the caudal. The · 
origin of · the · anal corresponds to a vertical line drawn · posteriorly to the insertion of the 
pectorals, terminating evenly with _the dorsal ; a. small and a cute horizontal spine inay he · 
observed at its anterior -~~rgin,· arid directed ·forwards. The· caudal is slender, posteriorly 
truncated and contained about ·five .tirries and a half in the total length. The pectoral fin of ' . . 
the left side is somewhat smaller than t.hat on the right, both being rather slender. The 
ventrals are small, inserted opppsite the l:>ase of the p!=Jctorals, with their anterior edge somewhat 
in advance to the Litter~ Their posterior extremity projecting beyond the vent, and somewhat 
the origin of the anal. There. are six bran.chiostegals ·on the right, and five on the left side. 

Br. VI: V; D 86; A 64; 03, 1, 7', 1 .• 1, 3; V .6; P lL 
The middle rays of the ventrals .and pectorals of either side exhibit bifurcated rays, though 

lP.ss deeply than those of the caudal. The rays .of the dorsal and anal are, as usual, undivided. 
The scales are very siJ1all, and extend over t.!ie head _an~ portion of the caudal fin. They are 

20 a 
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sub-elliptical, longer than deep, and posteriorly furrowed. The lateral line is nearly straight, 
presenting but a slight curve, convex upwards, just above the p!?ctoral fin . 

The ground color of the right' side is reddish ash with diffused darker spots spread all over 
the body and fins. The left side is pale reddish yellow and unicolor. 

List of specimens. 

Ca. tal. No. of Sex and Locality. When Whence obtained. Nature of Collected by-
No. spec. age. collected. specimen. 

--
698 5 AdulL. San Francisco, CaL •••••• 1853 Lt. R. S. Williamson.·- -- Alcoholic. Dr A. L. Heermann. 

699 3 Adult • • •••••• do • •••••• • • ••••• •• 1853 Lt. A. W. Whipple - - ---- .••• do •••• Dr. C. B. Kennerly • • 

700 3 -------- Presidio, CaL ___ _____ ___ 1853 Lt. W . P. Trowbridge . ••• • ••• do ••• • Lt. Trowbridge ••••• 

608 1 Adult • • Port Orford, Oregon • • • __ • 1856 •••••• dO.- - ---- - - ---·--- ••• • rlo •••• ••• •• • dO-- -- -- ---- -

609 I 1 Adult._ Astoria, Oregon-- ------ - 1856 ••••• . do • •• • ••• ••••••• •• •••• do ••• • 
______ do __ _____ ____ 

PSETTICHTHYS, Girard. 

GEN. CHAR.-Eyes large or moderate, situated either on the right or the left side. Interocular space:very narrow or moderate. 

Mouth rather large ; snout bluntly rounded ; jaws sub-equal. T eeth slender and conical, on both sides of the jaws. Origin of 

dorsal fin situated anteriorly to the orbit. Dorsal and anal fins approximating the caudal without being _continuous with it . 

Posterior margin of caudal rounded or convex. A small spine in advance of the anal. Surface of the head scaly . Scales 

varying in size, according to the species. Lateral line almost straight anteriorly. 

SvN.-Psettichthys, GRD. in Proc. A cad. Nat. Sc. Philad. VII, 1854, 140. 

The general aspect of this genus is elongated, and reminds us of Solea, which analogy is 
aided by the blunt outline of the head. The eyes and mouth are much larger than in Solea, 
and the presence of teeth on both sides of the jaws exclude all idea of generical affinities 
between these two genera. 

1. PSETTICHTHYS MELANOSTICTUS, G rd. 

SPEC. CuAR.-Body elongated and rather slender. Eyes moderate, situated on the right side; interocular space modera te. 

Lower jaw somewhat longer than the upper. Posterior extremity of ma.xilla.ry extending to a. vertical line dra.wn.in front of 

the pupil. Anterior ra.ys of dorsa.! higher than those immediately succeeding. Dorsal a.nd anal fins even posteriorly. Origin 

of anal fin situated 1omewha.t posteriorly to the base of the pectora.ls, and provided with a. small spine . Scales quite small, 

cycloid in structure ; la.tera.lline very slightly raised above the pectorals. Ground color cinereous, interspersed ;with crowded 
black dots. 

SvN.-Pstltichthys melanostictns, GRn. in Proc. Aca.d. Nat • .Sc. Philad. VII, 1854, 140. 

The body is elongated, slender, and tapering posteriorly. Its greatest depth is contained 
about three times in the total length, in which the head enters somewhat less than four times. 
The mouth is large and its gape oblique; the lower jaw being the longest. The posterior 
e~tremity of the maxillar bone extends to a. vertical line drawn in advance of the pupil. The 
teeth, which occupy both sides of the jaws, are very slender. The eyes, ' which are· well 
developed, occupy the right side ; their horizontal diameter enters four times and a half in the 
length of the side of the head. The interocular space is of moderate width. The origin of 
the dorsal fin takes place opposite the anterior rim of the left or upper eye; its anterior rays, 

which occupy the declivity of the occiput, are higher than the following ones, which increase 
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gradually in height to a certain distance, then diminishing again rapidly to the terminus of the 
fin, which does not extend to the. base of 'the c~udal. The origin of the anal is situated some
what posteriorly to the base ~f 'the . pectorals. An acute and i~conspicuous spine, directed 
horizontally forwards, may ·be ·observed. at :the anterior margi'n of that fin; the soft rays 
increase gradually in· size· for a given dist~nce~ ~o diminish posteriorly exactly as is the case in 
the dorsal, terminating eveniy with the_ latter nu' . . The peduncle of the tail is somewhat 
dilated near the insertion of i?-e. caudal~ the central rays of which being the longest, the 
posterior margin of tha~ :nil is 'necessarily conyex.' The pectd.rals are small and the ventrals 
smaller· still; both being exte~io~1y: rounded ,'Yhen expa·nded. The extremity of the ventrals do 
not reach the anterior margin of the anal· ~hen ·be~t in . that ·direction. The insertion of the 
same fins i~ placed in' aq~ance of the. base of the·· pectorals. The branchiostegals are six on 
either . side ; the branchial ap~rtunis•'oeing. c.oi:itintr()us ~nder the 'throat • 

. Br. VI: · VI_; D '78; ··A SO·; ·C 4, i, 6, 6, 1, .3; V 6; P 12. 
The rays of the dorsal arid· anal fins bein'g. undivided; those of the other fins bifurcated or 

dichotomised. The scales are .. very sma~l, longer thap. deep, and extending over the head and 
vertical fins. The lateral line, from the scap·ular region, take a declivous course until it 
reaches the middle of the flank posteriorly to the tip of the pectorals; hence straightway to 
the caudal fin. The totaL leb.gth. of' t.h~ :SpeCimen described is four inches ·and three quarters. 
The g'round color of the right side·is cinereop.s intet~pe~s.ed"with crowded· black dots, which are 
occasionally confiuent or ~rregul~rly g~oup'ed into ~a~ches. ·' The left side is uniform dull yellow. 

~ . 

Catal. No. of 
No. spec. 

[.. --
704 1 

610 1 

· Lis~ 9/ specimens. 
: : ... - .. , . 

Locality. When Whence obtained. Nature of 
collE:cte'd . 

.. 
specimens. 

.__ 
~ ,. ·' . . 

San Francisco, Cal.-.· •••• -.-~ \1863 Lt. R. S. Will~son •••• • Alcoholic. 

Astoria, Oregon···· · -- - - - ~.:- 1856 Lt. W. P. Trowbridge •••• •••• do •••• 

•. -
2. PSETTICI!THYS SORDIDUS, Grd . 

. p ;LA·TE ·XLb. .. 

Collected by~ 

' ' 

Dr. Heermli.nn •••••••• 

Lt. Trowbridge • _; ••. • • 

SPEC. CHAR .-Body elongated. a~d s~b-~lli~tical. ·. E;~s large, situa~ec! -~n th4 left side ; interocular space very narrow. 

Jaws nearly even when ~outh is cl~sed. · Posterior . extremity of the maxillary extending. to a vertical line intersecting the 

pupil . Anterior rays of dorsal fin. :grad~!IIIY increa.sint: in heigh~ ; ,Dorsa!'.apd anal fins nearly even posteriorly.' Origin of 
anal situated on a lin~ passing immedia.telybehhld the' base of the : pectorals, and preceded by & very small spme • Scales 

moder&te sized ; lateral line almost str&ight from.P,ead · to tail. Ground· color of a soilet;l yellow; the sc&les being margined 

with black. 

SvN .-Psettich.ih.ys sorrlidus, Gao. i~ Pr~c • . Aca.d .. _N~t. Sc: Philad ; VI~, - 1854, 142 & 155 • 

The general outline is sub-.ellipsoid ;: the total length· being: nearly :five inche!! and a h~lf, in 
which length the greatest depth enters a little short of three times. The head constitutes 
nearly the fourth of the total length. · '.Phe :gape-of the mouth is oblique, and when cl~sed the 
extremitiea of the jaws are eyen ; the posterior extremity of the maxilla.r bone exten~mg to a 
vertical line which would intersect the pupil. The teeth are slender, unequal, sub-comcal, and 

. acerated, occupying either .side of the j~ws. The eyes are proportionally large, sub-elliptical, 
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and so closely approximated that the interocular space consists of a mere bony ridge.; they are 
situated on the left side, and their horizon tar diameter is contained four times in the length of 
the side of the head, somewhat less than once in advance of the anterior. rim .of the orbit. 

The origin of the dorsal :fin takes place near the nostril, on the right side of the anterior rim 
of the upper orbit; its rays are gradually increa~ing in height to near the post~rior third of the 
extent of that fin, to diminish again rather rapidly .backwards. ·It terminates near the base of 
the caudal without being contiguous to it. The anal commences on a line situated posteriorly 
to the base of the pectorals, .and terminates almost · evenly with the dorsal ; its middle rays_ 
being somewhat deeper than those .of the latter fin are high . . The caudal fin, which enters 
about six times in the total iength, is sub-lanceolate or convex. upon its postedor margin. The_ 
right pectoral :fin is emaller than the left, which is but moderate sized, and rather more 
tapering. The ventral :fins are small also,· though proportionally broad at their base or: 
insertion, which i~ partly opposite the base of the pectorals and partly anterior . On · the 
accompanying figure they a~e represented too much forwards . There ~re six. branchiostegals 
on the left si~e and :five only on the right; the branchial aperture being continuous u~der the 

. . . . ~ · . 
throat. 

Br. VI; V; D 82; A '72; C 1, 1, '7, 6, 1, 1; V 6; P 1, 10. 
The only rays that are. bi:fieated or dichotomised i:nay be observed in th~ caudal and left' 

pectoral. The scales are · of moderate size, longer than deep, sub-elliptical, .and finely 
pectinated upon their posterior margin; their anterior section exhibiting rad1ating grooves. 
They cover the opercular apparatus and cheeks, extending likewise to some of the fins. The 
lateral line takes nearly a straight course from the · suprascapular region to the base of the 
caudal, it being but slightly raised anteriorly. The ground color is of a soiled yellow; the 
scales being margined and the fins speckled with blackish. 

Reference to the figures. - Plate XIJb, :fig. 1, represents the left side of Psettichth'!J8 sordidus, . 

size of life. Fig. 2 the right side of the same. F~gs .. 3 and 4 are scales of the lateral lii1e 
from either side; the other scales were not preserved on.the .specimen. · 

Specimens from Presidio exhibit upon· their body and :fins irregular small ·black spots, in 
addition to the color elsewhere alluded to. 

List of $pecime71;8. 

' Ca. tal. No. of Locality. When Whence obtained. Nature of Collected by.:_ 
No. spec. collected. specimens. 

- -
702 1 San Francisco, Cal ••••••• ~ . ~. 1853 Lt. A. W. Whipple •• • •• • Alcoholic. Dr. C. B. Kennerly~ - ~ -

611 4 Coast of California ••••••• •••• 1853 Lt. W. P. Trowbridge •• •• •••• do •••• Lt. Trowbrid~e- • •• • •• 
703 12 Tomales bay, Ca.L • • •• • •••••• 1855 Mr. E . Samuels •••• • •• • •. •••• do •• •• E. Sa~~els • •• ••• •• •• • 



ORDER III:· 

PIIARYNG·OGN_A·THI. 
The inferior pharyngeal. bones unite together into an. odd bony piece, oftentimes . so inti

mately as to leave no vestige of the original suture · (for, -homologically speaking, there are two 
inferior pharyngeals, a right and._a left); at others, though strongly united, a faint trace of the 
suture is s~ill appa~ent, as is the case in Ohromididae, · ?f the. "a.ca~thopterygian s~h-order,· 
treated further on, and of _which no representative baa as yet been' found in ·wester~ North 
America properly so cail~d. The chro~idsl::iei~ng to a ·more southern clime; .the valley ·of the. 
Rio Grande del Norte (Rio Bravo) appea~s to be its northern limit in tlii's continent. 

SvN.-Pharyngognathi, M ULL. in Witgm. Archi.v.filr N!iturg. ~· 1843, ·3_05; &, I, 1845, 136: 

.T.hia order is corpposed of ~a.~~coptery~ians . a!ld acanthopterygi~n~, the. forq1er h~ving the~r 
body protected ~ith cycloid scales, w.hilet in the latter w.e observe both types: the . cycloid· and. 
the ctenoid according to the families. · The air bladder, in the adult fish, ha;s no air duct leading 
to the mouth: The vomer and palatine hones a.r~ toothle·s.s. . . . . . . 

SUB-ORDER I. . : .. 

·M·A·LAC O·PT·E·R·Y G II. 
The rays ·which enter in~o· the. co~pokitio~ 'of the' ~ns are all o( the soft and articuiated kind, 

some of which' remaining sitil.ple whilst the :other~ · biftir~te to vario-q.s ·degr~es· . . The ventrals' 
are abd·q~i~af; • the dots~l is situated far back opp~sit~ ·· th~ anal. The . sca1es exh~bitin~ thd 

cycloid structure. 

SvN .-Pharyngog~athi malacopterygii , MuLL. in !f"iegin. Areh. ftlr N~~ur. I, 1,84~, ~10. ; , &, I,: 1~45, 13~. 

Malacopterygii, LINN. Syst. Na.t. ed. VI, 1748.-0wEN, Lect. co~p.a.nat. Vert. 1846·, 48.-Bn. Icon. Enc.II; 1850,204. 

A single family constitute, for the .present ~t l_eaa~, this su?-order. It was placed by former 
systematic writers in the same order ·with the· othe·r ·malacopterygians (Physostomi) prior to the 
anatomical researches of Profes~or ·Muller, who ~ has brought to light .the peculiar structure of 
their-inferior·pharygeal bone·s as well as that of -the-air bladder; above alluded'to; . 

• • r -

Fafnily SCOMBER~SOCij)AE, ow e n ... 

. It;t tll.is family we. observe the ~~m~ intim!lote . union of .the inferior . pha~yngeals without any 
vestige of sutu,~e, ~s in. Labri4ae and ·P~ent~idae. The body is elo~g~ted, !!Ometimes very: 
considerably. S9; covered. :With s~aies, cycloid .i~ str~cture, with .a row of keel~d ones OP either side. 
of the belly a~!l ·d.~stinct froq1 tJw ' later~~ line. Th~ dors~l fin is opposite ~4e anal ~nd composed . 



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

of soft articulated rays as in the malacopterian order, and the ventrals, abdominal in their 
position, are likewise composed exclusively of soft and articulated rays. The air bladder has no 
air duct leading to the throat. There is no cul-de-sac to the stomach ; the pyloric appendages 
are also absent. The stomach itself is straight and hardly distinguishable from the intestine 
into which it gradually passes. The pseudobranchiae are glandulous, being covered by the 
mucous membrane of the branchial apertures and hence concealed. The gills are all fully 
developed, the last branchial aperture being also extant. 

SvN.-Sccnnberesoces, MiiLL. in Wiegm. Archiv fUr Naturg. I, 1843, 310; &, I, 1845, 136. 

Scomberesocidae, OwEN, Lect. on Comp. An11.t. Vertebr. 1846;,48.-BD. Iconogr. Encycl. II, 1850, 204 . 

.As the name implies, the fishes of this family bear some external resemblances to the macque
rels (Scornber) amongst the .Acanthopterians a~d the pickerels (Esox) amongst Physostomians 
or abdominal Malacopterygians. It is one of those instances in which the true characters, the 
ones which decide of the affinities and relationships of a group, are often hidden nnder forms 

analogous to other group_s. 

BELONE, C u v. 

G~o:N. CHAR.-Body very elongated, anguilliform, and very slender. Head long and'slender also. Upper jaw formed exclu
sively by the intermaxillaries, which conatitute, together with the lower jaw, a slender and pointed bill. Slender and conical teeth 
on both jaws, which are margined exteriorly by small prickles or else very exiguous teeth. No lips at all. The roof of the 

mouth generally smooth. Opercle and preopercle smooth. Branchial apertures continuous under the throat. One dorsa.! fin 
situated very far back and opposed to the anal. Posterior margin of caudal generally emarginated. Ventrals inserted about 

the middle of the body. Upper surface of head, cheeks, and opercular apparatus provided with very small scales. Scales of 
body, small. 

SvN.-Belone, Cuv. R~n. anim. II, 1817,185 ; 2d ed. II, 1829; &, ed. illustr. Poiss. 233.-Cuv. & VAL· Hist. nat. des Poiss. 
XVIII, 1846, 389.-DEKAY, New Y. Fauna IV, 1842, 227.-STORER, Synops. 1846, 186. 

The species of this genus are known in the United States under the na.me_s of "bill-fish," 
" silver gar," and "gar-fish;" the latter being a misapplication, since it properly belongs to 
the various species of Lepidosteus. They are by no means common, that is to say, not numer
ous in individuals, unless they should frequent the deep and inaccessible bottoms. In their 
geographic distribution they extend over a wide range of the temperate zone, although each 
region appears to own its peculiar species. 

BELONE EXILIS, Grd . 

SPEc. C&AR.-Anterior margin of a.nal situated in advance of the dorsal. Caudal fin moderately emarginated; inferior lobe 

slightly the largest. Ventral fins small. Scales larger on the flanks than on the dorsal region. Lateral line sub-median, 

inconspicuous. Another line extends from the inferior edge of the branchial openings along the lower portion of the flanks, 
and meets the lateral line above the terminus of the anal fin. Back dark green; middle o( flanks silvery; lower _half of sides 
and belly rufous. Fins olivaceous ; upper ones dark, lower ones lighter. 

SvN.-Belone exilis, GRD· iii Proc. Acad. Nat. Sc. Philad. VII, 1854, 149. 

The entire length of the specimen described measures about twelve inches and a half, the 
head forming a little less than the third of it. The body is very slender, tapering gradually 
posteriorly, and sub-cylindrical: the depth being somewhat greater than the width. T he 
occipito-frontal region is flattened and the inter-ocular region longitudinally grooved. The eye 
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is large and sub-circular, and its horizontal diameter comprised about eleven times in the length 
of the side of the head, seven times in advance of its anterior rim. 

The anal :fin commences somewhat in advance of the dorsal, but does not extend quite as far 
back as the latter, which is less developed than the former. The general outline of the two fins 
is the same; their an,terior third is much higher or deeper and sub-triangular, whilst the 
remaining portion is quite low and gradually diminishing posteriorly. The caudal fin is short 
and proportionally well developed, moderately emarginated posteriorly, the inferior lobe being 
slightly larger than the upper. The veutral :fins are small; their insertion is equi-distant 
between the base of the caudal fin and the posterior rim of the orbit. The pectorals are slender, 
and directed obliquely 'upwards. 

Br. XI: XI; D 16; A 20; C 4, 1, 7, 6, 1, 3; V 6; P 14. 
It was by inadvertance that, on a former occasion, we gave but thirteen rays to the anal fin. 

The external ray of the ventrals is simple, that is, undivided though distinctly articulated. 
_The scales are quite small upon the dorsal region, above the lateral line ; they increase in 

size from beneath it to the lower portion of the flanks, along the middle of which the lateral 
line itself takes an inconspicuous course towards the peduncle of the tail, whence it becomes 
more apparent to the base of the caudal. · A line of mucous pores, marked by peculiar scales, 
and a good deal more apparent than the lateral line, may be traced from the inferior edge of 
the branchial apertures along the lower portion of the flanks, in passing immediately above the 
insertion of the ventrals.l and when near the terminus of the anal, ascends to meet the lateral 
line. The scales themselves are cycloid, without radiating grooves, and, as a matter of course, 
without pectinations. They are sub-circular upon the dorsal region and'sub-elliptical upon the 
flanks, and placed so as to be deeper than long. The cheeks, the upper part of the opercle, the 
middle of the occipital and fronto-nasal region, are covered bysmall scales. The upper surface 
of the bill is perfectly smooth. 

The dorsal region is dark green; a silvery streak extends along the middle of the flanks, 
whilst the lower half of the sides and belly are of a dull reddish hue. The upper surface of the 
bill is greenish brown; the inferior surface, eide of the head, and thoracic region, silvery. The 
:fins are olivaceous ; the dorsal and caudal dal-k, the pectorals, ventrals, and anal, light. 

List of specimens. 

Catal. No. of Sex and Locality. When Whence obtained. Nature of Collected by-

No. spec. .age. collected. specimen. 

--
485 1 Adult •• San Diego, Ca.L ••••••••• 1853 Lt. W. P. Trowbridge •• •• Alcoholic. A. Cassidy --- ----.· 
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SUB-ORDER II. 

A CANT HO PTE R YG II. 
The anterior portion of the dorsal fin is composed of spinous and inarticulated rays which, 

however, constitute but one continuous fin with the soft and articulated rays. A few spinous 
rays exist likewise at the anterior margin of the anal, and the external ray of the ventrals is a 
spine also. The sides of the head are, generally speaking, smooth or spineless ; the edge of 
the opercular bones being occasionally serrated. The scales are either ctenoid or cycloid in 
structure. 

STN .-Pharyngognathi acanthopterygii, MiiLL. in Wiegm. Archiv fur Naturg.I, 1845, 136. 
Jlcanthoptery&ii, LINN. Syst. Nat. ed. VI, 1748.-Iconogr. Encycl. II, 1850, 204. 

Four families are on record in this sub-order, one of which, the Chromid, is without repre
sentatives in the collections upon which we are now reporting, but will be alluded to in the 
Report of the e nited States and Mexican Boundary Commission. The Pomacentrid family has 
yielded, so far, but one species along the Pacific coast of North America. As to the Labrids, 
they appear to be more numerous, although we have had the opportunity of examining the 
specimens of but one species. The Embiotocoids seem to compensate for the apparent scarcity 
of the former and to constitute a prominent feature of the ichthyic fauna of the Pacific coast of 
the United States. 

Family :POMACENTRIDAE, A g ass. 

The body is rather deep than elongated, and covered with· scales ctenoid in structure or · else 
posteriorly ciliated. The lateral line is interrupted in its course. The dorsal fin is unique and 
constructed as in Labroids. The lips are not fleshy, and the nostrils simple. The pharyngeal 
teeth being card-like, the accessory gills, or pseudo-branchiae, comb-like, and a very small split 
is to be observed behind the fourth branchial arch, the fourth gill having two unequal branchial 
combs, the hind one being atrophied and quite small. An air bladder, but no air duct. The 
stomach has a cul-de-sac, and the pylorus a few appendages . 

STN.-Pomacentridae, AGASS. inNom . Zool.. Pisc. 1847, Add . 5. 

Labroidei ctenoidei, MiiLL. in Wiegm. Archiv fur Naturg. I, 1843, 306; and, I, 1!345, 136. 

In their external form and appearance the fishes of this family recall to mind the Squammi
pennes, except the system of coloration, which is always of a more uniform cast. As an article 
~f food they are not esteemed, although served upon the table of the seacoast population. 

GL YPHISODON, 1 ace p. 

GEN. CHAR.-Body compressed, sub-elliptical in profile, covered with large scales. Head moderate, scaly . Mouth small, 

provided with maxillar teeth o·nly, disposed upon a single row, closely set together, narrow, with a sharp and often emarginated 

crown. Cheeks and operc)llar apparatus scaly also. Opercle and preopercle with serratures or spines. Two anal spines. Lateral 
line not continued to tfie base of the C!!-Udal. · 

STN.-Glyphisodon, LACEP. H ist. nat. des Poiss. IV, 1802.-Cuv. 8t V.u. Hist. nat. des Pois&. v~ 1830, 44'2.-8-roRER, 
Synops. 1846, 79. 
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'!'he Atlantic coast of the United States is wanting in species of this genus, seemingly created 
lor a warm clime, for two of them are met with in the Caribbean Sea, commonly known as the 
Gulf of Mexico. Along the Pacific coast they appear, likewise, to be limited to a rather 
southern latitude. 

GLYPHISODON RUBICUND US, G rd. 

PLATE XXIV. 

SPEC. CHAR.-Body very deep and sub-elliptical i? profile. Head moderate; mouth and eye small. Opercular scalHs very large. 

Spinous portion of dorsal fin very low ; soft portion of' dorsal and anal sub-lanceolated , Posterior margin ef caudal deeply 

emarginated, the lobes ~ing rounded off. T ips of ventrals reaching the vent. Lateral line ending ~nder the soft portion of 
the dorsal fin. Color uniform deep crimson . 

SvN .-Glyphisodon rubicundus, GlUl. in Proc. A<!a.d, Nat, Sc. Philad, VII, 1854, 148 . 

The body, which is very much compressed, has a very short and contracted appearance, and 
so has the head, which is of but moderate development. Its greatest depth, measured upon a 
vertical iine intersecting the ventral fins, is a little more than the h~lf of the length, the caudal 
fin excluded. · The anterior dorsal region is convex and the profile of the head very declivous, 
with two depressions, one upon the occiput, the other upon the snout, and in all probabilities 
more conspicuous in grown· specimens than iri those of immature growth. The head itself 
forms about the fourth of the total len~th, the largest specimen before us measuring nine inches 
and a half from the snout ·to the extremity of the caudal fin. The mouth is small ; the 
posterior extremity of the maxillary corresponding to a vertical line dra~n considerably in 
advance of the orbit. The lips are quite flesh_y and free all around upon their external margin. 
The eye is situated high up, is small and circular, and its diameter contained five times in the 

length of the side of the head. The branchial apertures are continuous under the throat, 
although the fissure does not extend forwards under the hyoid apparatus. The branchial rays 

are three on either side, all well developed. . 
A vertical line drawn from the origin of the dorsal fin would intersect the base of the pectorals 

or even pass in front. of the latter. The spinous portion of that fin is quite low and its upper 
outline almost straight ; the soft portion rises into an acute triangle, the summit of which being 

directed upwards and backwards. The anal has the same gene~al shape as the soft dorsal, its 
summit, however, diverging a good deal less from the horizontal line of the body, thus approxi
mating more the caudal fin. The peduncle of the tail is well defined. The caudal is very 
large, deeply emarginated, but the lobes are uniformly ro1;1nded a·nd broad. The ventrals are 
well developed, broad, and. Ellongated, their tips reaching the vent, which is situated a. little in 
advance of the anterior margin of the anal. The pectorals are very broad, rounded upon their 
posterior margin, their extremities not extending as far posteriorly as the tips of the ventrals. 

Br. III: III; D XII, 16; A II, 15; C 3, 1, '1, 6, 1, 2; VI, 5; P 19. . 
The scales are very large, especially upon the middle of the flanks and upon the opercle. 

Twenty longitudinal series of them may be counted between the dorsal region, in advance of 
the dorsal fin, and the abdominal line. They are deeper than long, pectinated posteriorly, and 
provided upon their anterior lection with radiating furrows. Smaller and irregularly disposed 
~cales may be observed along the bases of all the fins, except the ventral, between which 1 

inferiorly, a lanceolated blade of scal~s projects. The frontal, post, and sub-ocular scales.arc 

21 a 
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a gooq deal smaller than those on the cheeks; the inferior edge of the sub-orbital bone being 

free. 
The color i:; uniform deep crimson red throughout. The ventrals, dorsal, and anal. being 

margined externally with greyish black. The lips appear to have a much deepe~; mayhap, 

purple hue, as also the cephalic depressions above alluded to. 

References to thejigures.-Plate XXIV, fig . 1, represents Glyphisodon rubicundus, size of life. 
We have, however, seen larger specimens. ·Fig. 2 is an ideal section across the line of greatest 
depth of body. Fig. 3, a scale from the dorsal region. Fig. 4, a scale -from the lateral line. 
Fig. 5, a scale from the abdominal region. 

List of specimens. 

Ca. tal. No. of Sex and Locality. When Whence obtained. Nature of Collected by-
No. spec. age. collected. specimens. 

----
484 2 Adult. _ Monterey, CaL.·----- - --- 1854 Lt. W. P. Trowbridge ••• • Alcoholic. Lt. Trowbridge ---· 

868 1 ---- ---- San Diego, Cal. _, . ·- - . _. 1857 A. CassidY-- - -- - ---- --· · •••• do •••• A. Cassidy_- - --- --· 
-

Family LABRIDAE, Bon a p . 

The body is elongated and covered with scales, cycloid in structure, the lateral l ine being_ 
either continuous or interrupted behind. There is but one dorsal fin anteriorly spinous, the 

spines of which being mostly provided with a membranous flap at the posterior edge of their: 
upper extremity. F leshy lips surround the jaws. The pharyngeal bones are provided with . 
blunt pavement-l ike teeth or transverse plates, and the union of the inferior pair takes p~ace. 

without leaving any trace of its suture. The fourth gill has but one branchial comb, and the 
last branchial split behind it is wanting. The accessory gills or pseudo-branchiae are present. 
The stomach has no cul-de-sac; the pyloric appendages are wanting; the air bladder is simple. 

SvN.-Labridae, BoN.A.P. Sagg. Distr. Anim. Vert. 1831, 111.-DEKAY, New Y, Fauna, IV, 1842, 172.--STOI.ER, Synops • . . . 

1846, 133. 

Labroideae, RICHARDs. Faun. Bor. Amer. III, 1836, 106. 

Labroidei cycloidei, MiiLL. In Wiegm. Archiv flir Naturg. I, 1843, 305; &, I, 1845, 136. 

A species of this family was made known under the name of 

Lab1-m pulcher, AvaE.s, in Proc. Cal. Acad. Nat. Sc. f, 1854, 11 

but since no specimens were procured we can offer no description of the same. 

JULIS, Cu v . 

GEN. CuAR.-Body elongated and compressed. Head moderate, elongated, and sub-conical, scaleless. Mouth small ; teeth 

conical, largest in front. Bra,nchial apertures separated under the thrc~t by an isthmus. Spinous portion of dorsal fin generally 

lower than t~e soft portion. Caudal fin in most instances rounded posteriorly. Scales large ; lateral line nearer the dorsal than 
the abdominal outlines, falling posteriorly so as to re_ach the middle of the peduncle of the tail. . 

SvN.-Juli$1 Cuv. Ri!gn. anim. lf, 1817, 261 ; 2d ed. II, 1829 ; &, ed. illustr. Poiss. 196.-Cuv. & VAL. Hist. nat. Poiss. XIII, . 

1839, 358.-STORER, Synops. 1846, 138.-DuM. Ichthyol. analyt 1856, 305 • 
• 

The Atlantic species of this genus were never met with along the eastern shore of North 
America., but they seem quite abundant in the warmer waters of the Caribbean sea. 
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JT.J:LIS MODESTUS, G rd. 

SPEC. CH.ut.-Body slender, elongated, and much compressed Head sub-con1'cal Eye l•rg d '- · 1 A 1 fth . . . . . · • ~ e an tuu-cucu •r. ng e o e 
mouth not reachmg the an tenor r1m of the orbtt. Isthmus very narrow. Ori~rin of dorsal fin situated oppoaite the base of the 

pectorals. Insertion of ventrals . placed under the pos!ero-inferior edge of the base of the pectorals. Caudal posteriorly sub-
truncated. Rufous brown above, yellowish upon the sldes, and dull white or yellow bene&th Anterior seve d 1 · • . . . , .. .. . · . • n ors1. aptny r1.ya 
1nov1ded w1th a basal black spot. A black blotch af the baso of the caudal fin. 

SvN.-Julis modestus, c;iRD. ni Proc. Acad. Nat. Sc. Phiiad. VII, 1854, ~51. 

The body is elongated, slender, very much compressed, sub-fusiform in its profile, and 
tapering away from the origin of the anal fin. The largest specimen which we have examined 
measured seven inches in; total length; and in which the gre~test depth, taken upon the middle 
of the abdomen, enters b~t:ween five and six times . . The head is sub-conical, constituting nearly 
the fifth of the entire length of the fish. · . The. eye is rather well developed, circular in shape, 
its _diameter entering about four times and-a half in the length of the side of the head. The 
mouth is moderate sized, _its cle_ft nearly horizontal, tlle jaws being equal, and the postirior 
extremity of the maxillary ''e:x;tending to .a vertical iine drawn about midway between the 
extremity of the snout and the centre ,?f th~ p~pil. The_ teeth are sub-conical, slender, and 

tapering, the anterior ones considerably more dev-eloped than the rest, and behind which a 
secon.d row may be .. pbser-ve.d, short. and tuberculiform. The edge of the opercular bones is 
thin and entire, t]le pJ;eo.perqle exhibiting a membranous ~xpansion extending superiorly beyond 
the insertion of the p~ctora.ls, -w4ilst the sub and inter-opercle cover entirely the branchiostegals, 
of which there are fou,t: qn. ~ither side. : The :qranchial apertures themselves are wide and sub
continuous under th(;l·.throat; : A .perpendicular line dropped from· the origin of the dorsul fin 
would intersect the , b~_~e of the pectorals . . The . r~ys .' of the dorsal fin itself are slender, 
especially the spinous . Qne.s; which incre.ase .gradually in height, whilst the others are almost 
equal, with a tendency in the_ posterio.r .ones of be~ng ·more ·elevated. The origin of the anal is 

Rituated opposite the eleve·nth <?r t_welft~ don~!Jol raJ, .and extends a little further back, although 
"the tip of its posterior rays do not reach the base. of th~ caudal fin. Its depth is nearly equal 
to the height of the soft portion of the dors~l._. The caudal, which is posteriorly sub-truncated, 
enters about six times and · a na.lf in the .total · length. The insertion of the ventr~l fins 
correRponds to a vertical_ .line drawn ·immediately behind the base of the pectorals ; they are 
rather small and slender, a_?d co.mposed exclusively of soft and articulated rays. The pectorals 

are much larger than the :ventlrals, ·extending considerably more backwards than the latter, 
neither of which reaching the _vent, placed· at the an-terior margin of the anal fin. 

Br.lV: IV; JJ IX, 13; A 15 ;. C 3, 1, 6, 6, 1, 3; V 6; P 12. 

The scales are very large, ·longer.than· d(lep, with radiating grooves upon their anterior and 
posterior sections, which are more developed than the lateral sections. The. lateral line follows 
the third rows of scales from ·the supra-scapular region .to near the terminus of the dorsal fin, 
where it falls to the ·middle of, the peduncle of the tail, which it follows to the caudal fin. 

The color is dark rufous brown ·above, of a lighter hue upon the aides, and· dull whitish 
yellow beneath. A black. spot may be observed at . the base of ·the seven anterior dorsal spiny 

rays, and a similar blotch at the base of the caudal fin. The pectorals, ventrals, and anal fin are 

yellowish olive, the dorsal and caudal being olivaceous. 
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List of specimens . . 

Catal. No. of Sex and Locality. When . Whence obtained. Nature of Collected by-
No. spec. age. collected. specimens. 

---- .. 
705 2 Adult •• San Diego, Cal •• ••••••• • 1853 Lt. W. P. Trowbridge • • •• Alcoholic. A. Cassidy._ ••• ---. 
706 2 ·--- ... .. -. Monterey, CaL. __ • •••••. 1853 ••• ••. do ••• •• • •• • ••• •••• •••• do • •• • Lt. Trowbridge •••• _ 

707 1 -------- Island of San Miguel, Cal. 1855 . • • ••• do •• • •• • ••••• • •••• •••• do •• • ~ ••••• • do ...... ----

Family EMBIOTOCOIDAE or HOLCONOTI, Agass . 

The ichthyic group, of which we propose now to treat, is one that has created the most vivid 
interest, not only amongst ichthyologists, ,but likewise among naturalists at large, when the 
singularity of their habits was announced to the world. 

In their general form and external appearance these fishes have nothing peculiarly striking. 
Their aspects remind us of fishes familiar to all, such as the sunfish, pond-perch, or bream 
(Pomotis), of our fresh water streams, ponds, and lakes; and the sheepshead and porgee 
(Sargus), of marine habits. 

Their body is much compressed, oval, or _elliptical , covered with scales of moderate size, 
cycloid in structure, and thus widely distinct from those of both percoids· and sparoids, to which 
Pomo~is and Sargus belong. The cheeks and opercular apparatus are covered with conspicuously 

developed scales. The opercular apparatus, itself, wants either spines or serratures. The 
branchiostegal rays are five or six in number, generally concealed under the lower edge of the 
opercular apparatus. The branchial aperture of either side meets its fellow under•the throat, 
leaving no room for an isthmus. The motith, variable in size according to the genera, is sur
rounded by well developed lips, either fleshy or thin, a character which they bear in common 
with_the labroids (Tautog, Chogset, or Conner, of our eastern coast), to which family these fishes 
are intimately related. The lip surrounding the lower jaw is either free all round or else united · 
by a frenum to the symphysis of its jaw. The upper jaw is exclusively formed by the inter
maxillaries, which, together with the maxillaries, situated immediately behind, possess a greater 
or lesser degree of protractility according to the genera. Teeth exist upon the intermaxillaries, 
the dentaries, and pharyngeals ; the maxillaries, the vomer, and the palatines, are toothless. 
On the pharyngeals the teeth are pavement-like; on the jaws they are conical or sub-conical , 
slightly curved inwardly , and disposed, either upon a single or upon a double row, on both jaws. 
Again we may observe a double row on the upper jaw and a single row on the lower one. The 
scales, we have already stated, are cycloid in structure, sometimes deeper than long ; at others, 
longer than deep, provided with radiating furrows upon thefr anterior section only. As to the . 
fins, there is a long and unique dorsal, anteriorly spinous, sheathed at its base by one or more 
rows of scales, separated from those of the body by a linear furrow, not extending, however, 
along the whole base of that fin . The spinous portion alone is capable of being folded back
wards, and partly to disapppear between the sheath, no doubt a provision of nature to. assist 
the process of parturition. The anal varies in length and depth according to the genera ap.d 
t!pecies, but is always provided anteriorly with a few short spinous rays. Its anterior soft rays 
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are generally thinner, more closely set together, and l~ss divided than the posterior ones. A 
membranous, sub-tubercular growth upon the base of the anterior soft rays of the latter fin will 
distinguish males from females .. The caudal fin is generally more or less forked. The ventrals are 
sub-thoracic, and provided exteriorly with a strong spinous ray. In most genera. a naked area 
may be detected along the middle of the l)elly between the ventral fins and the anal, and partly 
overrun anteriorly by a lanceolated scaly blade inserted between and near the b~se of the 
ventrals. . . 

But the most remarkable trait in -the ~'rganization of the fishes of this famiiy consist in t.he 

mode of reproduction. The eggs, instead of being laid, as is the case in most fishes, are retained 
within the body of the femaleJ w}lere they undergo, not only their embryonic growth, but like
wise a growth which might be termed larval, it. being subsequent to th~ir escaping from the egg 

envelope, until they have attained a size sometimes of several inches in total length. Never- · 
theless, this peculiarity of }labits is not altoge,ther without analogy in the class of fish . . Moreover, 
it bears no resemblance whatever to the marsupi!!-lian gestation: in the first place the eggs 
develope in the ovary, not in a uterus, and there is no I>lacental connexion of any sort; secondly, 
the young are not at liberty· to .quit and enter the ovarian cavities alternately and at pleasure. 

The observations which we have made upon the genital apparatus of the female have satisfied us 
that there exists an ovarian sheath or sack, which, during the· early period of pregnancy, is an 
elongated and sub-cylindrical tube, containing the ovaries proper, two in number, each of which 

consisting of two, ~l;l.ree, or more val'!cular membranes, attached by their upper edge to the upper 
. ' 

ftoor or roof of the sheath, forming either one or two pouches (according to the number of these 
membranes) of the same length as the sheath itself, widely .open-benea.th, though not in direct 
communication with one another, since -the membranes ha:Q.g loosely down, reaching the lower 
ftoor of _the shea.th. 

The eggs are formed with\-i:dhe text:ure o(- the ova,rian membra.nes themselves. · We ha.ve 
examined the ov~;~.ries ofE.nnichthys heermanni and.Embiotoca argyrosoma when the sheath within 
which they were contained· was· not larger -than an ordinary quill. Numerous eggs could be . 
observed in a very immature state, appea.ring. to the una.rmed eye like minute dots. Under the 
microscope (Pla.te XXVI, fig. -9); they exhibited evident traces of the germinal veaicle surrounded 
sa yet with a very.·scanty supply of vitelline substance. 

The sheath and the ovaries are gradually-increasing in· bulk, ~s the. eggs themselves first 
increase -in size and the embryos afterwards. . The sheath is-chiefly a rimscular membrane, 

whilst the ovaries, we have stated,, are altogether vascular. 
When mature, the eggs either fall into the space between the membranes or ovarian pouches, 

or else remain attached. to the ovaries until the. embryos issue out of them. We are inclined to 
think that they drop into the p0uches as eggs. At any rate we found very young embryos 
loosely contained in the ovarian pouches when -no trace of the egg membrane could be seen 
within the tissues of the ova.ries in the shape ·of a corpus luteum or a graffian vesicle. 
Wba.tever be the C!!.Se, numerous eggs. or embryos may be observed within one pouch. The · 
young thus remain together until grown -to a considera.ble size, when, filling up the space in a 
more compact manner, the ov~rian membra.nes, in their nature very expans,ive, will extend a 
fold between each embryo. In this manner every individual young, when removed sideways 
from the ovary, appears to the operator as though enclosed in a separate cavity, pouch, or 
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follicle of the ovary, whilst in reality the membranes may be stretched out or extended, and 
the entire progeny loosened from all adherence or connexion with them. 

The male organs ·of generation consist of two spermaries, a right and a left, perfectly inde
pendent from one another, having each its se.Parate duct, discharging their contents into an 
elongated · cloaca, into . which the bladder likewise empties its contents. This cloaca commu
nicates with the exterior by a sub-circular opening, the edge of which being rather protruding. 
Such is that apparatus: the · same in its general structure as in the other osseous fishes. There 
is no sheath enclosing the two spermaries, and this fact throws a considerablelight upon the 
morphology of the ovaries; the latter being, in fact, two in_ number, but so closely coi:mected 
together as to simulate a single organ. Thus the general disposition, not the plan of structure, 
of these organs, is adapted to the mode of reproduction ; a single sheath being a more simple 

adaptation than two, one for each ovary. 
How the mechanical act of fecundation takes place we are not prepared to say from direct 

observations: the eggs themselves must be fecundated within the ovarian sheath ; a copulation 
of some sort is, therefore, required, aud it is not improbable that at this period the eggs have 

dropped from the ovarian membranes into the pouches or spaces between these membranes, in 
which they are freely floating. 

There are a few points in the history of the development of the young which may be 
deduced from pa.rtial observations represented on Plate·xxvr. 

The hatching of the embryos takes place at an early period. After leaving the egg shell 
they have an abdominal bag containing the remaining yelk which is to be gradually absorbed 
during a period when neither the mouth nor the esophagus are formed. The fins are as yet 
undeveloped (figs. 1 and 2). The eyes begin with a deposition of an external layer of black 
pimentum, in every respect similar to the same organs in invertebrata (figs. 1, 3, and 5). The· 

head is anteriorly rounded, and the cleft of the mouth not yet apparent at the period when the 
fins begin to develop (fig. 1). The caudal has the start over all the other fins; its posterior 
margin is first lanceolated, then rounded, with a convexity gradua.lly diminishing until it is 
perfectly straight, wh~n a gradual emargination commences, and from a slight crescent reaches 
the forked shape which it has in the adult. The soft and articulated portion of the dorsal and 
anal fins next assume a development reaching extraordinary proportions, which they again 
gradually loose so soon as free from parental sheltering. The posterior portion of these fins is 
especially to be noticed as longer or deeper than the anterior .portion (the reverse of what we 
observe in the adult), and extending generally beyond the base of the caudal fin, a character·; · 

there!ore, not exclusively proper to the genus Rhacocheilus. The spinous portion of these same . 
fins, on the other himd, develop but slowly and gradually, reaching their full growth at a late 
period. The ventrals and pectorals are likewise tardy in their ~ppearance. The scales -are 
fully developed before the young leave the ovarian sheath. 

The first notice that was made public in relation to these fishes appeared in November, 1853,1 

with additional remarks in May, 1854.2 New species of that family were likewise subsequently 
described.3 But the real knowledge of the remarkable peculiarities concerning some of their 

habits was obtained in the spring of 1852 by Dr. Thomas H. W ebb, while attached to .the.", 

• Amer. Journ. of Sc. & Arts, second series, vol. xvi, p. 380. 
2 lbid., vol. xvii, p. 365. 
• Proa. Acad. Nat. Sc. Philad. VII, 1854, pp. 105, 122, 134, and 151. 



FISHEl:!-EMBIOTOCOIDAE. 167 

United States and Mexican Boundary Commission, assisted by Captain Ottinger, of the United 
States r evenue .cutter, at that period in tbe bay of San Diego, California. The following 
abstract is taken from the MSS. of J?r. We.bb~s journal: 

"On the· 3d of May, during a boisterous and cold weather, Captain Ottinger caused his 
seine to be drawn across the harbor. ·caught many tiger and shovel-nose sharks, two flounders, 

two. specimens~ a fish so~~'!~a.t: like our sculpin; also, a numlJer.of ~all fish, about three or 

four inches long, each ofwhich contained ten or twelve living young." 

"Upon gently pressing one·of these fishe~ between the palms of the hands the young would 
glide, or as it were leap forth, to a considerable distance, and if received in a vessel of water would 
swim and da~t" ab~ut ·in.. f~l( enjoyine?t .. of their piscine re~els. Some of these viviparous 
progeny I exhibited . to the commission~r and several gentlemen theri tarrying at San Diego, 
and I kept quite a number of them alive in my room many days. In the mother they were not, 
so to speak, indiscrimina~ely huddled together, but methodically arrangeJ, and placed in such 
juxtaposition as to form a co~pact. ser~es without the loss of any interstial. space; in other
word~, so disposed, not in right line~·, but in a curvilinear position, and with the bead of one 
to the t ail of the adjoini~g one (and.s6 on in alternate succession) as best to accommodate the 
whole family. Indeed-the same beautiful systematic order, the same adaptness of means to 
ends were observed here that so eminently c}laracterize all of nature's works." 

"Upon leaving San Diego I took extra pains to preserve specimens of this fish, but these 
special efforts proved in _the main una:vailing. , I wrapped them separately in cloth, sewed the 
wrappers, ~nd immersed the whole in ·wbis~ey. Our.route home was a long and circuitous one, 
and, much to my disappointm~nt,. on examining the contents of -the bottles after my ani val in 
this city (Boston), I fo,und . they_ were. m9s~ly des~royed, with the exception of. some of the 

: . . . 

young." . 
We have deemed it interesting to relate the above observations, as they may serve to corrobo

rate those mad~ sub~eq!le~t)y.~y ¥r. A. C. Ja~kson. The specie_s observed by Dr. Webb we refer to 
. . . . 

Holconotusrhodoterus, the young of which we had an opportunity ourselves to examine in a pregnant. 

specimen from Presidio, Qalifornia . . The young . were foqnd in tb,e very ~osition as described 

by Dr. W ebb. 
Much prior to 1842 specimenR of thi~ family of fi..shes were collected by the naturalists of the 

United States Exploring EHeditiO.~, but at a period, it seems, when the young were not to be 
observed, and, since the spec.i~~ the~selves have not yet been investigated, the discovery of tbe 

curious fact of their viviparity has thuf!.been postponed for two entire lustrums. 
It would have given us a g1:eat :deal of pleasure and personal satisfaction had we been able to 

identify all the species which ha,ve been; described by Prof. Agassiz and Dr. W . P. Gibbons. 
The brevity of their descriptio~s, wit~out authentic specimens at our command, has made our 
task one of ungratefulness and of difficultiel!! . Placed .between two evils we have chosen that 
which we considered least prejudic.ial to the progress of icthyology. · The species previously 
identified we no~ present .with.a great .. deal of caution until safely compared with their proto
typical specimens. it mu~t, nevertheless, be.gratifying to icthyologists to find, accompanying 
our descriptions,· figures sufficiently accurate to remove any possible doubt as-regards the specids 
which we have in view. A safe opportunity is henceforth afforded to clear up their synonomy, 
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which, in the present state of things, we could but render more confused in attempting their 
ulterior identification. 

E¥BIOTOCA, A gas s. 

GEN. CHAR.-Head of moderate development; mouth small; upper j aw slightly the·longest. Lips thick and fleshy,Jowor 
one attached by a frenum tQ the symphysis of the dentary (chin)~ Pre-maxillaries protractile. Teeth~n both j aws, s~.ort, 

conical, blunt, slightly recurved and disposed upon one single row. Pharyngeal teeth pavement-like. Spinous "pi>rti~n f 
dorsal fin generally lower than the soft; the greatest difference in height between the two being observed upon their contiguity. 
Five or s1x .branchiostegal rays. Scales of medium development; lateral line well marked,. continUOJtS from ~ead to base f 
caudal and concurrent with the dorsal outline. No scales upon the fins. 

SYN.-Embi.oloca, AG.us. in Amer. Jour. of Sc. 2d ser ies, XVI, 1853, 386; and, XVII, 1854, 366.-GRD. in Proc. Aead. 
Nat. Sc. Philad. VII, 1855, 3~0. . '" . . 

There is another feature which exists more or less developed in the di:fferentispecies of Jhis 
genus; we refer to an area of enlarged scales upon the post pectoro-ventral region. This 
character is particularly evident in E. jacksoni, E. cassidii, and E. webbi. 

It is also proper to state that in two instances (E. ornata and E. cassidii) the young, towards 

the period of their escape, have exhibited a structure of the _fins ~hich reminds us forcibly of 
what has been said to be the case in Rhacochilus toxotes; the posterior ex.tremit.y of both dorsal 
and anal fins extending beyond the base of the caudal; the latter being long and truncated. 

1. E.MBIOTOCA J ACKSONI, A gas s. 
'~. 

PLATES XXVII & XXVIII, and PLATE XXVI. Fms. 3 & 4. 

SPEC· CHAR.-General form sub-elliptical. Anal broadly rounded upon its external margin; origin of that fin opposite the 
sixth or seventh articulated ray of the dorsal. Tips of pectorals reaching a vertical line intersectine the base of the third 
articulated ray of dorsal. Eyes rather of small than of medium development. Posterior extremity of maxiliary reaching_ a 

vertical line passing in advance of anterior r im of orbit. Frontal region slightly depressed above the eyes. Branchiostegals 
five in number. About sixty scales in lateral line. Female, uniform dark purplish brown ; male, olive brown with diffused 

darker blotches. 

STN.-Embi.oloca jacksoni., AG.us. in Amer. Jour. of Sc. second series, XVI, 1853, 387 ; and, XVII, 18541 366.-GaD. -in 
Proc.A~ad .. Nat. Sc. Philad. VII, 1854, 151 _; and, VII, 1855, 320. 

As far as our own observations go, both· males and females of this species reach abou:t the 

same size. From among a dozen specimens, two of them appear full grown. They are nea:r~y 
eleven inches in total length, and four in greatest depth. They are those which we have caused · 
to be represented on the accompanying plates; one being a female, the other a male; 

The head constitutes the fourth of the distance between the end of the snout and the tips~~f 
the central rays of the caudal. Its upper surface is gently sloping from the occiput forwards, 
with a slight depression above the eyes. The snout is sub-conical and rounded.~ The eyes, 
sub-circular in shape, are under the medium size; their horizontal diameter being compris.ed~ a, 
little more than four times in the length of the side of the head, measured as usually frorit.~JiEj 
extremity of the snout to the extreme posterior margin of the opercle. The mouth is. small,, its' 
gape slightly oblique upwards, and t.he posterior extremity of the intermaxillar;r extending~~· a· 
vertical line intersecting the anterior rim of the orbit. There are from twelve to fourteen ~e-e,th .· 
on the upper jaw, and from ten to twelve on the lower. They occupy the anterior portion~d 
the mouth. Four concentric rows of scales may be observed on the cheeks; the row near~st' to 
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the orbit is the most extensive a11d contains the largest scales of that region. The preopercle 
is provided with an expanded membranous limb. The opercle, sub and interopercle, are 
covered with conspicuous scales considerably smaller, however, on the interopercle than on the 
two other pieces, the line of union of which is not discernible exteriorly. The branchiostegal 
rays are entirely concealed under the interopercle. 

The relations which exist between the length and the depth of the body may be deduced from 
an inspection of the figures. 'rhe section across the line of greatest depth (fig. 2) will also 
serve to give a better idea of the thickness than any description could convey. 

A line dropped vertically from the origin of the dorsal fin would intersect the middle of the 
base of the pectorals. The base of the spinous portion is about one-third shorter than that of 
the soft. The membrane uniting the spines is emarginated to nearly the half of the height of 
these rays, the tips of which exhibit a membranous flap, being a continuation of that membrane 
along their posterior edge. The articulated rays are bifurcated three times; the first bifurcation 
subdivides each ray for nearly the two-thirds of their length, whilst the third affects but a few 
of the central ones. The extremities of the posterior rays extend about to the middle of the 
length of the peduncle of the tail. The caudal fin is comprised a little over five times in the 
total length of the fish. Its rays subdivide five times, beginning from near t heir base and 
gradua1ly superadding one another, when the fifth subdivision is observed towards their 
extremities and still quite conspicuous. 'l'he· anterior spiny rays of the anal fin are but little 
conspicuous, partly concealed by a membranous envelop, obliquely inserted, and capable of 

folding backwards close to the anterior soft ray. The fi gures will give a correct idea of their 
proportional length. The soft portion of that fin is exteriorly sub-convex or sub-rounded, com
posed of two sorts of rays: upon the anterior third of thin, slender, and undivided ones, whilst 

in the remaining portion of that fin the rays are twice sub-divided, the first subdivision being 
noticeable from the first third of their length. The extremities of the posterior rays extend 
further backwards than those of the dorsal fin ; but the base itself extends further back, and a 
line dropped vertically from the insertion of the last ray of the dorsal would intersect the anal 
so as to leave ten or twelve rays posteriorly. The insertion of the ventrals is opposite the fifth 
dorsal spiny ray. The extero-anterior margin of these fins is provided with a stout spine about 
half the length of the adjoining articulated ray. The articulated rays themselves are sub
divided three times, the first subdivision appearing at a short distance from their base. The 
base of the pectorals has the shape of an arch obliquely situated upon the thoracic region. 
These fin~ are broad and well developed ; the extremities of their longest rays extending beyond 
the tip of the spiny ray of the ventrals and corresponding to a vertical line intersecting the 
fourth articulated ray of the dorsal. The rays subdivide three times upon their extend. The 

formula of the fins is as follows : 
MALE: D IX, 22; A III, 10 + 17 = 27; c 4, 1, 6, 6, 1, 3; vI, 5; p 20. 
FEMALE: D X, 21; A III, 10 + 16 = 26; c 4, 1, 6, 6, 1, 3; vI, 5; p 20. 
The scales being of medium size, we notice about seven rows of them between the lateral line 

and the base of the dorsal fin, in advance of the dorsal furrow, and about nineteen between the 
same spot and the base of the vep.tral fins. Fifty-nine to sixty scales may be observed in the 
lateral line itself. The dorsal furrow originates under the first articulated ray, extending to the 
fifteenth, where it disappears. The sheath · above it is composed anteriorly of three series of 

22 a 
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scales of unequal size, tapering posteriorly to but one series. On the middle of the abdomen 
they are sensibly larger than elsewhere, and upon the post pectoro-ventral region they are alto
gether out of proportion with the rest. Opposite the base of the anal fin they are smaller and 
irregular; they likewise diminish in size towards the belly and chest. As to their structure, 

the :figures given will speak for themselves: a little longer than high, with the posterior margin 
regularly convex, the anterior margin truncated, and the superior and inferior edges sub-linear 
or slightly curved. 

The ground color appears to have been dark purplish brown, deeper in the female than in the 
male, in which it has a tendency to a more olive hue, with diffused darker spots or blotches. 
The spinous portion of the dorsal fin, the extremity of the caudal, and the pector.als, are rather 

yellowish, whilst the. soft portion of the dorsal, the. base of caudal, the anal, and the ventrals, 
are uniformly deep purplish in the female, lighter in the male, in which a yellowish elongated 
spot is observed at the base of the posterior extremity of the dorsal. The head presents the 

. . 
same tint as the body. 

While in the immature state of growth some individuals of this species exhibit, sometimes, 
transverse greyish bands across the body, less distinct, however, on the .belly than on the back. 
A light vitta may likewise be seen extending along the base of the anal :fin for nearly its whole 

length, and disappearing almost entire~y in large specimens. . 
The female genital apparatus of the specimen :figured was found to . consist of an elongated, 

tubular, mQmbranous sheath, extending from the thoracic belt to the vulva. To the upper roof 
of the sheath are firmly attached some highly vascular membranes hanging downwards, and 
dividing the whole tube into elongated pouches or compartments. Five of these vascular membranes 
were found to be present, and by an attentive examination it was soon discovered that they were 

in fact the true ovaries, two in number, as required by the law of symmetry : the right ovary 
being composed of three membranes, and the left of two only. Consequently the right ovary 

had two pouches or partitions, and the left only one. Upwards of sixty young were found in 
these organs; about an equal number in each ovary; a few more, however, in the right-sided 

one. 
The young (Plate XXVI, :figs. 3 and 4), from six to seven-tenths of an inch in total length, 

could be seen pellmell in each pouch. The yolk bag was still to be observed in the shape of a hernia 
under the abdomen ; the pectoral and ventral :fins showing no signs of their presence. The 
spinous portion of the dorsal existing in a rudimentary state only, there being a few spines close 
to the anterior margin of the articulated portion of the same fin, which is greatly developed, 
as well as the caudal and anal, the anterior spines of which are not y~t to be seen. The central 
rays of the caudal are much longer than the lateral ones, giving to that fin almost a spear

shaped appearance . . The peduncle of the tail is very well developed ; the posterior rays of either 
the dorsal and the anal do not extend to the base of the caudal, though proportionally more 

developed than in the adult. The head is rounded, and the cleft of the mouth but slightly 
indicated. The eye consists of an external layer of black pimentum. 

This species inhabits the Bay of San Francisco, where it appears to be common. 
Plates XXVII and XXVIII represent EmlJiotocajacksoni. 
Plate XXVII, :fig. 1, is the male sex somewhat reduced in size. 

Fig. 2, a section of the same, across the line of greatest depth of the body. 
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Fig. 3, a scale from the dorsal region. 
Fig. 4, a scale from the lateral ·line. 

Fig. 5, a scale from the abdominal region. 
Plate XXVIII, fig. 1, is the female sex, likewise r~duced. 
Fig. 2, a section across the line of greatest depth. 
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Figs. 3, 4, and 5, scales from the back, lateral line, and abdomen, magnified as usual. 
P late XXVI, fig. 3, represents the young, size of life, as taken in the ovary of the female 

above represented . 

. Fig. 4, is the same embryo enlarged three times, in order to render its features more con
spicuous and tangible. . . 

List of specimens . 

. I 
Sex and Locality. When col-Ca. tal. ' No. of Whence obtained. Orign'l Nature of Collected by-

No. specs. age. lected. No. specimens. 

-
530 2 Adult •• San Francisco, CaL •• __ 1853 Lt. R. S. Williamson • • .. ....... .... Alcoholic. Dr. Heermann __ 

531 2 ..... .. ........... ________ do •• • • • ••••••• 1853 • ••••••• do •••• • ••••• ... ..... ..... • •• • do • •• • •• •••• do ••• ••• •• 

532 2 .......... .. .. .. .. Tomales Bay, CaL . . . .. 1855 Mr. E. Samuels ...... 339 .... do .. . ~ Mr. Samuels .... 

and 
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2. EMBIOTOCA CASSIDII, G rd . 

PLATE XXIX and PLATE XXVI, Fig. 12. 

SPEC. CH.t.a.- General form sub-ellipsoid. Frontal region very slightly depressed above the eyes. Anal undulated upon ita 

external margin ; its origin being opposite the third articulated ray of the dorsal. Tip of pectorals reaching a vertical line that 

would intersect the base of last spiny ray of dorsal. Eyes above the medium size. Posterior extremity of maxi.llary not reaching 

the vertical of the anterior rim of orbit. Branchiostegala six in number. Fifty-seven scales in the lateral line. Purplish brown, 

with about twelve transverse bands of a deeper tint. 

STN.-Embiotoca cassidyi, Gan. in Proc. Acad. Nat. Sc. Philad. VII,J854, 151; and, VII, 1855,320. 

Adult specimens of this species having come under our examination since its first publication, 
any doubts which might have been entertained in regard to its characters are thus entirely 
removed. It is always a more or less critical responsibility to establish species upon immature 
specimens, and we are glad of the opportunity thus afforded us to draw up a more complete 

description than the one previously published. 
The general appearance of this species is more contracted, more elliptical than in E . jacksoni, 

yet the proportions between the head and the body are nearly the same. The profile, however, 
is sloping more rapidly forwards. The posterior margin of the opercular apparatus forms a 
more convex or else a more complete curve, which, when added to an eye proportionally larger, 
gives to i t a physiognomy altogether peculiar. The horizontal diameter of the eye is corupr:ised 
nearly four times in the length of the side of the head, and exactly once anteriorly to the orbit. 
The posterior extremity of the maxillary does not extend quite to the vertical of the anterior 
rim of the orbit. There are six branchiostegal rays on either side, of a moderate development. 

The origin of the dorsal fin is nearly opposite to the anterior extremity of the base of the 
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pectorals. The base of the spinous portion is but a littl e shorter than that of the soft. The 
membrane uniting the spines is less emarginated than in E . jacksoni. The a-rticulated rays are 
bifurcated but twice; the extremities of the posterior rays extending a quarter of an inch more 
backwards than the base of the anal. The rays of the caudal bifurcate four times ; t he length 
of the fin itself constituting the sixth of the total length. The anal fin, the articulated rays of 
which exhibit signs of a third bifurcation, is elongated) undulating upon its external margin ; 
its anterior spine is situated opposite the third articulated ray of the dorsal. A line dropped . 
vertically from the posterior extremity of the base of dorsal will intersect the base of the 
twenty-third articulated ray of the anal. The insertion of the ventrals does not vary materially 
from that in E. jacksoni when compared to the dorsal spines. The extero-ante1ior spiny ray, 
however, is proportionally ·longer. The articulated rays subdivide thrice. The base of the 
pectorals is greater than in the latter species ; their tip extends backwards to a vertical line 
drawn at the anterior articulated ray of the dorsal ; the rays subdivide twice. 

The formula of the fins is as follow : 

Male: Br. VI : VI; D X, 20; A III, 10 + 16 == 26; C 3, 1, 6, 6, 1, 2 ; VI, 5; P 20. 

The general aspect of the scales, as well as the number of longitudinal rows, is nearly the 
same as in E. j acksoni , being, however, smaller on the sub-thoracic region. The dorsal furrow 
originates likewise under the first articulated ray of the dorsal fin, extending to the sixteenth . 
The sheath above it is composed anteriorly of two rows of scales, and posteriorly of one· row 
only. The anterior radiating furrows of t he scales themselves are ·more numerous than in 
E . j acksoni and E. webbi. 

The ground color of the head and bouy is purplish brown ; the latter exhibiting about a 
dozen vertical bands of a deeper hue, extending almost to the inferior outline of the abdomen . 
The pectoral fins are olivaceous; the other fins being of a deep purple. A light olivaceous 
streak may be observed along the base of the soft dorsal. 

In specimens which have not completed their growth, the ground color is of a light olivaceous 
tint ; the transverse bands being dusky. 

'rhe species appears to be quite common in the bay of San Diego, California, where the 
specimen figured has been obtained. 

Six specimens, of an average size of two inches and a half, were received from the same 
locality. These we consider as being the young, and accordingly have caused the outline o_f one 
of them to be represented on Plate XXVI, fig . 12. It is upon this specimen tha~ the epecies was 
first established. It bears a very great resemblance to the young of Emhiotoca ornata, figured 
on the same plate (fig. 11). W e observe the same shape of the caudal fin, the same prolon
gation of the posterior articulated rays of both the dorsal and the anal fins . The most 
prominent difference will be found in the length of the anal. The ground color is greenish 
yellow with transverse greyish bands. The fins are all light yellow or straw color ; in one 
specimen we noticed the tip of ventrals and anterior portion of anal assuming a darker hue. 

It is worthy of remark) that while these young were caught in open waters, they are 

smaller than those of Embiotoca ornata, taken within the body of the mother . 'rhis must be 
explained by the fact that the parent from which they issued differed very materially in bulk. 

P late XXIX, fig . 1, represents a male individal of Embiotoca cassidii, size of life. 
]'ig. 2 is ~ s~ctiop across the line of greatest depth of the body. 
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Fig. 3, a scale from the dorsal region; 
Fig. 4, a scale from the lateral line. 
Fig. 5, a scale from the abdominal region. 
Figs. 3, 4, and 5 are magnified. 
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Plate XXVI, fig. 12, represents the young, taken in the open water of the Bay of s n· 
C l.fi · an 1ego, a 1 orma. 

List of specimens. 

Catal. No. of Sex and Locality. When col- Whence obtained. Nature of Collected by-No. spec. age. lected. specimens. 
-- ---· 

544 5 Adult-. San Diego, CaL •• ••• •• 1853 Lt. W. P.Trowbridge •••• • Alcoholic. A. Cassidy ••• •••• • 
600 1 Young . •••••• do •• •••• ~ ••• •• •• 1853 j ··· · · · · ·do~ · ·· ·· · ···· -·- .... do •••• - -----do . __ __ ____ 

• 

3. EMBIOTOCA WEBB! , G r d . 

PLATE XXX. 

SPEC. Crun.- General form ellipsoid. Frontal region sub-concave; occiput prominent. Anal undulated upon its external 

margin, its origin being opposite the fifth articulated ray of the dorsal. T ip of pectorals reaching the vertical of the third 

articulated ray of dorsal fin. Eyes above the medium size. Posterior extremity of maxillary extending to a vertical line 

drawn at the anterior rim of orbit. Branchiostegals, five on right side, six on tho left. Fifty-four scales in the lateral line. 
Olive brown, with indistinct purplish blotches. 

SYN.-Embiotoca webbi, Gan. in Proc. Acad. Nat. Sc. Philacl. VII, 1855, 320. 

This species is closely allied to the preceding, the differences consisting in the shape of the 
head, the cleft of the mouth, the proportional height of the dorsal fin, the insertion of ventrals 
and anal, the extension ~f pectorals, and shape and structure of the scales. 

The snout is obtuse; the posterior extremity of the maxillaries corresponds to a vertical line 
intersecting the anterior rim of the orbit~ The eye is large and circular, a little smaller than 

in E. cassidii, being intermediate in size between the latter and E. Jacksoni. The posterior 
convexity of the opercle is less prominent than in E . cassidii, being ~lso provided with one more 
row of scales upon its surface. The rows of scales upon the cheeks do not vary in either of 

the species so far described. 
The origin of the dorsal fin is exactly opposite the anterior extremity of the base of the 

pectorals. The spinous portion consti"tutes three-sevenths of the length of the base of the 
whole fin. The membrane uniting the spines is more emarginated than in E . cassidii, and the 
soft portion is anteriorly more elevated than in the latter. The articulated rays of the fin 
bifurcate but twice. The caudal holds the same :relations towards the total length as in E. 

cassidii, but its rays bifurcate only three times. The anal has the same structure: three spines, 
ten undivided, and fifteen divided rays, the divisions observed being of the first, second, and 
third degree. The anterior spine is situated opposite the :fifth articulated ray of the dorsal fin. 
The insertion of the ventrals is under the fourth dorsal spine. The articulated rays of these 
fins sub-divide three times. The tips of the pectorals extend backwards as far as the third 
articulated ray ·of the dorsal ; their rays are thrice bifurcated. 
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Formula of the fins : 
Male: Br. VI: V; D IX, 21; A III, 10 + 15 = 25; C 31 1, 6, 6, 1, 2; VI, 5; P 20. 
The scales are a little higher than long, in that respect differing from those both of E . 

Jacksoni and E . cassidii, and, moreover1 to be distinguished from the latter by a smaller number 
of radiating furrows upon their anterior section. The dorsal furrow commences under the second 
ray of the soft dorsal, terminating under the sixteenth ; the sheath above it is composed of two 

rows of scales anteriorly, and of one posteriorly. . 
The ground color is dusky brown above, yellowish brown beneath, with cloudy patches of 

reddish brown. The pectorals are yellowish, the dorsal, caudal, anal, and ventrals purplish 
and yellowish; a yellow streak is observed along the base of the·soft portion of the dorsal. 

This species inhabits the bay of San Dieg.o, together with the preceding species. 
Plate XXX, fig. 1, represents a male specimen of Embiotoca, webbi, size of life. 
Fig. 2 is a section across the line of greatest depth. 
Fig. 3, a scale from the dorsal region. 
Fig. 4, a scale from the lateral line. 
Fig. 51 a scale from the abdominal region. 
Figs. 3, 4, and 5 are magnified. 

List of specimens. 

Catal. No. of Sex and Locality. When collected. Whence obtained. 
No. spec. age. 

- -

Nature of rpecimens. Collected by-

5!6 1 2 Adult •• San Diego, Cal ····I 1853 Lieut. Trowbridge . Alcoholic •• •••• • • •• A. Cassidy., • ••• 

4. EMBIOTOCA LINEATA, Grd. 

PLATE. XXXI and PLATE XXVI, Figs. 5 & 6. 

SPEC. CaAa.-Body sub-elliptically elongated. Anal fin elongatfld, with external margin nearly straight, diminishing gradually 

in depth posteriorly, its origin being opposite to the sixth articulated ray of the dorsal. Tip of pectorals reaching a vertical 

line intersecting the base of last but one dorsal spine. Eyes of medium size. Posterior extremity of maxillary evon with the 

vertical of anterior rim of orbit. Frontal region slightly depressed above t he eyes. Branchiostegals five in number. Sixty-two 

scales in lateral line. Ground color of upper region duk ohve or reddish brown ; reddish yellow beneath. Sides of abdomen 

with light longitudinal stripes intersecting the point of union of the rows of scales. Anal deep purple, with a yellowish vitta at 

its base. 

S vN.-Embiotoca lineata, GaD. in Proc. Acad. Nat. Sc. Philad. VII, 1854, 134, and, 151; also, VII, 1855, 320. 

The head constitutes the fourth of the length, excluding the forked portion of the caudal fin . 
The snout is sub-conically rounded, the angle of the mouth, or rather the posterior extremity 
of the maxillary extending to a vertical line drawn immediately in advance of the orbit. The eye 
being of medium size, its diameter enters four times in the length of the side of the head. The 
nostrils are placed nearer to the eye than to the end of the snout. The scales on the cheeks 

constitute three distinct sub-conceutric rows, the innermost being the largest; two scales 
indicate a fourth row upon the concavity of the preopercle. The opercle is higher than broad, 
and covered with about six obliquely vertical rows of scales extending downwards upon the 
sub-opercle, which is closely united to the former. Upon the interopercle the scales are much 
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smaller and irregularly dispo13ed in series. The branchiotsegal rs.ys, five on either side, are 
entirely concealed under the opercular apparatus. The upper surface of the head is perfectly 
smooth ; four scales constitute an insulated group upon the supra.tympanic region. 

The body is very much compressed, the greatest thickness being about one-third of the 
greatest depth, which is contained twice and two-thirds of a time in the total length. The 
dorsal and ventral outlines are regularly arched, giving to the body a. sub-elliptical profile. 
The profile above the eye is slightly depressed. 'rhe peduncle of the tail is of medium develop
ment ; its least depth is less than a third of the depth of the body. 

A line drawn vertically downwards from the origin of the dorsal fin wou1d pass behind the 
posterior end of the insertion of the pectorals. The base of the spinous portion of that fin, 
along which may be counted .ten spines, is but a. little shorter than the remaining portion, 
composed of twenty-four or five ro.ys, bifurcating once from below their middle, there being 
but very few in the centre which exhibit -a tendency towards a bifurcation of the second degree. 
The anterior articulated rays are about twice the height of the posterior ones; they gradually 

diminish backwards, giving a nearly straight outline to-tne upper edge of the fin. The caudal 

is forked ; its length enters about six times in the total length; its rays show traces of a. 

bifurcation of the fifth degree. The anal is · nearly straight upon its external margin ; its 
anterior spines are slender, followed by ten undivided and twenty bifurcated rays, their bifur
cation being altogether similar to the rays of the dorsal fin. The an_terior articulated rays are 
likewise twice as high as the posterior, which approximale nearer to the base of the caudal than 
those of the opposite fin . The origin of the ventrals is situated opposite the third dorsal spine. 
Their exterior and spiny ray is half the length of the next articulated one, which is the longest 
of all ; their posterior extremity reaches a vertical line drawn from the third articulated ray of 
the dorsal. A bifurcation of the third degree may be observed ·upon the extremity of the rays. 
The pectoral :fins, the central rays of which also sub-divide three times, are of medium develop

ment ; their posterior extremity corresponds to the vertical of the last dorsal spine. 

The formula of the fins is as follows : 

Br. V: V; D XI, 24 + 1; A III, ·10 + 20 = 30; C 2, 1, 6, 6, 1, 1; VI, 5; P 22. . . 
The scales are of medium size ; the lateral line contains sixty-two of them ; eight rows may 

be counted above the lateral line, and eighteen rows beneath it. The largest scales occupy the 
middle of the flanks ; they diminish gradually in size towards the dorsal, as well as towards 
the abdominal and thoracic regions. The dorsal groove extends anteriorly to the tenth dorsal 

spine, disappearing towards the twentieth articulated ray. The sheath above the groove is 
composed anteriorly of two, and posteriorly of one row of scaleS". The scales on the dorsal 
region are a little higher than long, whilst in the lateral line and on the abdomen they are a 
little longer th~n high; their posterior edge is regularly convex, the sides slightly rounded, 

and the anterior margin nearly straight. · 
The ground color along the d orsal region is dark olive, with longitudinal stripes of purplish 

brown ru~ning through the middle of the scales. On the flanks below the · lateral line the 

ground color has become purplish, the longitudinal stripes having widened, leaving but a narrow 
streak of a light olivaceous h1-1e running parallel to one another, intersecting the point of union 
between the rows of scales ; they become less and less distinct as they approach the abdominal 
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region, which is yellowish. The dorsal, caudal, ventrals, a.nd anal are purplish red, the latter 
exhibiting a yellowish streak or. vitta along its base. The pectorals are more of a yellowish hue. 

This species inhabits the bay of San Francisco, California. 

The specimen figured, on being opened, was found to contain twenty young ones, of an 
average length of eight-tenths of an inch (Plate XXVI, figs . 5 and 6). The body is sub-fusiform, 
scaleless, deepest anteriorly, and terminated by a rounded head, with the cleft of the mouth 
but slightly apparent. The remnant of the yolk forms a yet prominent abdominal hernia-like 
bag. The eye consists of a mere layer of black pimentum. The pectorals and ventr~ls have 
not made their appearance yet . There are but seven very short spines visible in the dorsal fin. 
The articulated rays of the dorsal and anal are proportionally very long, but the posterior ones 
do not yet extend beyond the base of the caudal, being, therefore, more similar to the adult. 
The anal spines are not yet to be seen. The caudal is lanceolated, its central rays being 
much longer than the lateral ones, in which respect this fin differs widely from the shape it 
assumes in the adult fish. 

P late XXXI, fig. 1, represents Embiotoca lineata, from the bay of San Francisco, somewhat 
reduced in size. 

Fig. 2 is a t ransverse section across the line of greatest depth of the body. 
Fig. 3, a scale from the dorsal region . 
Fig. 4, a scale from the lateral line. 
F ig. 5, a scale from the abdominal region. 

P late XXVI, fig. 5, represents the young, size of life, taken in the ovaries of the specimen 
above figured. 

Fig. 6, same as fig. 5, enlarged three times. 

Locality. 
I 

Catal. No. of Sex ami 
No. specs. ! age. 

List of specimens. 

When 
collected. 

Whence obtained. Nature of 
specimens. 

Collected by-

I - -------·-- --- :------1----------
~ --2-~ Adult .. San Francisco, Cal. ..... .. 1853 Lt. R. S. W illiamson .... 1· Alcoholic . • Dr. H~ermann .... • 

534 1 ! , • , • •• , . .• •• •• do. • • • • .. • • • • .. • • • • • 1853 , •••• • do ... . ..... .... ... .... do .•• • • • . •• • • .do. • • • • .. • • • • • 
Tomales Bay, Cal.. ... .. . 1855 Mr. E. Samuels .... . . .. .l .... do ..... . Mr . Samuels .... .. . 535 

1853 Lt. R. S. Williamson •• .1 •• .. do .• • • •• Dr. Newberry •••• • 

1853 Lt. A. W. W hipple, ••• J .... do •• • • • • Dr. Kennerly •• • •• 

1853 Lt. W. P. Trowbridge .. .l .. .. do . ... .. Lt. Trowbridge .... 
I 

1 ! •• •• ••• . 
536 1 ... .. ... 
537 1 1 .. .... .. 

538 1 .. .... .. 
' I 

~~~. ~;:~.c:~c.o.'. ~~~: :: .'::: :

1

. 

Presidio, Cal. , .......... . 

5. EMBIOTOCA ORNATA, G rd . 

PLATE XXVI, FIG. 11. 

· SPEC. CHAR.-General form sub-elliptical. Posterior extremity of maxilla.ry extending to a vertical line which would pass 
behind the posterior nostrils . Eyes of medium size. External margin of anal nearly straight ; i ts origin being opposite the 
fifth articulated ray of dorsal. T ips of pectorals falling under the vertical of the tenth dorsal spine. Insertion of ventrals 
situated under the fifth dors\l spine. Bro.nchiostegal~ five in numbel' . . About sixty-four scales in the lateral line. Color dark 
brown above, flanks and abdomen yellowish golden with purple stripes along the line of union between the rows of scales . 
Scales on thoracic region provided with a central purple spot. 

SYN.- Embiotoca lineata, Gao. in Proc. Acad. Nat. Sc. Philad. Vli, 1854, 151. 
Embiotoca ornata, GRD. in Proc. Acad. Nat. Sc. Philad. VII , 1855, 321. 
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This species is so closely allied to E. lineata, that on a former occasion it was identified with 
it. The general form is most alike that of the latter species, being sub-elliptical. The head 
seems to preserve the same general proportions in regard to the entire length, but the snout iS 
much more truncated in E. ornata. The· frontal outline is also more declivous. The posterior 
extremity of the maxillary extends to a vertical line drawn behind the posterior nostril, 
thus not reaching the· anterior rim of the orbit. The anterior nostril is the smallest of the two. 
The eye is sub-circular; the. diameter of the orbit enters four times and a half in the length of 
the tj,de of the head, its anteri·or rim being nearer the extremity of the snout than in E. lineata. 
The branchios~egals are five en either side. 

The ot;igin o( the dorsal fin is situated opposite the anterior extremity ot the base of the 
pectorals ; its eleven spinous rays extend over a base not quite as long as the articulated rays. 
The latter are but -twice bifurcated. The origin of the anal is situated more posteriorly than in 
E. lineata, as compared to the dorsal. Its structure presents likewise some differences worth 
noticing: there are, as usual, three .short spines; then eleven undivided articulated rays, followed 
by three with signs of division without separation of the branches; next to these twenty well 
divided ones, with. bifurcations of the second degree only. The caudal fin is missing in the 
specimen before us. .The articulated rays of the ventral fins subdivide·'ihree times, with traces 
of a fourth division in a few; the insertion of these fins corresponding to a verticalline drawn 
from the fifth dorsal spine. · The pectorals, the rays of which subdivide twice with traces of a 
third division, extend posteriorly to ·the vertical of the tenth dorsal spine. 

The formula of the rays is : 

Br. V: V; D XI, 24; Alii, 11+.3+ 20=34; C? 1, 6, 6, 1, ?; VI, 5; P 23. 
The ground color abuve is uniform dark brownJ almost biackish. T~e flanks and abdomen 

are yellowish golden with longitudinal .stripes of purple along the line of union of the rows of 
scales . . On the thoracic region each scale is provided with a purple spot upon its middle, whilst 

. . 

the outer portion has the golden hue of the ~bdominal scales. The head is dark purple or deep 
reddish brown with sinuating bluish lines on the cheeks and opercular apparatus. 

A specimen of this species, about twelve inches · in total length, caught in the bay of San 
Diego, was received in a rather mutilated state. On being opened we found five young ones 
still retained within the folds ·of the ovaries. Most of the brood, we suppose, had made their 
escape. Those left measure a little less than three inches in total length, their greatest depth 
.being equal to the third of the length, (Plate XXVI, fig. 'n). The scales are all perfectly 
developed. The spiny rays of the dorsal and anal fins have now the proportional height of 
those in the adult, but the posterior articulated rays of these same · fins are much larger and 
extend beyond the base of the caudal. The caudal is subtruncated, the central rays are 
begi~ning gradually to recede as well as the posterior rays of both dorsal and anal, which must 
have had a much greater length at a prcvi~us period, judging of this by the filaments that 
dropped from their extremity as we removed 'the y~ung from the ovaries. The body is light 

reddish orange, with the peculiar longitu~inal st~ipes v~ry conspicuous. The two anterior 
thirds ~f the dorsal the anterior third of the ·anal and the base of the ventrals, exhibit a reddish 

' orange deeper than on the body ; the posterior third of the dorsal and anal fins are rather 

yellowish. A~ elongated jet black spot exists near the base of the anterior portion of the soft 

23 a 
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dorsal. The tip of the ventrals is black. Th(l upper edge of the spinous dorsal fin is also 
black. 

Plate XXVI, fig. 11, represents the young of Embiotoca ornata, size of life, as taken within 
the body of it.s parent, from the bay of San Diego, California. 

List of specimens. 

' 
Catal. No. of Sex and Locality. When Whence obtained. Nature of Collected by-
No. spec. age . collected. specimens. 

---- . 
541 1 Adult ... San Diego, Cal ........ . .. 1853 Lt. W. P. Trowbridge •• Alcoholic •• A. Cassidy ••• • ••• •• 

542 1 .. do .... S. F.arallones1 CaL ••• •• •. 1854 . • • • •• do .• • •• ; .. .. ... . .. • : • . do •• • ••• Lt. Trowbridge •• • •• 

543 1 .. do .... .•• ••. do . • •• · . .... .. ....... 1854 . . •••. do ............... . • • . . do . ..... • • • • • • do • • ••••• • ; • • • 

6. EMBIOTOCA PERSPICABILIS, 'Grd. 

PLATE XXXII & PLATE XXVI, Fms. 1 & 2. 

SPEC. CHAR.-Body sub-elliptically elongated. Frontal region gently declivous. Eyes of medium size. Posterior extremity 

of maxillary not quite.reaching the anterior rim of the orbit. Anal fin long, its anterior undivided rays longer than the rest, 

and its origin situated opposite the twelfth articulated ray of dorsal. Tips of pectorals reaching vertical line intersecting. base 

of last dorsal spine. ·Five branchiostegal rays. Sixty-three scales in lateral line. Deep purplish brown abcrve,lighter beneath. 

Flanks with light narrow longitudinal stripes intersecting the point of union of rows of scales . Dorsal, caudal, anal , and 

ventral fins reddish purple; pectorals yellowish. 

SvN.-Embiotoca perspicabiiis, GRn. in Proc. Acad. Nat. Se. Philad. VII, 1855, 321. 

There is still another species most closely allied to E .. lineata, differing from it by a more 
elongated body, a. longer anal fin which is inserted more posteriorly in its relations to the 
dorsal. The shape of the anal fin, again, is likewise differ~nt, b~ing. concave upon its outer 
margin and much deeper anteriorly where ·only nine undivided rays are observed. The eyes 

are proportionally larger and the ventral fins situated more backwards. The same _general 
features will distinguish this species from E . ornata. 

The frontal region forms a continuous cy.rve with the dorsal outline, being, consequently, 
much less prominent than in both E. lineata and E. ornata. The head constitutes a little less 

than the fourth ofthe entire length. The eye, which is large and circular, enters four times 
and a half in the length of the side of the head. The posterior extremity of the maxillary 
almost reaches a vertical line dra~n in advance of the orbit . . There are five branchiostegal 
rays on either side. 

The greatest depth of the body is rather more than one third of the entire length. The 
peduncle of the tail is of medium development. A line drawn vertically downwards from the 

origin of the dorsal fi n would intersect the middle of the bal:!e of the pectorals. The spinous 
portion of that firi (dorsal) is gradually rising from the first to the eighth spine, and occupying 

three sevenths of the base of the whole fin. The articulated portion is anterior iy twice · the ... 
height of the last spine; it gradually diminishes posteriorly. The rays composing it bifurcate. 

twice. The caudal is broadly developed, forked, and its rays highly subdivided, since divisions 
of the sixth degree may readily be observed. The origin of the anal is situated opposite the 
twelfth articulated ray of the dorsal; its anterior undivided rays being longer than the rest and 
gradually diminishing from forwards backwards ; the external margin of that fin assumes a 
concave outline. Its base is comprised a iittle over six times in the entire length, instead of 
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less than five times, as is the case in E. lineata and E. ornata. The undivided rays are ~ine in 
number, followed by twenty-one divided up to the,third division. The insertion of the ventral 
fins is opposite the fifth · dorsal spine. -Their external spine is slender and acute, and the 
articulated rays bifurcate three times, but the third bifurcation does not affect all the sub
divisions. The pectorals are broadly developed and their posterior extremities reach a ~ertical 
line whic~ would intersect the last dorsal spine. ·. Their rays subditide four times. Thus, in 
the fins, we find : 

· Br. V.: V; D X, 24 ·; A-III, 9 + 21.:.._ 30; C 3, 1, 6, 6, 1, 2, VI, 5; P 22. 
The lateral line forms a curve parallel to that of the back. It contains sixty-two scales. 

There are eight longitudinal rows of scales above it and eighteen beneath, largest on the middle 
of the flanks. The scales themselves are g,enerally longer than d'eep, provided with but few 
radiating furrows, and oftentimes not even fully developed, as represented in fig. 3. Scales are 
well developed on the opercle and -cheeks;-but rather small in the·supratympanic group. 

The ground color is dark reddish brown above _ and on the sides, with light longitudinal 
stripes between the rows of scales on-the latter region. On the abdomen and thoracic region 
the hue is of a soiled yellow, with partial metallic reflections. The dorsal, caudal, and anal 
fins have the same general tint-a:s the upper region of the qody, with, perhaps, a redder hue . 
The ventrals and pectorals are reddish inwardly and olivaceous outwardly. 

The specimen figured being a female, on beiflg opened was found to ·con~ain about eighty 
young of an average size of half an inch. The whole embryo consisting of cells, with no signs 
yet of the cleft of the mouth: A layer of "black pimentum constituted the eye. Membranous 

· 1·idges above and below showed the first steps in the formation of the fins. The caudal itself 
was a mere membranous expansion of the cellular substance of the· body. As such, the embryos 
had made their escape from . the . eggs. They could . be seen lying between the ovarian mem
hranes in the manner described on p. 165 . . 

This species inhabits Puget's· Sound ; the specimen· figured and described was procured at 
Fort Steilacoom, on the 1st of February, 18_55~ by ·Dr. _Geo. Suckley, who made the following 
observation: "This fish was spe_ared in sha~low salt water . . It is said to be excellent for the 
table, and is found in tolerable numbers. ·Below the lateral line are eighteen mazarine blue 
streaks, running nearly parallel from: gills tO tail, and both above and below the .lateral line a 
series. of blue spots, disposed crescentically beneath the · eye and on the opercles~ The spaces 
between these spots ~re ~f an olivaceous color, cha~ging, according to light, to resplendent 
golden and purplish green reflections. The mazarine blue of· the back is darker than it is on 
the sides below the lateral line. · When fresh caught the general color of the fish, as it first 
stri:I;es the eye, is rather more of an indigo blue than a mazarine. Anterior part of the belly 

golden." . • 
Plate XXXII, fig . 1, represents Embiotoca.perspicabilis, somewhat reduced in size. 

Fig. 2 i~ a section across the line of greatest depth. 

Fig. 3, a scale from the dorsal region. · 

Fig. 4, a scale from the lateral line. 
Fig. 5, a -scale from the abdominal ' region. . . · · . · · 
Plate XXVI, fig. 1, exhibits the embryo, size of life, as removed from the ovarian sheath. 

Fig. 2, the. same ·embryo; :double its natural size. 



180 U. S. p, R. R. EXP. AND SURVEYS-ZOOLOGY- GENERAL REPORT. 

List of specimens. 

Catal. No. of Sex and Locality. When col- Whence obtained. Nature of Collected by-

No. specs. age. lected. specimens. 

540 1 Adult. -I Ft. Steilacoom,Puget' s Sound,Or' n 1853 . Gov. I. I . Stevens. _ Alcoholic •• _ Dr. Buckley • •• 

'1. EMBIOTOCA ARGYROSOMA, Grd. 

SPEc. CHAR -General form elonga~d ; head rather sma!l, sub-conical, anteriorly rounded. Eyes circular and \veil developed . 

Posterior extremity of the maxillary reaching a vertical line· drawn in advance of the anterior rim of the orbit. T ip of pectoral 

fins not extending as far as the anterior articulated ray of the dorsal. About sixty scales in the lateral line. Six branchiostegals . 

A brilliant argentine tint over the entire body, though made a little darker along the dorsal region by a greyish or purplish hue . 

Fins olivaceous, unicolor. 

SYN.- Embiotoca srgyrosoma, Gan. in Proc. A cad. Nat. Sc. Philad. VIII, 1855, 136. 

The general form of this species has a more elongated appearance, mayhap, than any of its 
congeners. It is sub-elliptical in profile, the superior and inferior outlines being regularly 

convex, slighly depressed upon the head, obliquely ascending along the insertion of the anal 
towards a rather slender caudal peduncle. · 

The head is rather small, sub -conical, rounded anteriorly, and contained four times and a. 

half in the total length. The mouth is of but moderate size, its cleft directed slightly upwards; 
the posterior extremity of the maxillar bone not extending as far as· a :vertical line drawn in 
advance of the orbit. 'fhe lips are of moderate development. .The nostrils are conspicuous, 
situated towards the upper surface of the head, and nearer to the anterior rim of the orbit than 

the t.ip of the snout. The eye is circular and well developed ; its horizontal diameter 
constituting the fifth of the distance between the tip of the snout and the upper edge of the 
insertion of the peck,rals. The opercle is quite large, and much deeper than broad. The sub
opercle is narrow and thin, tapering outwardly and decidedly less conspicuous than the 
interopercle. The branchiostegals, six on either side, are small and slender. 

A vertical line drawn from the origin of the dorsal fin would pass behind the insertion of the 
pectorals. The base of the spinous portion is less than the two-fifths of' the soft portion. The 
articulated rays being broken off, the precise shape of the fin could not be ascertained. The 
same is the case with those of the anal; the entire base of the latter is nearly equal to the soft 
portion of the dorsal, and equal to the length of the head. Its anterior spinous r ays are acute 
and slender. The caudal is deeply furcated, and constitutes about the fifth of the total length. 
The origin of the ventrals is situ!!oted opposite the space between the third and fourth spines of 
the dorsal ; their tips extend nearly as far as the anterior margin of the anal. The pectorals 
are broad and well developed ; their tips extending neady as far as that of the ventral s. 

Br. VI : VI; D IX; A III, 24; C 5, 1, 6, 6, 1, 4; VI, 5; P 18. 
The scales are well developed ; they_ are much larger along the middle of the flanks than on 

the dorsal , caudal, and abdominal regions. In the lateral line they are smaller than in the 
adjoining series. Six longitudinal rows may be observed between the anterior margin of the 
dorsal fin and the lateral line, and fifteen rows between the lateral line and the ins.ertion of 
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the ventrals. The lateral line itself is composed of about sixty scales. The dorsal furrow 
originates under the ninth spinous ray, extending as far as the middle of the length of the soft 
portion of that fin. The sheath being composed of but one row of scales. As regards the 
shape of the scales themselves, those of the lateral line are nearly as long as deep, whilst those 
on the rest of the body are ' much deeper than long. Their upper, posterior, and inferior 
margins are rounded, whilst the anterior margin is obtusely angular. Smaller and irregular 
scales . may, as usual, be observed upon the base of the caudal. On the opercular apparatus 
and cheeks they are large also, there being thre.e rows of them beneath the orbit. As many as 
eight scales may be count.ed in the supratympanic patch, the posterior being the largest. 

As to colors, an argentine tint extends over the entire body and sides of the head. The 
upper ~urface of the head is brownish purple, which hue may be observed, though much less 
apparent, along the dorsal region. WP.en·· ecimens are taken out of the alcohol and exposed 
for some time to the light, obsolete longi . al darkish streaks make their appearance on the 
middle of each row or se~ies of scales. The abdomen is yellowish and the fins yellowish grey 
or olivaceous. 

Specimens about twelve inches in total length were collected a~ San Francisco, California, by 
Lieutenant W. P. Trowbridge, United States army . . We regret that their state of preservation 
did not allow making an accurate figure of this species. 

The male. and female sex~s are perfectly alike in every respect, except in the structure of the 
anterior third of the anal, as alluded to .in the other species. 

The ovaries of !1. female, which we have examined, about the size of a large quill, on being 
opened, the ovarian membranes could. be seen containing within their walls an innumerable 
quantity of immature eggs, very similar to those of Ennichthys heermanni, figured on Plate 
XXVI, fig. 9. 

LisJ ef specimens. 

Catal. No. of Sex and Locality. When col- Whence obtained. Nature of Collected by-: 
No. specs. age. lected. . . specim:ns. 

-- ' 

547 2 Adult __ San Francisco, Ca.L- ~ ••• • 1853 Lt. Wm.P. Trowbridge Alcoholic-. - Lt.Trowbridge, U.S.A. 

DAMALICHTHYS, Girar d . 

GEN. CHAR.-Head well developed. Eyes large. Mouth of medium size; upper jaw protruding considerably beyond the 

lower. T~eth few in number, short, and sub-conic"al, disposed upon one sin~rle row. Lips of moderate thickness; lower one 

firmly attached to the symphysis of the jaw. Opercular apparatus very much developed and covered with large scales. 

Anterior portion of soft dorsal very.high. Peduncle of tai.l slender ; caudal fin deeply forked. Anal elongated, its anterior 

portion the deepest. Ventrals and pectorals proportionally large. 

SrN.- Damalichthys, Gnn. in Proc. Acad. Nat. Sc. Philad. VII, 1855,321. 

This genus, by its natural ·~ffinities, is· more closely allied to Embiotoca than to any other of 
the same family. The most striking difference will be found in a much larger head compared 
to the body. The upper jaw is likewise considerably longer. The anterior portion of the soft 
dorsal fin is considerably higher, and the peduncle of the tail longer and slenderer . In regard 
to the scales, it will .be found that their. vertical· diameter is considerably greater than the 
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horizontal one, particularly on the flanks. The dorsal groove, as in ErnlJiotoca, extends to the 
anterior articulated ray of the dorsal fin, but th·e sheath above it is much smaller, and formed 

by one single row of rather small scales. There are no scales on the fins. 

DAMALICHTHYS VACCA, Grd. 

PLATE XXXIII. 

SPEc. CHAR.-Male provided with a sub-pyriform sac upon the anterior third of anal. Branchiostegals five on either side. 

Ground color greyish olive. Scales with a golden and silvery metallic reflect. Fins unicolor. 

SYN.-Dmnalichthys vaca, Gao. in Proc. Acad. Nat. Sc. Philad. VII, 1855, 321. 

The head constitutes a little more than the fourth of the entire leJ?.gth. The snout is pro
truding and sub-conical; the upper surface of the head is. gently declivous, with a slight depression 
above the orbital region. The eyes are sub-circu*n ·sh~pe, arid their hOrizontal diameter is 
comprised four times and a half in. the length of tPside of the head. · The posterior extremity 
of the maxillary does not reach the vertical of the anterior rim of the orbit. The teeth are 
short and conical on the upper and lower jaw. The opercular apparatus is posteriorly rounded 
and covered with rather large scales, disposed upon six obliquely vertical . rows. The scales on 
the sub-opercle are smaller, and disposed upon two longitudinal series. :There are four sub-con
centrical rows of scales upon the cheeks, and somewhat smaller than on the opercle. TD.e 
supratympanic group is composed of about nine scales of the size of those occupying the ventral 
region. The posterior limb of the pre-opercle is conspicuously ·developed. The branchiostegals 
are five in number on either side,, 

The upper outline of the body is gradually arched from the peduncle of the tail to the 
occiput. The lower outline is less regular : from the chin to the origin of the anal the curve 
is considerably depressed, raising rapidly along the base of the same fin . The peduncle of the 
tail is elongated; its depthequals the two sevenths of the greatest depth of the body, which is 
the third of the total length. 

The origin of the dorsal fin is nearly opposite the anterior extremity of the base of the pec
torals. It is gr_adually rising from the first to the l ast spine al;>ove which-. the anterior articu
lated ray rises to twice again the height of that ·spine. .The posterior articulated rays are about 
the height of the third and fourth spines, that is, the · fourth of the anterior ones. The upper 

margin of that fin forms an open cregcent. The rays themselves bifurcate but twice. The caudal 
is deeply forked, and forming more ~han the: sixth of t he entire length. Its rays subdivide five 
times. The anal has the same general shape as the soft portion of the do.rsal; its external 
margin forming an open crescent, but not so deep anteriorly, for its posterior rays have more 
than the third of the depth of the anterior ones. Three small spines occupy its anterior margin, 

which is situated under a vertical line drawn from the seventh articulated ray of the dorsal. 
Next to the spines we meet with seven undivided rays, followed by twenty-six, which subdivide 
three times. The base of that fin enters about five times in the whole length,. and, though 
shorter than the soft portion of the dorsal, it extends a little more backwards. ·. A pyriform 
membranous sack exists upon the base of the undivided rays of the anal ; it is anteriorly perfo

r ated. The origin of the ventrals corresponds to a vertical line drawn from the fourth dorsal 
spine. Their extremity, when brought b~ckwar!ls, reaches the anterior articulated rf!,y of the 
anal. The rays exhibit traces of a division of the third degree. The pectorals are well devel-
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Jped, and their extremity extends almost ~s far back as that of the ventrals. Divisions of the 
fourth degree may be observed towards the extremity of the rays. The formula of the fins we 
thus express: 

Br. v:: v ; D x·, 22; A III, 7 + 26 . 33; 0 4, 1, 6, 6, 1, 3; vI, 5; p 20. 
The lateral line, composed of sixty-one scales, forms an arch concurrent with the dorsal out

line. The scales are rather large, particularly on the flanks; deeper than long, and provided 
anteriorly with numerous radiating grooves. Their size is much reduced opposite the base of 
the anal fin. There are seven longitudinal rows of them above the lateral line, and about sixteen 
beneath it. The scaly blade between the ventral-fins is rather short, in the shape of an acute 
triangle. The naked area behind is rather well developed. 

The ground color is g:t:eyish olive, dark above·and lighter beneath. T-he scales exhibit a 
met_a.llic reflect of gold and silv:er. ,The fins are unicolor, of the general tint of the region of 
the body to which they belong, and to which is superadded a purplish red hue. 

The species inhabits Pug~t's Sound, W. T., where the specimen :figured was obtained by Dr. 
George Suckley, U.S. A., who i'emar,ks: "Color while fresh-back, silvery blue; belly, same, 
but lighter; iris, bright copper color. Ca.ught with a spear at the. month of Steilacoom creek, 
at its entrance into Puget'& Sound. They are good table fish, and are either speared or taken 
by the hook.'' 

Plate.XXXIII, fig . 1, represents the male sex _of Damalichthys vacca, somewhat reduced in 
size. 

Fig. 2 is .a section across the line of greatest depth of the bpdy. 
Fig. 3, a scale from th~ dorsal region. 
Fig. 4; a scale from the lateral line. 
Fig. 5, a· scale from the abdominal region .. 

List of specimens. 

Catal. No .. of Sex and· • Loe~~lity. When Whenqe.obtained. 
No. specs. age • . - collected. 

--- . . 
. ~., 

548 1 Adult •. Ft. Steilacoom, Puget 's Sound, Oregon 1853 . Gov. I. I. Stevens 

PHANERODON, G i r ·a rd . 

Nature of Collected by-
specimens. 

Alcoholic .... Dr. Geo. Suckley. 

GEN. Cu.&.R.-Head rather small; ~outh s~all; ja~s equal. Lips thin, lower one attached by ~~ry narrow frenum to the 
symphysis of i~s jaw. Pre-max.illaries. very _protractile. Teeth large and sub-conical, d~sposed upon a sinile row on both 

jaws. Spinous porti~n of dorsal fin as higlr as the soft. ·Anterior articulated rays of anal undivided and preceded by three 

spinous rays, shorter than ·the-.articulated ones. Scales wei~ developed. Lateral line concurrent with the dor~al outline. S~a.Jes 

on the base of caudal rays. Dorsal groove .extendi~g from. middle of spinous portion of dorsal fin to la~t thud of soft portwn • 

Sheath formed by two rows ofscales anteriorly, an.d one only posteriorly. 

SrN.-Phanerodon, GRD. in Proc. Acad. Nat. Sc. Philad. VII, 1854, 153; and, VII, 1855, 321,. 

A more elongated body, a more slender tail and caudal fin, higher spinous dorsal rays, a 
lower and longer anal :fin a smaller mouth, even jawa, larger teeth, thinner lips, and a narrower 

' . - · th · t' f th' genus by which it may frenum upon the lower lip are'SS many traitS lU e orgamza. lOll 0 18 

be distinguished from Erribiotoca. 
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PHANERODON FURCATUS, Grd. 

PLATE XXXIV, Figs. 1-5. 

SPEc. CHAR.-General form elongated, rather tapering posteriorly, and very much compressed. Cleft of mouth not extending 

to the anterior rim ~f the orbit. Eyes large and circular. BranchfOstegals five in number. Caudal slender and deeply forked . 

About sixty-three scales in lateral line. Yellowish brown above ; lighter on the sides ; whitish under the throat. Fins yellowish . 

Margin of dorsal and caudal greyish. A diffused marginal spot upon the anterior portion of anal. 

SYN.-Phan~rodon furcalus, GRD. in Proc. Acad. Nat. Sc. Philad. VII, 1854, )53 ; nnd, VII, 1855, 322. 

The general form of the body has a rather elongated appearance, posteriorly tapering towards 
a slender caudal peduncle, which terminates into a slender and deeply forked :fin, It is very 
much compressed. The head, which constitutes about the :fifth of the length, is rather small, 
slightly depressed above the eyes. The snout is abbreviated and rounded; the mouth small, 
and the tee~h, proportionally large, are disposed upon one single row on either jaw·; about 
twelve on the upper and fourteen on the lower, occupying most of the circumference of the 
mouth. The lips are well developed, but quite thin, and the frenum which unites the lower 
one to tee symphysis of the jaw is exceedingly narrow, and might easily be o·verlooked. The 
premaxillaries are very protractile ; the jaws are perfectly even when the mouth is closed. 
The posterior extremity of the maxillaries do not quite reach a vertical line passing immediately 
in advance of the anterior rim of the orbit. The eye is large, circular, and its diameter com
prised about three times and a half in the length of the side of the head, exactly once in 
advance of its anterior edge: The anterior nostril is placed about midway between the orbit 
and the extremity of the snout. The branchiostegal rays are :five on either side, the inferior one 
being exceedingly slender. A vertical line drawn from the origin of the dorsal :fin intersects 
the middle of the base of the pectorals. The spinous portion of that :fin is gradually rising 
from the :first to the last spine, which is a little shorter than the :first articulated ray, whence 
the :fin again diminishes in height towards the last articulated ray. The soft portion is one

third longer on its base than the spinous ; the articulated rays are slen?.er., and bifurcate but 
once beyond the middle of their length. The caudal :fin, which is cont .. d about four times 

and a half in the total length, is deeply forked, and provided upon the base of its rays with 
small and irregularly arranged scales. The rays divide three times, the central ones only 
twice. The anal :fin is long and low; its base is contained four times in the total length, and, 
consequently, longer than the base of the .soft portion of the dorsal, which enters in the total 
length about four times and a half. Its external margin is slightly concave upon its middle. 
The anterior spines are slender and well developed, the third being nearly as long as the ·last 
articulated ray. About nine of the anterior articulated rays are undivided; the others bifurcate 

once like those in the dorsal :fin . The tips of the ventrals extend as far as the :first anal spine ; 

their insertion is under the vertical line of the third dorsal spine. The articulated rays of these 
:fins bifurcate twice. The pectorals are long and slender, extending backwards to a vertical 

line which would intersect the fourth articulated ray of the dorsal and the second anal spine. 
Their rays bifurcate twice. 

The formula of the :fins is as follows : 

Br. V: V; D XI, 24; A III} 9 + 23 = 32; C 3, 1, 6,--s, 1, 2; V I, 5 ; P 18. 
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The scales are well d~veloped; the lateral line, concurrent ~ith the dorsal outline, contains 
about sixty-three .of them. Five longitudi~al rows may be counted between the dorsal groove 
and the lateral line, whilst beneath the latter they number from twelve to fourteen the 

' uncertainty arising from a sort of irregularity in the longitudinal direction of each row. The 
largest scales occupy t.he middle of the fi;anks ; they are the smallest upon an area opposite the 
base of the anal fin. The dorsal groove ·extends ·from the last 'dorsal spine to the last fourth of 
the soft dorsal fin; The sheath abo~e it is formed by one row of sc~les only. The scales 
themselves (figs. 3- &) are somewhat longer than deep, convex posteriorly, rounded superiorly and 
inferiorly, whilst their anterior margin is straight. The radiating furrows are not very 
numerous. 

The ground color is either yellowish brown or olivaceous above, silvery white or light yellow 

on the sides and under the head. The fins are uniform olivaceous or yellowish, with a darker 
margin to the d.orsal and the caudal. A diffused marginal spot may likewise be observed upon 
the anterior portion of the anal. 

The specimen figured and described was caught in the Bay of' San Francisco, California, by 
Lieutenant Trowbridge. · 

Two other specimens, a male and a female, about ten inches in total length, were collected by 
Mr. E. Samuels, who caught them in Tomales Bay, California. There is no differences between 
the sexes except in the str.uctnre of the anterior articula.ted rays of the anal, as alluded to in 
Embiotoca and others. 

The female, on being opened, exhibited an ovarian sheath of the size of a large quill, in 
which twenty-three young ones were· found. lying loosely between the ovarian ~embranes, some 
with the head towards that of the mother, others in a rev~rse situation. Their average length 
is between half an· inch and six tenths of an inch. Their general form is compressed, elongated, 
very slender, tapering very regularly backwards · from the head, which is the bulkiest region. 
The latter is roundad anteriorly, with a large black eye speck. A conspicuous yolk bag is.seen 
at the abdominal regio~. The ventral fins are just maki~g their appearance under the shape of 
a ~apering hernia. , Of the pectorals we could detect ~o traces, which may have escaped our 
investigations. The dorsal fin has the same general shape as in the adult ; it raises gradually 
froZ:U a cutaneous ridge to the spinous rays, which increase degree by degree from the anterior 
one to the posteri~r, which is as high as the first articulated ones. The anal a~so resembles 
that of the adult fi~h and· loses itself, like the dorsal, in a cutaneous ridge along the .peduncle 
of the tail, which is proportionally the same as in the adult. But the caudal, instead of being 
deeply furcated, is spear-shaped. . The rays as well as th.e vertebrae, apophysis, the bones of 
the head all is in a cellular state, not far from homogeneous. 

' ' Plate XXXIV, fig. 1, Tepresents the female sex of Pfi,anerodonfurcatus, size of life, from the 

Bay of San Francisco. 
Fig. 2 is a 'section· of the b'ody across the lintl of gre11.test depth. 

Fig 3, a scale from the dorsal region. · 

Fig. 4, a scale from the lateralline. · 
Fig. 5, a scale from the abdominal region. 

Figs. 3- 5 are somewhat. magnified .. 

24 ·a 
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List of specimens. 

Catal. No. of Sex and Locality. When col- Whence obtained. Nature of Collected by-
No. spec. age. lected. specimens. 

--- --
655 1 Adult •• Presidio, CaL ••• -- ••• -. - 1853 Lt. W. P. TJ:I)wbridge __ Alcoholic. Lt. Trowbridge ••••• 

556 2 ••• do ••• Tomales Bay, CaL ____ ___ 1855 Mr. E. Samuels ------ - • ••• do •••• :Mr. Samuels _ •••• _. 

ABEONA, Girard. 

GEN. Cn.\n.-Head of medium size; mouth very sm:Lil ; jaws equal. Lips rather thin; lower one attached by a frenum to 
the symphysis of the jaw. Prom axillaries protrac1ile. Teeth stoutish, conical, disposed upon one sing le row on both jaws . 

Branchiostegals five in number . Spinous portion of dor sal fin higher than the soft; hoe of separation between both of these 

slightly depressed . Articulated rays of anal a ll dichotomised ; spiny rays, three in number, well developed ; base of that fin rather 

~horl . Scales of moderate size . Lateral line concurrent with the dorsal outline. No scales upon the fins. Dor~al groove 
extending nearly to the whole base of the fin. Sheath formed by two rows of scales . 

SYN.-Jlbeona, Gnn. in Proc. Acad. Nat. Sc. Philad. VII, 1855, 322. 

With the general facies of .Amphisticlws, this genu~! differs from the latter by a much smaller 
mouth and one row of teeth on the jaws instead of two. Also, by the spinous·portion of the dorsal 
:fin, which is higher than the soft portion instead of being lower. The anal, likewise, is much 

shorter and proportionally deeper. From Holconotus it differs by the lower lip, which is 
attached to the chin instead of being free all round, by the presence of a single row of teeth on 
the jaws, by a smaller mouth, by a shorter and deeper anal fin provided with more developed 
spiny rays. Fro~ EmlJiotoca, which it most resembles, it is to be distinguished by the spinous 
portion of the dorsal which is higher than the soft, more developed anal spines, and by the 
uniformity of all the articulated rays of the latter fin. The teeth are proportionally larger, as 
are likewise the scales. 

ABEONA TROWBRIDGII, G rd. 

PLATE XXXIV, FIGs. 6-10. 

SPEC . CHAR.-General form sub-elliptical. Head sub-conical; snout abbreviated ; mouth small ; posterior extremity of 

maxillary not reaching the vertica l of anterior rim of orbit. Eyes large , circular. B~anchiostegals five on either side. Forty-one 
scales in lateral line. Olive or reddish brown above; silvery on the sices and abdomen. Flanks blotched. Fins yellowish, . 

except anal, whrch is purplish, with its anterior portion spotted. 

SYN .-llolconotm trow~ridgii, Gnn. in Proc. Acad . Nat. Sc. Phi led. VII, 1854 , 152. 
Jlbeona t?·owb!·idgii , Gnn. in Proc. Acad. Na t. Sc. Philad. VII, 1855, 322 . 

. The body has a rather short appearance, being sub-.elliptical in shape and riot unlike a small 
Pomotis. Its greatest depth is greater than the third of the entire length, in which the head 

enters a little over four times. The snout is rather obtuse, terminated by a small mouth, the 
angles of which not extending to the vertical line intersecting the anterior rim·of the orbit. 

The lips are thin, the lower one being attached by a frenum to the symphysis of the jaw. The 
teeth are proportionally large, stoutish, and sub-acute. The nostrils are situated towards the 
upper surface of the snout, nearer to the orbit than the extremity of the latter. The eye is 
very large, circular in shape, and its diameter contained a little over three times only in the 
length of the side of the head, and less than once in advance of the orbit. The scales upon the 
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cheeks and opercle are comparatively large, constituting two · sub-concentrical rows on the 
cheeks, and three oblique ones on the opercle. The opercle itself is rather narrow. There are 
five branchiostegal rays on either side, the lowest of which being exceedingly slender and almost 
filiform, whilst the others are well developed, flattened, and curved. · 

The spinous portion of the dorsal is higher than the soft, composed of nine rays, the sixth of 
which being the highest, w~ilst the others go diminishing gradually anteriorly and posteriorly, 
giving to its outline an arched appearance. The soft portion of that same fin, the anterior ray 
of which is a little highe-r: than the last spine, gradually diminishes in height backwards and 
extending over a base but a fraction longer than .the spinous portion. The rays bifurcate only 
once. The caudal fin constitutes about the fifth of the entire length ; its posterior margin is 
sub-crescentic, like that of sev-eral species of Embiotoca. The rays bifurcate twice. The anal is 
short, but comparatively deep, sub-convex upon its external margin. The spines at the anterior 
margin are slender and well de_veloped, .the first is the shortest of all the rays, but the second is 
·equal to, if not longer than, the posterior articulated rays ; the third is still longer than the 

second. Its base enters about six times and a half in the total length, being less considerably 
than the base occupied by the articulated rays of the dorsal. The soft rays bifurcate once upon 
their ·length. The insertion of the ventrals is under the vertical line of the thi:d dorsal spine; 

their tips extend a little beyond the anterior ~argin of the vent. The articulated rays bifutcate 
twice; their externai spine is. slender ap.d ~ery acute. The entire base of the pectorals is placed 
in advance of the anterior dorsal spine, their posterior extremity is made to reach the vertical 
line of the first or second articulated dorsal ray, when bent backwards alongside of the body. 
';['he rays bl.furcate twice. The formula of the fins is : 

Br. V: V; D IX, 14; A III, 15; C 3, 1, 6, 6, 1, 2; VI, 5; P 16. 
The scales are prol?ortionally large, particularly on the flanks. The lateral line, which is 

concurrent with the-dorsai outline, contains about forty-one scales. Four longitudinal rows are 
found to exist between the latter and the dorsal groove, and twelve to fourteen between the 
lateral line and the abdominal outline. The scales ar_e usually ·smaller under the throat, on 
the abdomen, and opposite the base of the anal fin. No scales exist on either of the fins. The 
typical scales (figs . 8.-:...10) are deeper than long, almost rounded anteriorly as well as on the 

other sides; ·the posterior margin, however, is the most convex. 
'l'he ground color i~ reddisli. brown above with irregularly interspersed purplish spots of a 

cloudy aspect. The sides of th-e head, the lower portion of the flanks are silvery white, and 
the abdomen yellowish. The dorsal, caudal, pectoral, and anal, are uniform straw color or dull 
yellow, the latter being moreover provided, upon its anterior margin, with a diffused purplish 
spot, not :represented on the figure. The vEmtrals, yellowish upon their base, are deep purple 

on their remaining portion. 
The label accompanying this species having unfortunately been lost, the hab.itat of this species 

cannot be given more ·accurately than between San Diego and San Francisco, California. 
· P late XXXIV, fig. 6, represents thefemale sex of .Abeona trowbridgii, size of life. 

Fig. 7 is a section across the line of greatest depth. 

Fig. 8, a dorsal scale. ., 
Fig. 9, a scaie from the lateral line. 

Fig. 10, an abdominal scale. 
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List of specimens. 

Catal. !No. of
1 

Sex and I Locality. I When col- Whence obtained. Nature of Collected by-

No. • spec. , age. ' lected. specimens. 

----
554 1 I Adult.. j California •• • •• •••••••• __ 1853 Lt. W. P. Trowbridge. Alcoholic. Lt. T rowbrirlge _ ••••• 

RHACOCHILUS, Agass . 

GEN. CuAR.-Head of medium size. Mouth moderate , nearly horizontal, with both jaws equal. Lips very fleshy, lower one 

broad, lobed, and free ull around. P remaxillar ies very protractile. Teeth few, on the anterior portion of the jaws only, and 

disposed upon one single row. Spinous portion of dorsal fin loHver than the soft. Anterior articulated rays of anal fin simple 

and preceded by three small spines. Caudal deeply forkeN. Scales rather well developed; late ra l line concurrent with the 

dorsal outline. No scales upon the fins. Dorsa l groove occupying the middle of the fin; sheath formed by l~o rows of scales. 

SYN.-Rhacochilus, AaASs. in Amer. Journ. ofSc. 2d series, XVII, 1854,367. 

As the name implies, the lower lip, :which is free all around; is fringed or rather cut up upon 
its margin. The genus is allied to Embiotoca by its dentition and the outline of the dorsal fin, 
differing principally from it by the lower lip not b~ing attached to the symphysis of the jaw, 
and by the indentations of its margin. The protractility of the snout is much great~r ~lso than 

in Embiotoca, but not more so than in Holconotus. Like Embioto_ca, however, this genus exhibits 
a patch of large scales, isolated amongst the rest, towards the lower portion of the abdomen, 

though placed further back. 

R HACOCHILUS TOX OTES, A gass . 

PLATE XL. 

SPEC. CHAR.-General form of body sub-elliptical in profile ; nape prorninent, frontal l ine very declivous. Eye large and 

circular. Posterior extremity of maxillary extending to a vertica l line drawn inwardly of the anterior rim of the orbit. Base 

of anal fin (~pinous rays excepted) nearly equal to the base of soft portion of the dorsal. Color , uniform olive above; sides 

silvery with light longitudinal streaks. Pectorals, dorsal, and caudal dark greyish olive ; anal and ventrals dark purple. 

SYN .-Rhacochilus toxotes, AoAss . in Amer. J ourn. of Sc. 2d. ser. XVII, 1854, 367 .-GRD. in Proc. Acad. Nat. f3c . 

Philad. VIII, 1856, 136. 

The general form of the body is sub-elliptical in profile, the nape being prominent and the 
frontal line very declivous, with an occipital d epression. The outline of the back, as well as 

th3ot of the belly'· is regular and rather sub-depressed; along the insertion of the anal the outline 
is rather straight and ascending. The peduncle of the tail is thickish. 

The head is of but moderate development, it being contained four times . and a half in the 
total length ; it is a little deeper than long upon the line of its greatest depth, which is the 

occipita-hyoid. The eye is large and circular, its horizontal diameter b eing .contained about 
four times in the length of the side of the head, and more than once in ad vance of its anterior 
margin. The snout is very protractile downwards, and when retracted it is rounded or sub~ 

truncated, t erminated by very thick and fleshy lips ; the inferior one being free all around and 

presenting three indentations upon its margin: a median, opposite• the symphysis of the jaw, 
and two somewhat smaller, lateral, one on each side. The teeth are buried in the thickness of 
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the.fles.hy g~ms. The mouth is of ·moderate size, both jaws being even or else the lower lip 
proJectmg shghtly beyond the upper. The ·posterior extremity of the maxillary reaches to a 
vertical line drawn across the eye ball, .about midway between the rim of the orbit and the 
pupil. The opercle is well developed, irregularly rounded exteriorly ; ·the sub-opcrcle is small 
tapering outwardly and completing the sub-convex edge of the opercular apparatus: The sub~ 
opercle is quite large and stoutish, occupying a prominen~ place in the apparatus just referred 

- to. The tongue is smooth, s~b~pyriform, depressed, pointed anteriorly. The branchiostegals 
are six on either side,. very much flattened and hidden under the opercular apparatus. 

The origin .of the dorsal fin corresponds with the posterior margin of the insertion of the 
pectorals ; there are eleven spinous rays, increasing · gradually in height from the first to the 
eleventh , giving to that portion of the fin a sub-convex outline. The anterior part of the soft 
portion of that fin rises above all the spines, but diminishes gradually backwards so that its last 
rays are not higher than the second spinous one. The base over which the articulated rays 
extend is one-fifth longer than the base of ~he spinous portion. The articulat~d rays, twenty
three in number, the last one being double, subdivide but once upon their extend. The anal fin 
is preceded anteriorly by three spinous rays, the first one of .which is the smallest; the soft 
portion of the fin resembles, in its outline, the soft portion of the dorsal. . Its base, however, is 
shorter than that of the latter, and while the ·anterior spine is situated opposite the insertion of 
the third articulated ray of the dorsal; it yet extends a littlefurther posteriorly. The soft rays, 
numbering twenty-nine, the last being double and counting as one, are simple as far as the 
twelfl.h, the rest subdivide, at first once and ·posteriorly twice. The caudal is furcated and 
constitutes a little more than the .fifth of the total length ; its rays are highly subdivided. The 
extremity of the ventrals overlap the vent; the rays of which it is composed subdivide but 
twice. The pectorals, broad and elongated, extend a little further back than the ventrals when 
bent alongside the body; there is a rudimentary ray upon the upper or external margin of these 
fins ; the ray next to it is simple and much stouter than the rest, which subdivide three times. 

Br. VI: VI; ·D XI, 23; .A III, 29; C 5, 1, 6, 6, 1, 4; VI, 5; P 21. 
The scales being well developed, twelve longitudinal s~ries are to be observed upon the 

anterior portion of .the back, aoove the .lateral line, and twenty-one series between the lateral 
line and the' . i~sertion of, the ventrals. The lateral line itself is concurrent with the dorsal 

outline. :. T4\'l.-~cales . ate .a little longer than de~p, rounded upon their posterior, upper and lower 
margins, and t.runcated. anteriorly. · 'rhey are largest upon the middle of the flanks, very small 
along a narrow ·band . oppgsite. to .. the base of the .anal fin, with a patch of much larger ones, 
isolated .-from the rest and situated a little way _above the vent. The base of the caudal is 
covered with irregular scales which are n~t observed upon the base of the other fins. The cheeks 
and opercular apparatus are· scaly:; ~even rows of scales may be observed between the orbit and 
the concavity of the preopercle, the convex .limb of which is naked, whilst the opercle, sub
opercle, and interopercle .are densely in;ested with scales, ten or elev.en vertical series of which 
exist on the opercle . . A dozen of scales constitute the supra tympanic 'patch. The dorsal groove 
extends from the. seventh spinous ray to the thirteenth or fourteenth articulated ones; the sheath 

being composed of two rows of scales. 
The ground color is of a uniform olive above; the sides are silvery with light longitudinal 

streaks running along the.·middle of the scales. The upper surface of the head is of a deep 
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purple. The dorsal, caudal, and pectorals are dark greyish olive; the rays of the anal and 
ventrals are olive, whilst their interdigital membrane is purple. 

A specimen, fourteen inches in total length, was caught in Tomales Bay, Caltfornia, by E. 
Samuels. 

P late XL, fig. 1, represents Rhacochilus toxotes, somewhat reduced in size. 
Fig. 2 is a scale from the dorsal region. 
Fig. 3, a scale from the lateral line. 
F ig. 4, a scale from the abdominal region. 

List of specimens. 

Catal. No. of Sex and Locality. When col- Whence obtained. Nature of 
No. spec. age. lected. specimem:. 

--

539 1 Adult __ Tomales Bay, CaL-- - -~ 1855 llir. E. Sam nels . • __ •• - Alcoholic . 

HYSTEROCARPUS, Gibbons. 

Collected by-

Mr. Samuels .. _______ 

GEN. CHAR--Head is small or of medium size. Mouth small, gape slightly oblique; jaws sub-equal. Lips rather thin ; lower 

one free all round. Premaxilla ries quite protractile. Teeth sub-conical , occupying the fore part of the j aws only , and disposed 

upon one single row. Spinous portion of dorsal much longer and somewhat higher upon its middle than t he soft portion. 

Anterior articulated rays of anal simple, and preceded by three small spines. Caudal fin furcated. Branchiostegals, five on 

either side. Scales large. Lateral line concurrent with the dorsal outline. No scales upon t he fins. Dorsal groove running 

nearly along the entire base of the fin ; sheath fo rmed of one row of scales only. 

SYN.-Hysterocarpus, GIBBONS, in Proc. Acad. Nat. Sc. Philad. VII, 1854, 124. 

This genus bears a general resemblance to Abeona, Ennichthys, and H olconotus, by the outline 
of its dorsal fin, the spinous portion of which is higher upon its middle than the highest articu
lated rays. It differs, however, from them by that same spinous portion of the ·fin being much 
more extended than . the soft, which constitutes only a fraction of the entire base or iength. 
From Ennichthys and Holconotus it furthermore differs by the presence of one single row of teeth 

upon the Jaws, instead of two. The base of the anal fin is also shorter. The an~erior articu
lated rays of the anal are simple, whilst they dichotomise in Abeona, E nfl,ichthys, and HolconotUs. 

Its affinities with Abeona are apparently closer, since there is but one. series of maxilliuy teeth; 
still the lower lip is free all round as is the case in Ennichihys and Holconotus, whilst it is 
attached by a frenum to the symphysis of the jaw, as in Abeona. From the latter it may yet 

be distinguished by a shorter caudal peduncle. 

HYSTEROCARPUS TRASKII, Gibbons. 

PLATE XXVI, Fm. 14. 

SPE C. CnAR.-Body sub-elhptical in it~ profile; nape convex, fi·ontalline depressed. Eye circ.ular, of medium size. P osteri?r 

extremity of maxillary extending to a vertical line drawn in advance of the anterior rim of the orbit. ln the male the upper 

regions are dark or purplish browu, unicolor; yellowish olive , spotted with black, on the lower portion of the sides ; throat and 

belly yellowish golden. In the female the back is ash-colored, with irregular black patches, approximating somewhat to inter~ 

rupted bands, across the sides ; belly lemon yellow. 

SvN.-llysterocm·p1ts t?·askii .. GtBBONs, in Proc. Acad. Nat. Sc . Philad. VII, 1854, 105 & 124.- GRD. in Proc. Acad. Nat . 
Sc. Philad . VIII, 1856, 136 . 
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This is the only species of the family, so far described, as inhabiting the fresh waters ; it is 
said to occur in the lagoons of the lower part of the Sacramento as well as further up the course 
of that river. It would appear very remarkable if that family was excluded from the San Jao
quin and other rivers of California and Oregon, and the more so, that the marine representa
tiv.es of this group occur all along the coast from San Diego to Puget's Sound. 

The general form of the body, which is very much compressed, is sub-elliptical in its profile, 
the. nape being convex, the dorsal and abdominal outlines regularly arched, whilst the frontal 
line is depressed immediately above the eye. The greatest depth of the body, corresponding 
pretty nearly to the middle of its length, is about the third, a little more or less, of the total 
length. From the origin of the anal the body tapers rather rapidly towards the peduncle of 
the tail, which is short. · 

In the adult and pregnant fema~e the outline of the body is very much disfigured; the inferior 
region, between the origin of the anal fin·an'd the throat, is swollen and convex; the head is turned 
upwards, rendering its upper surface sub-concave, giving to the mouth a very oblique direction, 
and to the lower jaw a projecting aspect. 

The head is rather small1 constituting the fourth of the total length; it is a little longer than 
deep where deepest. The eye is circular and well developed, approximating the upper surface 
of the head ; its horizontal diarp.eter being !)Ontained about three times and a half in the length 
of the side of the head, and nearly once in advance of the anterior rim of the orbit. The nos
trils are conspicuous, n~arer the orbit than the tip of the upper jaw, and situated towards the 
upper surface of the snout. . The latter is rounded and sub-conical ; the mouth being small, 
slightly oblique upwards, with the upper jaw protruding·somewhat beyond the lower . The lips, 
though conspicuous, are rather thin; the inferior one being free all round. The posterior 
extremity of the maxillar bone extends to a vertical line drawn in advance of the anterior rim 
of the orbit . The teeth are short and sub-conical, inconspicuous, disposed upon one single row. 
The branchiostegals are slender and short, five on either side. The opercle is vertically elon
gated, and rather narrow horizontally; the sub-opercle is a thin and narrow piece, quite oblique 
in its situatioil . The interopercle is well developed. . 

The ·origin of the dorsal fin takes place opposite the upper edge of the insertion of the 
pectorals. It is composed of sixteen or eighte~n spinous rays and ten or eleven articulated 
ones, .the latter occupying about the two-sevenths of the base of that fin. ':J.lhe anterior 
sp.inous ray is quite small; the next ones increase in height to the fifth, sixth, and seventh, 
which are the highest, and higher also than the articulated rays, whilst the remaining ones 
diminish gradually backwards towards .the ·articulated rays, which r~se suddenly above the last 
spine. The articulated rays the~selves are. nearly equal amongst themselves, bifurcating but 
once upon their extend. The origin of the anal is situated opposite the eleventh or twelfth 
spinous rays .. The anterior spine is generally a little larger than the third, but the secO'nd is 
always the longest of the three. The soft portion is composed of ten undivided rays, followed 
by eleven or twelve bifurcated ones. The rays of the caudal dichotomise three times; the fin 
itself is furcated, and contained about six times in the total length. The origin of the ventrals 
takes place under the highest dorsal spine; their tips or extremities reach, and even overlap, 
the vent to the anterior margin of the anal. The articulated rays sub-divide three times. As 
to the pectorals, they are of moderate development, for, their extremities do not extend as far 
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posteriorly as the ventrals, since they remain in advance of a vertical line intersecting the anus. 

A rudimentary ray may be observed at their upper edge. 

Adult 
Young 
Young 

g Br. V: 
g 

J 

V; D XVII + I, •10; A III, 21 ; 
D XVI, 11 ; A III, 22 ; 
D XVIII, . 10; A III, 21 ; 

C 3, 1, 6, 6, 1, 4; V I, 5 ; P 16 + 1. 
- - p 16 + l. 

p 17 + 1. 

The scales are large ; the lateral line being parallel with the dorsal outline. Six or seven 
longitudinal series of scales may be observed upon the anterior region of the back, between the 
origin of the dorsal :fin and the lateral line, and thirteen or fourteen series between the lateral 

line and the insertion of the ventral :fins. As usual, they are largest upon the middle of the 
flanks and quite small and irregular upon a narrow strip opposite the base of the anal fin, and 
likewise upon the insertion of the caudal. · The dorsal groove extends from the highest spinous 
ray to the fourth or fifth articulated ones; the sheath beiilg composed of but one row of scales. 
Upon the cheeks we find three ·series of sc'ales immediately beneath the orbit, and on the opercle 

four vertica t series . 
As to the typical scales themselves, they are irregularly sub-elliptical, with the vertical 

diameter greatest ; on the abdominal region of the flanks the anterior margin of each scale 
appears to be more truncated than upon the back and in the lateral line. 

The color of the male sex is uniform dark or purplish brown above, yellowish or olivaceous 
upon the sides, which are spread over with black spots; the throat and 'Qelly being of a yellow 
or golden hue. In the female, the back is ash colored and the flanks olivaceous, with irregular 
black patches approximating somewhat to interrupted bands across the sides. These bands or 
patches are greatly obliterated upon adult individuals. • The fins in both sexes are unicolor, 

greyish black or olive, according to the regions where they occur. . 
We have examined three specimens of this species: a pregnant female, :five inches in total 

length; an immature female and an immature·male, about three inches long. 
Sixteen young ones were found within the body of the pregnant female. Their average size 

is from an inch and a quarter to nearly one inch and a half. All of them had their heads in 
the same direction as that of the mother, a circumstance for the :first time noticed. 

The embryos here described are, according to all probabilities, nearly mature, and were nigh 

coming into the world. Their resemblance to the parent fish is striking. The body, however, 
is more slender, more elongated, the depth entering about three times and a half in the total 
length. The eye is proportionally much larger than in the adult. The scales are perfectly 
developed, there being the same number o(longitudinal series as in the full grown fish; the 
dorsal groove and sheath are present. The cheeks and opercular apparatus arc already 
protected by their scales. The vertical fins differ somewhat from those of the adult : the 
caudal, in being but slightly concave upon its posterior margin, and the posterior rays of both 
the dorsal and the anal extending further back, though protruding but very slightly beyond 
the insertion of the caudal. The same number of spinous rays as in the adult·ID:ay be seen, and 
the entire spinous portion is exactly similar. . 

Upon all these embryos could be seen those black patches approximating to transverse ban<is, 

which we have described as characteristic of the female sex. The ·ground color is of a light 
olive in all of them also. Tht~s, at an early period ·after their escape from parental care, the 
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sexes do ~ot di~er in their. coloration, n?r ind~ed is there any trace of those thickened rays upon 
the antenor thud of the anal, and which are so characteristic of the sexes throughout this 
family of fishes. 

They were collected at F ort Reading, California, by Dr. J. F . Hammond, United States 
Army, and by Dr. JohnS. Newberry, under Lieutenant R. S. Williamson. 

Plate XXVI, fig. 14, represents the embryo of Hysterocarpus traskii, size of life. 

List of specimens. 

Ca. tal. No.of Sex a.nd Locality. When W hence obtained. Nature of Collected by-
No. spec. age. collected. specimtms. 

- -- - --
561 1 Adult •. Fort Reading, California .. 1855 Lieut. R . S. Williamson. Alcoholic ... Dr. Newberry .••• ;. 

562 2 Young. • • • • • ••• • . do .. .... . ...... . 1855 Or. J. F. Hammond •••• •• • . do .••••• Dr.Hammond •••••• 

HOLCONOTUS, A gas s. 

GEN. CnAR.-Head well developed. Mouth small ; jaws equal; lower one projecting slightly when mouth opens. Lips 

thin; lower one free all around. Premaxillaries protractile to a considerable extent. Teeth small, slender, sub·conical, 

slightly curved, disposed upon a double row on the upper jaw and one only on the lower. Spinous portion of dorsal fin higher 

than the sot\. Anterior articulated rays of anal mostly all divided, and preceded by three spines shorter than the other rays. 

Scales rather large. Lateral line concurrent with the dorsa.! outline. No scales on the fins. Dorsal groove extending from .. 
opposite middie of spinous portion of dorsal lin to beyond the middle of soft portion of same fin . Sheath formed of but on • 

apparent row of scales, tapering posteriorly. 

SvN.-Holconotus, Aous. in A mer. Journ. of Sc. second series, XVII, 1854, 367.-Gan. in Proc. Acad. Nat. Sc. Philad . 

VII, 1855, 322. 

This genus approximates "Ennichthys by the shape of the dorsal fin and the nature of the 
lower lip. It is, however, distinguished from the latter in the presence of but one row of teeth 
on the lower jaw, larger scales on the body, and their· entire absence from the fins. 

As regards the dorsal fin, there is a slight deprossion in its outline, which depression 
corresponds to the point of union between both the spinous and articulated portions; the last 
spine being a little shorter than the first articulated ray. On a superficial examination, 
however, the outline of that fin seems to descend regularly from the fourth or fifth anterior 
spinous ray to its posterior extremity. The first and second anterior spines are always shorter 

than the articulated rays . 

HOLCONOTUS RHGDGTERMS, Agass; 

PLATE XXXV; PLATE XXXVI, Figs . . .a.- 4 ; and, PLATE XXVI, Figs. 7 and 8. 

SPEC. CHAR.-General form elongated, neither elliptical nor fusiform. Frontal region sub-concave. H ead sub-conical ; 

mouth small ; posterior ex~remity of ma.xillary not quite reaching the vertical of anterior rim of orbit. Eyes rather large and 

circular. Branchiostegals, fi ve. About forty-four scales in Ja.tera.l line. Bluish grey or oliTe above, silvery or yellow upon the 

sides, with rose colored spots disposed in longitudinal series. 

SvN.-Holconotus rhodoterlt8, AGAss. in Amer. Journ. of Sc. second series, XVII, 1854, 368.-Gao. in Proc. Acad. Nat . 

Sc. Philad. VII, 1854, 141 and 152; and, VII, 1855, 322. 

The average size of this species is from five to six inches in total length. The body is very . 
muhh compressed, elongated, in the shape of either an ellipsis or a contracted spindle, ths 

25 a 
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back and belly being arched. 
of the tail is slender and short. 

The greatest depth is about a third of the length; the peduncle . . . 

The head is sub-conical and ra.ther pointed forwardly. It is slightly depressed above the 
orbit, otherwise its profile would form a regular curvilinear prolongation of the dorsal outline. 
The mouth is rather small, the premaxillaries moderately protractile, and the lower jaw 
projecting slightly beyond the upper when the mouth is 'partially open: otherwise . the jaws 
may be termed equal, the gape of the mouth being somewhat oblique when both jaws are in 
a retracted state. The posterior extremity of the maxillary does not quite reach a vertical l ine 
passing immediately in advance of the orbit. The teeth are. of medium development, sub
conical or slightly club-shaped, and occupying the entire circumference of the mouth. On the 
inner row of the upper jaw they are often so small as to d.:;fy observation. The nostrils are 
nearly equal, situated towards the upper surface of the snout, a little nearer the anterior 
rim of the orbit than the extremity of the snout. The eye is proportionally large, circular 
in shape, and its horizontal diameter c0ntained somewhat less than four times in the length of 
the side of the head, exactly once between the orbit and the end of snout, and a l ittle less than 
twice between the orbit and the thoracic belt. There are three rows of irregularly imbricated 

scales on the cheeks, and four or five on the opercle. The branchiostegal rays, five on either 
side, are small, and concealed under the opercular apparatus. 

A vertical line drawn from the origin of the dorsal fin passes immediately behind the base of 
the pectorals. Nine or ten rays con&titute the spinous portion, gradually higher from tht~ first, 
which is the lowest of all, to the fourth or fifth, which is the highest; thence diiJ?.inishing 
again to the last, which is a little shorter than the first articulated ray. The remaining portion 
of this fin occupies a base nearly double the length of that ?Ver which the spines e?Ctend. The 
articulated rays are very slender, and bifurcate but once beyond the half of their depth. T he 
caudal fin is deeply forked, and its rays sub-divide three times upon their length. The anal 
is long and low, provided anteriorly wit)l three small spines. The anterior articulated rays 
are not all divided: from four to eight in the female, and six to eleven in the male, are simple ; 
the rest bifurcate once, as in the caudal fin. In the male the simple and divided rays are 
separated by a. t riangular space, the undivided ones inclining anteriorly, the bifurcated 
posteriorly. The origin of the anal is opposite the fifth articulated ray of the dorsal, and 
extends a little more posteriorly than the latter. r.rhe origin of the ventrals is placed under 
the vertical line of the second or third dorBal spine. The external spine is slender and acute ; 
the articulated rays sub-divide three times. The pectorals are well developed, their extremity 
reaching the vertical of the second articulated ray of the dorsal, and a little beyond the·tips of 

the ventrals themselves. P artial traces of a bifurcation of the third degree may be observed 
towards the extremities of their rays. 

Formula of the fins : 

Br. V: V ; J D IX or 4 , 20 or 21; A III, 8 + 14 = 22; C 3, 1, 6, 6, 1 2; VI, 5; P 19. 
~ D IX or X, 19 or 20 ; A Ill, 11 + 13 = 24; 0 3, 1, 6, 6, 1, 2; VI, 5; P 1~ or 19. 

The scales are proportionally large ; about four rows may be counted above the lateral line 
and twelve beneath it. The lateral line itself contains from forty to forty-four scales, and runs 
nearly parallel to the outline of the back. The dorsal groove extends from the highest dorsal 
11pine to about the middle of the length of the articulated portion of the same fin. The sheath 
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above the groove is compQsed of two rows of. scales anteriorly, taperin g into one posteriorly. 
The supplementary row is oft en rudimentary, and composed of but few and quite small scales . 
The scales themselves (figs. 3-5, and 8-10) are deeper than long, rounded upon the posterior , 
superior, and inferior outlines; sub-linear, and sometimes rounded upon their anterior outline 
also. 

The ground color above· is ei-ther bluish grey, olive, or purplish blue; the sides and abdomen 
are silve~y, sometimes yellowish. On the middle of the flanks, below the lateral line, there are 
about ten series of purplish spots corresponding to as many rows ·or scales, neither extending in 
advance of the pectorals, nor to the posterior margin of the body. These spots, on a close 
examination, may be resolved into an accumulation of minute dots, situated on the middle of 
the scales, sometimes occupying their whole width, when t hese spots then assume the shape of 
longitudinal bands. The silvery area between the series of spots may likewise be scattered 
over with similar minute dots. · The thoracic and abdominal regions are yellowish golden. 
The fins are pale yellow ; the spinous portion of the dorsal fin is maculated with blackish, and 
sometimes a large spot may be observed upon the anterior part of the articulated portion of the 
same fin . The caudal is greyish. 

We have seen individuals in which the lateral spots were so .obsolete as not to be apparent on 
a superficial examination, the sides in this C!I.Se exhibiting a uniform silvery aspect; whilst in 
others, particularly of the male sex, the spots assumed such a preponderance over the ground 
color as to give to the whole body .an almost uniform deep purplish blue tint, which would 
extend even to the abdominal and thoracic regions, as well as over the sides and upper surface 
of the head. The fins partook more or less of the hue of the body. Others still, with the 
same deep h.ue of the spots, exhibited light silvery stripes along the point of union of the rows 
of scales. The anal and ventrals almost always exhibiting a lighter shade than the other fins. 

Sometimes an interrupti~n in the longitudinal direction of the series of spots makes the latter 

to appear as if disposed upon tr,ansv:erse facias. 
W hen the embryo is from three-quarters to an inch long (Plate XXVI, figs. 7 and 8) the body 

is elongated, more fusiform than in the adult. The head is rounded anteriorly, and the mouth 
not open as yet. A vitelline abdominal sac is still present. The spinous portion of the dorsal 
fin is quite low and its rays, eight in number, increasing. slightly in height from the first to 
the last . The ninth or anterior spine, the lowest in the adult, has not yet made its appearance. 
The soft portion of the dorsal is proportionally higher than in the adult, and increases in height 
from forwards• backwards. The extremity of the posterior rays extending somewhat beyond 

the base of the caudal, which is posteriorly rounded instead of being rorked as in the adult. 
The anal, likewise deeper than in the adult, is convex upon its exterior margin, and the tips of 
its posterior rays may also be observed stretching beyond the base of the caudal. The anterior 
spiny rays have not yet made their appearance. The ventrals and pectorals are also wanting. 
The species seems to inhabit the whole western coa.st of the United S.tates, since no appreciable 
differences are to be detected on specimens collected at San Diego, San Francisco, California; 

Shoalwater Bay and Puget 's Sound, Oregon. 
Plate XXXV, fig. 1, represents the female sex of HolconotU.S rhodoterus, size oflife, from the 

harbor of San Diego, California. 
Fig. 2 is a section across the line of greatest depth . 
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Fig. 3, a scale from the dorsal region. 
Fig. 4, a scale from the lateral line. 
Fig. 5, a scale from the side of the abdomen. 
Fig. 6 represents the male sex of the same species, also the size of life and from the same 

locality. 
Fig. 7 is a section across the line of greatest depth. 
Fig. 8, a scale from the dorsal region. 
Fig. 9, a scale from the lateral line. 
Fig. 10, a scale from the side of the abdomen. 
Plate XXXVI, fig . 1, represents a female individual from the bay of San Francisco, California. 
Fig. 2, a scale from the dorsal region. 
Fig. 3, a scale from the lateral line. 
Fig. 4, a scale from the side of the abdomen. 
Plate XXVI, fig. 7, represents an embryo, size oflife, taken within the body of the parent, 

from the Bay of San Francisco. 

Fig. 8, the same embryo as fig. 7, enlarged about twice. 

List of specimens. 

Catal. No. of Sex and Locality. When col- Whence obtained. Naturtl of Collected by-
No. spec. age. lected. specimens. 

-------1- ---- - --1-------------
563 4 Adult •• San Francisco, Cal •• •• ••• 1853 Lt. R. S. WilliamEon. Alcoholic. Dr. A. L. Heermann • • 

564 4 • • • do • •. . ••• • • do •• • ••••••• • - -- - 1853 • ••• • • do • •••••••• • _· •. • •• do ••••• ••• •• do • ___ ___ •• ••• 

565 5 ••• do ••. Presidio, CaL -- • •• •• ---. 1853 Lt. W. P.Trowbridge .. •• • do •••. Lt. Trowbridge •••••• 

566 4 ••• do ••. .•• • •• do • •• •• -- - --· ••• • 1853 •••••• do •••••• • •••• • ••• . do ••• . •• • • •• do • ••• •••••• •• 

567 8 -------- Humboldt Bay, CaL • •• • • 1853 ••• • _.do •• • •• •• _ •••. . • . • do • • •. •• __ • • do ••• ••• • ••••• 

568 4 .. ... .... ... ... .. . ••••• . do • ••• • •• - - - · - - -- 1853 • • •• • • do .• •••••• • ••. •• . . do •.. • •. • ••• do -- - --· -···-· 

569 1 Astoria, Oregon •• ••• •• •. 1854 •••••• do •••••••••••• __ •• do. _ . . ----- . do -- - - _ • • • ___ _ 

570 1 ---- ---- Cape Flattery, w. •r _____ 1854 •• •••• do • • •••••• • ••• .• •• do ••. . •• ••• • do-- -- -- -- --- -

571 5 -------- San Diego, Cal •••• •• • ,.. 1853 •••• •• do ••• ~---- - · ·· •• • • do . ••. A. Cassidy -····-- - - -
572 4 --·-----• ••• •• do • •• •• • ••• • • ---- 1853 •• • .•• do _____ _______ •• • • do •••. •• • • • • do - - -- - - - - - ·--

573 3 Ft. Steilacoom, Puget' s S' d . 1853 Gov. I. ·I. Stevens ·- - - •••• do •• • . Dr. G. Buckley • • • •••• 

574 3 -------- Shoal water Bay •• •••••• • • 1853 · • . •• • • do ••• •• • . - - --- •• •• do • ••• Dr. J . G. Cooper-- ---

575 12 -------- Petaluma, CaL • • ••••• • •• 1855 Mr. E. Samuels •• • . . • • • • do ••. • Mr. Samuels •••• •• • •• 

576 5 .. ... .. ........ ..... . ..... do ••• •• • • -- -- --- - 1855 • • •• • • dO- ------ - - ~ - - •••• do ••• •• •• • >:. . do --- -- ----· ·· 

ENNICHTHYS, Girard. 

GEN. CHA.R.-Head of medium size. Mouth large and oblique; lower jaw projecting beyond the upper. Lips thin ; lower 
one free all ronnd. Premaxilla.ries slightly protractile. Teeth small, slender, and conical, disposed upon a double Feries on 

both jaws. Spinous portion of dorsal fin higher than the soft. Anterior articulo ted rays of anal divided like the rest, and pre

ceded by three smoll spines lower than the articulated rays. Scales of moderate development. Lateral line concurrent with 
the dorsal outline. Scales upon the base of caudal and anal. Dorsal groove rather short ; sheath formed anteriorly by three 
rows of scales, tapering posteriorly. 

SYN.-Ennichthys, GRn. in Proc. Acad .. Nat. Sc. Philad. Vll, 1855, 322. 

The structure of the dorsal is suggestive of the genus Holconotus, but the presence of a double 
row of teeth on the lower, as well as on t he upper jaw, separ·ates altogether both of the genera, 
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even if the other characters were not deemed of a sufficien-t value. These consist, chiefly, in the 
structure of the mouth, the dimension of the eye, t.he dorsal sheath, and the scales on the base of 
the caudal. ~similar character of scales on the caudal we have observed in Phanerodon but 

. ' 
the distinctive marks betwe.en -the la.tter and $n'R.ichthys are so obvious as not to require enu-
meration here. 

1 . . ENNICHTHYS MEGALOPS, Grd. 

PLATE :XXXVII, and, PLATE XXVI, Fig. 10. 

SPEc. CHAR.-General appearance gibbous. Dorsal sheath very short. Mouth large and oblique. Eyes very large ; circular. 
Four rows of scales on preopercle. Bratichiostegals, six. Eighty-five scales in lateral line. Ash or greyish-brown above. 

Sides and abdomen dull yellow, or white.. A diffused spot upo.p anterior third of anal. Other fins yellowish. Tip of pectorals 
blackish, or deep purple. 

SYN.-Holconotus megalop_s, GRD. in Proc. Acad. Nat. Sc. Phi!ad. VII, 1854, 152. 
Ennichthys megalops, GRn. in Proc. Acad. Nat. Sc . .Philad. VII, 1855, 323. 

' 't 

The head constitutes the fourth of the total length, not including the forked portion of the 
caudal fin. Its upper sui-face is slightly concave, and . the snout rather short. The mouth 
is abov-e the medium size, its cleft obliquely dir-ected upwards, and the lower jaw pr~jecting 
beyond the upper. The teeth are numerous and very exiguous, disposed upon a double row 
on both the upper and. lower jaws. The posterior extremity of the maxillaries extend 
somewhat beyond a vertical line intersecting the anterior rim of the eye. The lips are thin, and 
the lower one is free all ar.ound. The nostrils, situated on the upper surface of the snout, are 
nearer the eye than the extremity of the·upper jaw. The eye is very large, circular; its diameter 
being contained less thai}. three times in the length of the side of the head, and approxi
mating the cephalic outline above. There are six bra.nchiostegal rays on either side, all well 
developed. The scales on ~he cheeks and op:ercle are large and crowd~d; the supratympanic 
patch itself is very consficuous, an:t· co~posed of numerous scales. 

The body is very much compressed and very deep upon its middle region, tapering rapidly 
from tht' origin of the -anal backwards. The greatest depth is contained a little over twice and 

a half in the total length. 
The spinous portion of the dorsal fin is composed .of nine spines, gradually increasing in 

height from the first to the six-th, ·which is the highest"; the seventh, eighth, and ninth slightly 
diminish in size backwards; the anterior articulated ray being to the ninth spine what the latter 
is to the eighth spine; . thus the upper outline of the dorsal descends almost regularly from the 
sixth spine to the last articulated ray. The base of the soft portion is more than t~ice that of 
the spinous ; the articulated rays are .ve~y · slender , ,~ifurcatin~ only once towards the exterior 
third of their height. The base of the anal is contained about four times in the total length; 
it is comparatively low, . concave upon its middle, and provided anteriorly with three spinous 
rays, all of which are shorter than any of the articulated rays, which exhibit traces of a division 
of the second degree. The caudal is slender and forked, contained over :five times in the total 
l ength, and provided upon its base with small and irregular scales. Divisions of the fourth 
degree may be observed on some of the longest rays . The insertion of the ventrals is placed a 
little in advance of a ver-~icalline 4rawn from the anterior dorsal spine. These fins are broadly 

developed, rounded externally with highly sub-divi4ed · articulated rays upon which a division 
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of the third degree is well marked. Their external spine is slender and acute. The tip of the 
longest rays is made to reach and overlap the vent when brought backwards along the abdomen. 
The pectorals are long and slender; their posterior extremity reaching posteriorly a vertical 
line scarcely attained by the extremity of the ventrals. Their entire base is placed in advance 
of a vertical line drawn at the origin of the dorsal fin . The rays sub-divide twice, with 
traces of a sub-division of the third degree. 

The formula of the fins is as follows:· 
Br. VI: VI; D IX, 21 ; A III, 36; C 4, 1, 6, 6, 1, 3 .i VI, 5; P 1, 26. 

The scales are of moderate development. The lateral line, which contains about eighty-five 
of t hem, is nearly concurrent with the dorsal outline, with a tendency sometimes to assume an 
appearance rather more gibbous than the back itself. There are seven longitudinal.rows of 
scales between the lateral line and the dorsal groove, and about twenty between that same line 
and the abdominal contour. The scales (Figs. 3-5) are deeper than long, posterio~ly convex, 
superiorly and inferiorly rounded, and anteriorly nearly straight. The radiating furrows are 
rather numerous. The dorsal groove is very short, extending from the sixth or seventh dorsal 
spine to the third or fourth articulated ray ; the sheath is formed .anteriorly by three and p os-
teriorly by two rows of scales, the inferior rows being smaller than the superior one. · 

The ground color above is ash or greyish-brown. The sides and the abdomen are dull yel
lowish or whitish, with a silvery tint. The caudal, dorsal, and anal fins are sulphur yellow at 
their base, and greyish towards their extremities ; the anal, besides) is provided anteriorly with 
a dark diffused spot. The base of the ventrals is yellow ; t he rest is deep purple. The p~ctorals 
are of a uniform light yellow. 

Ten young ones, of an average length of an inch and three or four tenths, were found in the 
ovaries of the specimen just described. Their general f<;>rm is elongated, sub-fusiform in profile, 
already very much compressed. The bead is anteriorly rounded, with its upper outline gradually 
sloping towards the snout. The mouth exhibits its peculiar oblique..position. The posterior 
margin of the caudal is convex ; the soft portions of both the dorsal and anal are much higher 
posteriorly than anteriorly, the reverse of what exists in the adult, and stretching beyond the 
base of the caudal. The spinous portion of the dorsal is very low, and the spines are gradually 
ascending from the first to the last. Sevenof the latter could be easily detected. The yolk 
bag is still conspicuously large. The ventral fins have already ·acquired a certain d~velopment 

as well as the pectorals. The articulated rays of the dorsal and anal fins are all undivided yet, · 
whilst those of the caudal are already bifurcated. The anterior rays of the anal, which corres

pond to the undivided ones in Embiotoca, are more slender and more crowded than the rest. 
The anal spines are all three visible. 

. .. 
The species inhabit the bay of San Francisco, California, and the coast further north . 
Plate XXXVII, fig. 1, represents the female sex of Ennichthys megalops, size of life. 
Fig. 2 is a section across the line of greatest depth. 
Fig. 3, a scale from the dorsal region. 
Fig. 4, a scale from the lateral line. 

F ig. 5, a scale from the side of the abdomen. 

Plate XXVI, fig. 10, represents the young of the same species douple its size. 
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List of specimens . . 
Catal. No. of Sex and Locality. When Whence obtained. Nature of .. Collected by-No. spec. age. collected. specimens. 
~ ----------- - - - ----

551 2 Adult .. Presidio, Cal ...... .. ... ~. 1853 Lt, W.P. Trowbridge .• •••• • Alcoholicl Lt. W. P. Trowbridge 552 1 .. do .... Humbold't Bay, Cal. ••••• • 1854 . . . ..... do ........... ..... ••• • do •• . .' ........ do ......... . 
553 1 • . do .... Astoria., Oregon . .. .. . ... . 1854 .•••••• . do .• • • • ••••••• •••• . . .. do •• • + .... ... do .......... 

2. ·. ENNICHTHYS HEERMANN!) G r d . 

PLATE XXXVIII; ""and, ~LATE XXVI, Fig. 9. 

SPE.c. C~.a.a.:-Gener.al form sub-el~iptical ; snout sub-conical; mouth moderate; posterior extremity of maxillary even with · 
a vertica l hne mtersectmg the centre of the pupil . Eyes of medium size. Branchiostegals six. About sixty-two scales in 
lateral line· Back olivaceou~· sides and abdomen silver and golden ; flank with indistinct transverse bars or bands. Fins 
unicolor, yellowish and greyish. 

• SYN.-.Rm.pki&tichus keennanni , qan: in Proc~.Acad'. Nat. Sc. Pbilad. VII, 1854, 135. 

Ennichthys heermanni, Gan. i_n Proc . .1\ca!l. Nat. Sc. Philad: VII, 1855, 323. 

The general form of the body is sub-elliptical, rather deep upon its middle. The greatest 
depth enters about tw~ce and a half in the total length. The back is more regularly arched 
and the abdominal outline more regular th!t in E. megalops. 

The ·head constitutes the fourth of the total length) leaving out the furcated portion of 
the caudal fin. Its upper surface is less depressed than in E. megalops. The mouth is also 

much less oblique, hence the extremity of the maxillary extends more backwards, compared to 
the eye, than in E. megalops. ±he teeth are somewhat stouter than in the latter species. The 
tongue i s large, broad,· and thin.. The eye is of medium size, sub-circular in shape ; their 
h~rizontal diameter -being contained about four times in the length of the side of the head, 
exactly once in advance of the anterior rim of th.e eye and twice posteriorly to it. The cheeks 
are covered with four sub--concentrical and.irregular rows of scales. Six or seven oblique rows 
may be detected on the opercle: There ~re six wel,l developed branchiostegal rays on either side. 

The spinous portion of the dorsal, formed of nine rays; js h :ghest upon the fourth; the ante
rior three are the lowest. FrQm .the fourth spine the remaining ones gradually diminish to the 
ninth, which is · a little shorter than the anterior articulated ray, thus causing a depression in 
the upper outline of the entire fin. The base over which the articulated rays extend is not 
twice the length of that of the spinous portion. Bifurcations o£ the second degree may be 
observed upon the middle.rays. The base of the anal enters four times and a half in the total 
length. A row of smail scales may be observed over its base. Its external outline is somewhat 
concave, and anteriorly there are three spi.ny rays shorter than any of the articulated ones. 
The latter exhibit traces of a subdivision of the_ second degree. The caudal constitutes a little 
less than the fifth of the entire lepgth. The scales occupying its base are proportionally larger 
than in E. megalops. The longest rays. subdivide four times. The insertion of the ventrals is 
situated under the vertical line of the second dorsal spine. The articulated rays of these fins 
subdivide three times, and the external spine is stout at the base and very acute upon its apex. 
The pectorals are well developed ; their entire base is situated in advance of a vertical line 
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drawn from the first dorsal spine, and their extremity dots not extend quite as far back as that 
of the ventrals. The rays are subdivided twice, with traces of a third division. 

Br. VI : VI; D IX, 26 + 1; A III, 28 + 1; C, 3, 1, 6, 6, 1, 3; VI, 5; P 1, 26. 
The scales are moderately developed ; there are sixty-two of them in the lateral line, which 

is nearly concurrent with the dorsal outline, hence quite arched above the pectorals. Eight 
longitudinal rows are observed between the lateral line and the dorsal ~roove, and about twenty
three from the lateral line and the inferior line of the belly. The scales (figs 3-5) are deeper 
than long, posterio.rly convex, superiorly and inferiorly rounded, whilst the anterior margin is 
somewhat undulated upon a nearly straight line. The dorsal groove extends from opposite the 
sixth spinous ray to the eleventh articulated one. The sheath is formed anteriorly of three and 
posteriorly of two rows of scales ; the scales in the upper row are much the largest and longest 
of the three ; the inferior row is the shortest and is composed of the smallest · scales Opposite 
the anterior half of the anal fin there is an area of very small, almost minute, scales; the row 
running over the base of the rays, again, is a little larger. As usual the scales are larger on 
the flanks than over the dorsal and sub-thoracic regions. 

The ground color is olivaceous above, silver and gold on the sides and abdomen. 
dark transverse bars or bands may be observed. on the middle region of the body. 

Traces o'i 
Scattered 

blackish spots and dots exist on the dorsal region. The :fins appear to be unicolor, some 
yellowish, others greyish. 

A specimen about three inches in total length exhibits the transverse bands more distinctly, 
nine or ten in number, from the base of the caudal to the thoracic belt. The soft portions of 
both the dorsal and the anal are proportionally higher than in the adult, and t he spinous 
portion of the dorsal is still lower than the soft, corroborating an observation made by us on the 
embryo upon the tardy growth of the spiny rays of the fins. The articulated rays of the dorsal 
and anal fins are all undivided yet, whilst those of the caudal, ventrals, and pectorals, are but 
once bifurcated. The posterior margin of the caudal having been ·broken off, we are at a loss to 
describe its shape. 

The ovaries of the specimen above described were found of a very diminutive size. The 
sheath in which they were contained was not larger than an ordinary quill. A microscopic 
examination showed distinctly the presence of eggs (Plate XXVI, fig. 9), in a very immature 
condition, still within the vascular membranes. The protracted immersion of the specimens in 
alcohol had not changed their general aspect; their contents were somewhat diffused, but. a 
practiced eye could still discern the germinal vesicle, around which the vitelline substance was 
more condensed than in the remaining space of the sphere. 

The species inhabits the Bay of San Francisco, California, and was also observed· along the 
coast further north. 

Plate XXXVIII, fig. 1 represents the female sex of Ennichthys lteermanni, size of life. 
Fig. 2 is a section across the line of greatest depth of the body. 
Fig. 3, a scale from the dorsal region. 
Fig. 4, a scale from the lateral line. 
Fig. 5, a scale from the side of the abdomen. 
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List of specimens. 

Cata.l. No. of · Locality. When col- Whence obtained. Nature of Collected by-
No. spec. lected. specimens. 

--
549 1 San Francisco, CaL ________ 1853 Lt. R. S. Williamson_ • •• _ Alcoholic .. Dr. A. L. Heermann _____ 

550 1 Cape Flattery, Oregon._ . __ _ 1854 Lt. W. P. Trowbridge • • •• ••• • do ____ Dr. JohnS. Newberry ___ 

AMPHISTICHUS, A g ass. 

GEN. CHAR.- H ead rather large. Mouth larg~; jaws equal. Lips thin, lower one attached by a frenum to the symphysis 

of lower jaw. Premaxillaries slightly protractile. Teeth stoutish, recurved, conical, and disposed upon a double row on both 

jaws . . Spinous portion of dorsal fin generally lower than the soft and sometimes equal to it in height. Anterior l!.rticulated l'ays 

of anal divided like the rest and preceded by three spi'nes, the second and third of which being nearly as deep as the first articu

lated ray. Scales of moderate deveiopment. Lateral line concurrent with the dorsal outline. One row of scales along the base 

of anal. The dorsal groove extends from middle of spinous portion of dorsal fin to about the middle of soft portion of same fin. 

Sheath formed by two rows of scales anteriorly, tapering into one posteriorly. 

SvN.-Amphistichus, AoASs . in Amer. Journ. of. Sc. 2d series, XVII, 1854, 367 .-GRD. in Proc. Acad. Nat. Sc. Philad. 

VII, 1855, 323. 

This genus differs from Ennichthys, to which it bears a close affinity, by the conformation of 
~. the -lower lip, which is united by a frenum to the symphysis of the jaw instead of being free all 

around. The spinous portion of the dorsal fin is also .generally lower, and the dorsal groove 

and sheath both-]onger. . 
A young specimen of this genus we have caused to be represented on Plate XXVI, fig. 13, with 

a view to illustrate some points in the · morphology of the family as well as of the genus. Not 
being able to refer it with certainty to any of the species of the same genus known to us, we 

have preferred mentioning it without specific appellation . 

1. AMPHISTICHDS ARGENTEUS, A gas s . 

PLATE XXXIX. 

SPEC. CHAR.-General form sub-elliptical, more convex above than below. Snout anteriorly rounded. Posterior extremity 

of maxillary reaching a vertical line passing behind the pupil. Anterior anal spines rather large. Sixty-eight scales in lateral 

ll~e. Branchiostegals, six. Bluish grey above, sides silvery with indistinct olivaceous transverse bands. Vertical fins and 

ventrals olivaceous ; pectorals yellowish. 

SvN .-.Ilmphistichus at·genteus, AGASS. in Amer. Journ . of Sc. 2d series, xv~r, 1854, 367.-GRD . in Proc. Acad. Nat. 

Sc. Philad. VII, 1854, 141, 153; and, VII, 1855, 323. 

The specimen before' us is rather more than eleven inches in total length, in which the head 
enters about four times. The upper outline is very much convex, the frontal region steep, 
sloping down towatds the snout, with but a slight depression above the orbit. The body, as 
usual, is very much compressed, its greatest depth being equal to two-fifths of the entire length. 

The mouth is rather large, the posterior extremity of the maxillary being even with a vertical 

line intersecting the posterior rim of the pupil. The front row of teeth are stoutish, conical, 
slightly curved, occqpying the entire circumfer.ence of the mouth. The inner row is very 
exiguous. The lips are not :fleshy, though well developed ; the lower one is attached to the 

·~ 
26 a 
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jaw by a broad frenum. The nostrils are large and situated close to the anterior rim of the 
orbit. The position of the eye is quite elevated, being of medium size, sub-circular, naving,its 
horizontal diameter comprised a little over four times in the length of t he side of the head. 
The scales on the che.eks are very crowded, disposed without much regularity. On the 
opercle five rows may distinctly be counted ; they are smaller on the sub-opercle. The branchi

ostegal mys are six on either side and well developed. 
A line drawn vertically from the origin of the dorsal fin passes behind the base of the 

pectorals. The spinous portion is composed of eleven rays, occupying nearly two-fifths of the 
base of the entire fin. Ita upper outline is sloping from the first to the fifth spine, whence it is 
nearly straight to the eleventh ; from the anterior articulated ray backwards it is regularly 
descending. The articulated ray~ bifurcate twice. . The caudal fin is contained a little more 
than five times and a half in the total length. Its middle rays exhibit a bifurcation of the fifth 
degree. The base of the anal enters about four times and a half in the total length. There are 
t hree spines at its anterior mc:trgin, the second and third nearly as long as the articulated rays. 
Then, in the male, the fin is separated into two portions by a flattened and sub-triangular ray, 
anteriorly of which the other rays are swollen and their membrane thickened as in Embiotoca 

and other genera of the same family. The articulated rays, however, are mostly all divided. 
The rays adjoining the flat triangular one are more or less irregular and exhibit numerous sub
divisions. The base of the anal extends a little more backwards than that of the dorsal. The 
inser tion of the ventrals is situated under the vertical line ofthe third dorsal spine . . These fins 
are broadly developed, extending beyond the vent but not to the anterior margin of the anal, 
and their rays exhibit a partial bifurcation of the fifth degree. The pectorals are well developed, 
their extremity reaching the vertical line of the second articulated ray of the dorsal. The rays 
bifurcate three times with traces of a fourth. T he formula of the fins is : 

Br. VI: VI; D XI, 24 ; A III, 7 + 1 + 16 = 24"; C 4, ·1, 6, 6, 1, 5; V I, 5; P 1, 26. 
The scales (fi gs. 3-5) are of moderate development, deeper than long, rounded upon their 

superior, posterior, and inferior edges, and sub-truncated anteriorly_. Their shape is subjected 

to great variations in the lateral line and on the abdominal region. This is particularly the 
case along an area opposite the base of the anal, where they are at the same time much smaller 
than on any other region . On the other hand, on a vertical area immediately above the 
triangular spine of that fin they assume a disproportionate size. Along t he base of the rays 
constituting the posterior portion of the same fin, scales may be observed of an elongated shape, 
forming a double row anteriorly. The lateral line is formed of about sixty-eight scales ; seven 
or eight longitudinal rows may be counted between the latter and the dorsal groove, and about 
twenty-four rows on the line of greatest depth below the lateral line. The dorsal groove 
extends from the eighth dorsal spine to about the ninth articulated ray ; the sheath above is 
composed of three irregular series of scales, variable in size, tapering to one row and assuming 
a more oblong shape. 

The ground color above the lateral line is bluish grey or olive, somewhat mottled. The sides 
are silvery with a golden reflect, particularly on the sides of the head. Irregular and, mayhap, 
indistinct transverse bands descend along the flanks from the dorsal region. The dorsal, caudal, 
anal , and ventral fins are olivaceous or yellowish grey. The pectorals are yellowish or straw
color. 
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The species inhabits the Bay of San Francisco, Califo;nia. 

. P.late XXXIX, fig. 1, represents the male sex of Amphistichus argenteus, somewhat reduced 
in SIZe. 

Fig. 2 is a transverse section across the l ine of greatest depth of the body. 
Fig. 3 is a scale from the dorsa.! region. · 

. Fig. 4, a scale from the l ateral line. 

Fig. 5, a scale from the side of the abdomen. 

List of specimens. 

I 
Catal. No. of Locality. When col- Whence obtained. Nature of Collected by-

No. spec. lected. specimens. 

----

557 1 · San Francisco, Cal .... . ..... 1853 Lt. R. S. Williamson .• •• • • • Alcoholic . Dr. A . L. Heermann. 

558 1 ... ....... do .• ." .. ........ ... 1853 Lt. A. W. Whipple .•.•••.. .... do .. •. Dr . C • .B. Kennerly .. . . 

559 1 Presidio, Cal .......... ... .. 1853 Lt. W. P. Trowbridge ... .... . . • . do .••. Lt . W. P. Trowbridge .. 

-

2. AMPHISTICHUS SIMILIS, Grd. 

PLATE XXXVI, Figs. 5-9. 

SPEc. CHAR.·-Gene1·al form regularly sub-elliptical. Snout sub-conical. Posterior extremity of maxillary reaching a 

vertical line pa~sing in advance of the pupil. Spinous portion of dorsal as high as the soft. Anterior anal spines rather·small. 

Branchiostegal rays, five. Bluish grey above ; sides silvery. Dorsal and caudal greyish yellow; anal, ventrals, and pectorals, 

dull yellowish. 

SYN.- .Ilmphistichus similis, Gnn. in Proc. Acad. Nat. Sc. Philad. VII, 1854, 135; and, VII, 1855, 323. 

This species is very cl osely allied to the preceding one and, mayhap, not distinct from it. 

The great disproportion in size ~etween the specimens described, and the fact of their belonging 
to different sexes, is not calculated to facilitate the comparative study of their specific identity 
or difference. Thus the more elongated shape of A. similis may not be a character constant 

throughout the entire range of growth. The same remark may be applied to the shape of the 
snout ·and the extension of the maxillar bone. Yet the latter trait we find on another 
specimen one-third larger than tb,e one figured and apparently a male. Now, on both male 
and female of what we consider as A. similis, we :find the spinous portion of the dorsal fin of 
the same height as the soft portion, with a depression in the outline between the two. The 
latter featur~ we would consider as a yery important character, since we know by the study of 
the embryo that the spineus portion is of a more tardy development than the soft ; now, finding 
that portion of the fin proportionally higher in a specimen of A . similis, much smaller than A. 

argenteus, we were necessarily led to draw a specific distinction between the two. The anal 
spines, we are inclined to think, are more developed in the male than in the female of the same 
species·, and consequently the value of this character is to be subjected to renewed observations 
on a more complete series of individuals. We :find but five branchiostegal rays on ·either 

side in .A. sim.ilis
1 

whilst A. argenteus has six of them. 
The base of the anal enters exactly five t imes in the total length. The caudal constitutes 

less than the fifth of the length. The origin of the ventrals is situated under a vertical line 
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drawn from the origin of the dorsal , and ·the same line would pass immediately behind the base 
of the pectorals. The tips of both the pectorals and ventrals are posteriorly even. The 
diameter of the eye is contained less than four times in the length of the side of the head. 

'l'he artieulated rays of the dorsal and anal fins bifurcate once towards their tip. Those of 
the caudal and ventrals are divided three times, and those of the pectorals twice, with traces of 
a sub·division of a third degree on some of the tertiary branches. 

'l'he formula of the fins is-

Br. V: V; D X, 24; A III, 29; C 4, 1, 6, 6, 1, 3'; VI, 5; P 1, 24. 

The origin of the dorsal groove is situated beneath the eighth dorsal spi~e, extending to 

about the middle of the soft portion of the same fin . 
The scales (figs. 7-9) are but very little deeper than long. The lateral line is concurrent with 

the dorsal outline; the scales of which it is composed number about sixty-six. 
'l'he ground color is bluish grey above; the sides being silvery. The dorsal and caudal fin are 

greyish yellow; the anal, tho ventrals, and the pectorals, dull yellowish. 
The species inhabits the bav of San Francisco, where the sp~cimen figured has been collected. 
Plate XXXVI, fi g. 5, represents the female sex of .A.rnphistichus similis, size of life. 
Fig. 6 is a section across the line of greatest depth of the body. 
Fig. 7, a scale fi·om the dorsal region. 
]fig. 8, a scale from the lateral line. 
l!..,ig. 9, a scale f1 om the side of. the abdomen. 

List of specim.ens. 

Catal. No. of Locality. When col- Whence obtained. Nature of Collected by-
No. spec. lected. specimen. 

--- -
5(j0 1 San Francisco, Cal . .... . .. . . 1853 Lt . R. ·s. W illiamson ..... . Alcoholic. Dr. A. L. Heermann . •••• . 
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APPENDIX TO THE EMBIOTOCOIDS. 

In June, 1854, appeared a paper by Dr. Gibbons, of San Francisco, California, entitled 
"Description of Four New Species ·of Viviparous Fishes, from Sacr-amento River and the Bay 
of San Francisco," which was soon followed by another, under the title of "Description of 
New Species of Vi vi parous Marine and Fresh-water Fishes, from the Bay of San Francisco, and 
from the River and Lagoons of the Sacramento." * The following genera and species are 
referred to : 

Holcon?tus agassizii, Cymatogaster larkinsii, 
Holconotus gibbonsii, Cymatogaster pulchellus, 
Holconotus fuliginosus, Cymatogaster ellipticus, 
Hysterocarpus traskii,- Hyperprosopon argenteus, 
Micrometrus aggregatus, Hyperprosopon arcuatus, 
Micrometrus m1mmus, Mytilophagus fasciatus, 

Pachyla.brus variegatus. 

Neilher of the above papers had com-e to my knowledge at the time I wrote the first descrip
tions of the species illustrated in the foregoing moxwgraph. In my subsequent researches upon 
the :fishes of this curious family, I have endeavored to identify the species thus named by Dr. 
Gibbons, and it is much to my regret that the task has proved too ungrateful. There is no 
possibility to arrive at a truthful conclusion, unless Dr. Gibbons himself should take the trouble 
to 1!:1-bel a series of specimens of such species as he has described, and send them to the Smith
sonian Institution for ulterior comparison. 

There being but one species ·inhabiting the fresh waters of the Sacrai!fento river, and 
having had specimens of the same, I have referred them to Hysterocarpus traskii. 

No doubt that several of the marine species will prove identical with those described by Prof. 
Agassiz, as well as by myself. 

-. 
• Proceedings of the Acade~;y of Natural Sciences of Philadelphia, VII, 1854, 105 and 122. 



ORDER IV. 

PHYSOSTOMI, oR MALACOPTERI. 
The fishes of this Order are all so-called l\1alacopterians, .that ~s to say, fishes whose fins are 

composed of soft and articulated r~ys. They have but one dorsal fin, properly so called, which, 
is nome families, possesses a spine at its anterior margin. Sometimes,also, we observe·a fatty 
fold of the skin near the peduncle of the tail-the so-called adipose fin. The ventrals, when · 
extant, are abdominal in t heir positions, and sometimes also provided with a spine upon their 
external margin. The swimming or air bladder has an air duct through which it communi-. 
cates with the throat. 

SvN.- Physostomi, M OLL. in Wiegm. Archiv ftir Naturg. I, 1845, 131. 

MatacopteTi, OwEN, Lect. Comp. Anat. Vetebr. 1846, 48. 

There are two tribes, or else sub-orders of Physostomians, representing the abdominal 
1\ialacopterygians (Malacopterygii ab.dominales), and the apod 1\ialacopterygians (Malacopterygii 
apodes) of Cuvier's classification. 

SUB-ORDER I. 

APODES. 
The ventral tins are wanting. The pectoral fins theinselv:es are not always present. The 

body is elongated, eel-like in its general aspect. The dorsal and anal fins are oftentimes 
continuous with the caudal. · 

SvN.-Jlpodes, LINN. Syst. Nat. ed. XII, 1766.-0wEN, Lect. Comp. Aunt. Vertebr. 1846, 48.-BD. Iconogr Encyl. II, 

1850, 203. 
Jlfalacople!·ygii apodes (in part), MiiLL. ni Wiegm. Archiv ftir Naturg. I, 1543, 328. 
Physostomi apodes s. m~guillares, MlLL. in w ;egm. Archiv fiir. Naturg. I , 1845, 131 &. 136. 

We are not aware that any apod inalacopterians, as understood under this heading, have so 
f~tr been noticed along the Pacific coast of the United States. They seem to be wanting even 
in the fresh waters of California and Oregon. 

SUB-ORDER II. 

A BDOMIN ALES. 
The ventral fins are inserted under the abdomen, about midway between the base of the 

pectorals and the origin of the anal; sometimes anteriorly to the middle of that distance, some-
times posteriorly . · 

SYN.-Jlbdominales, ~INN. Syst. Nat. ed. XII. 1766 .-0WEN, Lect. Comp. Anat. Vertebr. 1846, 48.- BD. Iconogr. 
En eye!. II 1 1850, 203. 

JIIalacoptmjg·ii abdominales, MOLL. in Wiegm Archiv ftir N aturg. I, 1843, 317 • 
. Physostomi abclominales, MULL. in Weigni. Archiv ftir Naturg. I, 1845, 131 & 136; • 
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The members of this .mb-orde~ are much more numerous than those of the preceding one; 
still, all the families are not represented in the waters, whether fresh or salt, of the Western 
States and Territories. · 

Family SIL URI DAE, Bonap. 

The body is covered with a naked skin, or else protected with bony shields, being always 
scaleless. The margin of the upper jaw is formed exclusively by the premaxillar bones, whilst 
t!J.e maxillaries are reduced to mere vestiges situated behind the former, or else transformed 

· into barbels stretching beyond the angle of the mouth . All the members of this family are 
provided with tentaaular barbels, varying in number according to the genera. The gill covers 
or opercular apparatus consists of three bones only: the subopercle being wanting. The handle
like appendage of the thoracic belt (epicoracoid), observed in the rest of the osseous fishes, is 
also wanting, or exists as a mere process of the said ·thoracic belt or arch. Their tympanic 
apparatus is composed of two pieces less than in most of the osseous fishes. There are no 
pseudobranchiae or accPssory gills. The swimming or air bladder exists in most of them and 
is connected with the organ of hearing through a chain of small auditive bones. The pyloric 
appendages are wantin.g. The stomach has the form of a sack. In many we observe a very 
stout and serrated bony ray at the exterior edge of the ventral fins. Many, also, are provided 
with an adipose fin besides a true dorsal fin, at the anterior margin of which a strong bony ray 
is likewise often observed. 

SYN.-Siluridae, BoNAP. Sagg. distr. meth. anim. vertebr. 1831, 114 . ...:..DEKAY, New Y. Fauna, IV, 1842, 177.- STOREn, 
Syoops. 1846, 148 -AGASS. r.ake Superior, 1850, 278. 

Siluroideae, RICHARDS. Faun. Bor. Amer. III, 1836, 132. 
Siluroides, Cuv. Rllgn. Anim. II, 1817, 199; 2d ed. II, 1t29 ;.&, ed. illustr. Poiss. 239.-Cuv. & VAL. Hist. nat. 

Poiss. XIV, 1839, 310. 
Siluroidei, (A~rass.), MiiLL. in Wiegm.. Archiv fiir Naturg. 1':!43, I, 317 

For years past this family has been, on our part, the subject of special investigations, with a 
view of publi8hing its monograph as the second of our "Contributions to the Natural History 
of the Fresh.water Fishes of North America." We regret that circumstances'will not permit 
us giving in the following pages a full synopsis of all the species so far determined by us. 

No siluroid has as yet been found in the fresh waters 'of California, Oregon and Wash

ington Territories ; neither have they been observed in the salt waters of their coasts. 

PIMELODUS, Linn . 

GEN. CHAR.- Head smooth like the body, Bands of card or velvet-like teeth upon the j aws; palate toothless . Four pairs 
of barbels: a maxillar pair, which is the longest, and two pairs under the chin, which are longer than the fourth pair arising 
from the edge of the postl)asal aperture. Opercular apparatus smooth; gill openings continuous under the throat . One dorsal 
fin provided anteriorly. with a spine ; an adipose dorsal, opposite to which is the anal ; the ventrals being intermediate between 
the latter and tbe dorsal fin, properly so called. Pectoral and ventral fins provided upon their external edge with~ spine . 

SYN.- Pimelodus, Lnm. Syst. Nat. ed. X, 1758, 304.-GMEL. Linn . Syst. Nat. ed XIIIa, I, iii , 1788, 1353.-Cuv. Regn. 
Anim. II , 1817,200 ; 2d ed .. II, 1829; &, ed. Illustr. Poiss. 239.-RICHARD S. Faun. Bor Amer. III, 1836, 
133.:..-cuv. & VAL. Hist. na.t. Poiss. xrv,' 1839, 323.-DEKAY, New Y. Faun. IV, 1842, 180.-STORER, 

Synops . 1846, 150.-Aous. Lake Super. 1850, 279 . 

The genus Pimelodus, as here restrictE)d, is yet composed of numerous species) of whioh two 
divisions might be made. On the one hand the body is short and thickish, and the head 
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developed in the same proportions, with a caudal fin rounded,_ truncated, or sub-truncated ; on 
the other hand t.he body is slender and elongated, the head assuming the s'ame appearance, the 
caudal fin being more or less deeply furcated . P imelodus catus would typify the first ~ivision, 
and Pimelod~ts furcatus the second division . 

1. PIMELODUS CATULUS, G rd. 

·PLATE XLI, Fms. 4- 6. 

SPEC. CnAR -Head very much deprest~ed, constituting a little less than the fourth of the total length. Jaws equal; mouth 

of medium size . Eye rather small, sub-circular; its diameter entering about six and a half times in the length of the side of the 

head, and four times over the interocutnr space. The base of the anal enters five times in the tot al length. Caudal poste

rioriy sub-truncated , and constituting tho: sixth of the total length. Pectoral spines serrated upon their inner and outer 

aspects. 

Before we allude any further to the zoological traits characteristic of the present species, we 
have a few words to say respecting the accompanying figures : the fmout is less acute than in 
fig. 4; the upper jaw ought not to project beyond the lower one; the postnasal barbels are once 
again as long as represented on :fig. 5; the mental (chin) barbels are longer than exhibited in 
:fig. 6, since both pairs extend beyond the edge of the gill membrane, which forms the posterior 
outline of said fig. 6; and, :finally, the mouth hardly shows in a view from beneath, so that 
the same ought not to be seen on the same :fig. 6, and, if at all exhibited, it ought to extend to 
the very base of the maxillar barbels, that is, a good deal larger than apparent on that :figure. 

The body is deeper than long, being compressed along its entire length, more so, however, 
posteriorly than anteriorly . The head is longer than broad, very much depressed, broader 
than deep even at the occipital region ; it constitutes somewhat less than the fourth of the 
whole length. In a view from above (:fig. 5) the snout appears regularly rounded and rather 
narrower than a section across the occiput. The jaws are of .equal length, and the mouth, 
although well developed, is but of medium size, when compared to other species, its nearest 
allies. The eyes are rather small, sub-circular in shape ; their horizontal diameter entering 
about six times and a half in the.length of the side of the head, and four times on the inter
ocular space above. The maxillar barbel extends beyond the gill aperture, and somewhat, 
also, beyond the insertion of the pectoral :fins. The nasal barbel and thos~ situated under the 
chin have already been alluded to; they are, comparatively, quite elongated. 

The anterior margin of the dorsal :fin is equidistant between the extremity of the snout and 
the adipose; the spine is missing upon the specimen figured, it having accidentally been broken 
off; the :fin itself is quite narrow and high. The caudal, which constitutes the sixth of the . 
t otal length, is posteriorly truncated or sub-concave. As to the anal, it is rather deep and of 
but moderate length, its base entering :five times in th~ total length; the tip of its posterior 
rays, in being inclined backwards, extend somewhat further back than the posterior edge of the 
adipose. The ventrals are broad and short, being inserted nearer the anterior edge of the anal 
than the base of the pectorals ; their extremities extend to the origin of the anal , and hence 
overlap the vent. The pectorals are of moderate development, the spine at their external 
margin being :finely serrated on its outer as well as on its inner aspect. 

D I , 6; A 22; C 6, 1, 8, 7, 1, 6; V 8; PI, 9. 
Needless to say that the skin is smooth, since it is so in all the species of the genus . The 

lateral line is nearly straight from the supra-scapular region to the base of the caudal, being, 
anteriorly, nearer the dorsal than the ventral outliue. 
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The upper regions are greenish brown, whilst the inferior regions are whitish. The fins are 
olivaceous, at least the rays, for, the interradial membrane has a proclivity towards a black tint, 
which is particularly conspicuous on the anal, and but slightly on the ventrals and pectorals. 

References to thefigures.-Plate XLI, fig . 4, represents Pimelodus catulus, size oflife. Fig. 5 
~san outline of the same, seen from above. Fig. 6 represents the head from beneath. 

List of specimens. 

Catal. No. of Sex. Locality. Whe~ Whence obtained. Nature of Collected by-
No. spec. coltected. specimens. 

926 1 Q F.ort Smith, Arkansas •••• 1853 Lt. A. W. Whipple •. Alcoholic. Dr. Geo. G. Shumard. 
927 5 -----· ----------do ••• , ________ 1853 •••••• do •••••••••••. •••• do ____ ------do •••••• __ __ __ 

2. PIMELODUS FELINUS, G rd. 

'1- SPEc. CHA.R.-Head very much depressed, entering· four and and a half times in the totalleogth. Mouth large; jaws equal. 

Eye moderate, sub-circular; its diameter beiog C!lmprised about six timtls in the lengtli of the side of the head, and about thrice 

on the interocular space. Dorsal spine slender., posteriorly serrated. Base of anal fin entering four times and one-third in the 

total length. Caudal rounded off posteriorly, forming the sixth of the ~~tal length. Pectoral spinea serrated upon their inner 
and outer edges. 

This species Is Closely allied to the preceding one, from which it chiefly differs by a wider 
mouth, a broader head, a longer and less ·deep anal fin·, and the rounded off caudal fin. The 
anterior. a,spect of the -pectoral spine is less conspicuously serrated than in · the species j~st 
alluded to. On the other hand, the maxillar teeth are more developed, and the patches which 
they constitute are larger also. _ 

· The maxillar barbel extends beyond the insertfon of the pectoral ; the post-nasal barbel is 
long arid slender, and th·ose under the chin being also quite developed, since both pairs, when 
stretched, extend beyond the edge of the gill membra:ne. 

D I, 6; A 25; C 7, 1, 8, 7, 1, 8; V 8; PI, 8. 

The upper regions are of a uniform chocolate brown tint, whilst the inferior regions are dull 
white. 

List of specimens. 

Catal. No. of I Locality. When Whence obtained. Orig 'l Nature of Collected by-

No. spec. collected. No. specimens. 

-- --
924, 1 Trib. of Gypsum creek, Can\.diim. 1R53 Lt. A. W. Whipple. XV. Alcoholic. H. B. Yiillbausen 

925 2 Coal creek, Ark •••••••••••••••• 1853 
______ do ____ ______ 

VI. •••• do •••• •••••• do ••••••• 

3. PIMELODUS· ANTONIE~SIS, G rd. 

SPEc. CaA.R.-Head qulte depressed, nearly wedge-shaped, c~nstituting about the fourth of the total length. Upper jaw 
longest; mouth large. Eye small, s_ub-elliptical; its diameter entering aboQt eight times in the length of the side of the head, 
and somewhat over four times in the interocular space. Dorsal spine slender, slightly serrated posteriorly. B1se of anal fin 

somewhat longer thaQ the head. Caudal fin P.Osteriorly rounded, forming a little less than the sixth of the total length· 

Pectoral spine Berrated upon its-inner edlle· Re,dish brown above; whitish beneath. 

27 a 
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This species belongs to that division of the genus in which the body assumes a rather short 
and contracted appearance as well as the head. It reminds us of P. catus, P. catulus, and P. 
jelinus, and such· like. The nasal barbel is proportionally long and slender, extending 
considerably beyond the orbit. 'rhe external pair of submaxillar barbels is much longer than 
the inner pair, and stretches considerably beyond the gill apertures. The anal fin 1s qui<te 
elongated and rounded or convex upon its external margin, The rays are as follows: 

Br. VIII: VIII; D I, 6; A 26; C 8, 1, 8, 8, 1, '1; V 8; PI, 9. 

The specimen before us measures about seven inches in total length, and an inch and a half 
as its greatest depth. It is of a uniform reddish brown above, and of a dull white beneath. 

List of specimens. 

Catal. No. of Age. Locality. When collected Whence obtained. Orig. Nature.of Collected by-

No. spec. No. specimen. 

---- ----- - f---

923 1 Adult. N car San Antonio, Tex. 1853 Lt. A. W. Whipple. 10 Alcoholic. Dr. C. B. Kennerly• 

4. PIMELODUS AILURUS, Grd. 

PLATE XLIV. 

SPEC . CuAa.- Head large, broad and depressed, constituting the fourth of the total length. Mouth large and wide; lower 
jaw the longest; maxillar barbel ext'ending somewhat beyond the edge of the gill aperture. Eye small a~d sub-elliptical. 
Dorsal and pectoral fins interiorly serrated. Base of anal fin entering about five times and a half in the total length. Caudal 
fin somewhat emarginated posteriorly. Dark reddish brown above; whitish beneath. 

This species is rather stoutly built, having a large head, thick and contracted body. It is 
somewhat related toP. coenosus, differing from it by a larger head and an emarginated caudal 
fin. The lower jaw, which protrudes beyond the upper one, appears also to be a distinguishing 
feature bet.ween the two species. .The nasal barbel stretches somewhat beyond the orbit when 
laid over the head. The insertion of the ventral fins is equidistant between the tip of the snout 
and the insertion of the caudal fin. The base of the adipose fin is placed opposite the posterior 
half of the anal. 

Br. IX: IX; D I, 6; A 22; C '7, 1, 8, '7, 1, 8; V 8; PI, 8 . . 

The upper region of the head and body is of a dark reddish brown, sometimes almost black, 
whilst the inferior region is pale white, sometimes of a dirty yellowish. 

References to the figures.-Plate XLIV, fig. 1, represents Pimelodus ailurus, somewhat 
reduced in size. Fig. 2, being an outline of a view from above. Fig. 3, exhibiting the under 
surface of the head. 

Li<Jt of specimens. 

Cat a!. No. of Age. Locality. When collected Whence obtained. Nature of Collected by-
No. spec. specimens. 

- - - - -- - --. 
904 1 Adult. Lake Amelia, near Fort Snelling, 1853 Gov. I. I. St~vens •. Alcoholic. Dr. Geo. Suckley . 

Minnesota. 
905 1 Adult. ..... . .. do .... . .......... . .... . . 1853 

. 
.• ••• . do . ••• ••.•• •• . . .. . do . •• ·r ..... do •••••.••. • 
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5. PIMELODUS LUPUS, G r d ·. 

SPEc. Ca &R.-B_ody subfusiform, compressed; head depressed, broader than deep, anteriorly tapering, and constituting the 
fourth of the total length. Mouth moderate size, upper jaw the longest . Maxillar barbel extending to about the middle of 
the pectoral fin. Eye sub-elliptical, of medium size, its diameter entering nearly seven times in the length of the side of the 

head, and about three times in the interocular space . Dorsal spine very obtusely denticulated towards its upper extremity; 
pectoral spine very conspicuously so . Caudal fin moderately furcated . Base of anal fin shorter than the head, and contained 
nearly five t imes in the total length. Blackish brown above, dull white or light slate colored beneath. 

This species resembles somewhat P. vulpes (figured in the Rep . .to the U.S. and Mexican 
·Boundary Commission) in its general physiognomy, differing, however, from the latter by a 
proportionally shorter head. It belongs to that division of the genus in which the body and 
head assume a rather slender appearance. It is, however, more compactly built than most of 
its allies._ The rays of the fins are : 

Br. VII: VII; D I, 6; A 24; C 10, 1, 8, 7, 1, 10; V 8; PI, 9. 

·The insertion of the ventrals is nearly equidistant between the extremity of the snout and the 
insertion of the cau!'al. These fins themselves are broad, overlapping the vent and reaching the 
anterior margin of the anal when stretched backwards alongside the abdomen. The nasal 
barbels are slender, and do not extend as far as the posterior rim of the orbit. 

The upper region is dark brown with a metallic reflect, the »ead beneath being dull white and 
the .abdomen light bluish or slate colored. 

List of specimens. 

Catal. No. of Age. Locality. When collect ed Whence obtained Nature of spec. Collected by-

No. specs. 

- -
915 1 Young_ . From Indianola to Nueces ••• 1854 Ca.~. John Pope. Alcoholic •• ___ Capt . Pope. ___ 

916 3 Adult •• Head waters of the Rio Pecos. 1854 
_______ do ___ __ __ 

.. •• dO------- - ••• • dO----- ---

6. PIMELODUS OLIV ACEUS, G r d . 

PLATE XLI, Frcis. 1-3; and PLATE XLII. 

SPEc. Cn&R.-Body sub-fusiform, compressed. Head very mt~ch depressed and tapering, constituting about the fifth of tha 

whole leng th. Mouth small; upper jaw the longest. Maxillar barbel extending to the middle of the pectoral fin. Eye large, 

sub-elliptical ; i ts diameter contained five t imes and a half in the length of side of head, and about twice on the interocular 
space . Dorsal spine very finely serrated posteriorly; pectoral spine very strongly so. Caudal fin deeply furcated. Olive

brown above; olive-white beneath. 

The body and head have a rather slender appearance. It is allied to P. cmlurescens, from 
which it appears to differ by several minor characters) which we must refrain for the present to 
express comparatively in words, not having before us the specimens of the typical P. cmrulescens, 

preserved in the museum of the Smithsonian Institution, but not available at the time these 
pages were passing through the press. We have counted the rays upon specimens from the 
Yellowstone riyer, and found them to be as follow : 

Br. VII: VII ; D I, 6; A 26; C 10, 1, 8) 7, 1, 9; V 8; PI, 8. 
The nasal barbel is slender and rather short, and when stretched along the surface of the 

head not extending as far posteriorly as the hinder rim of the orbit, but averaging about 

between the latter and the pupil. 



212 U. S. P. R. R. EXP. AND SURVEYB-ZOOLOGY-GENERA.L REPORT. 

An olivaceous tint pervades throughout, rather brownish above and whitish beneath. 
R eferences to the figures .-Plate XLI, fig. 1, represents, size of life, a specimen of P imelodus 

olivaceus, caught in the Yellowstone river. Fig. 2 is a view from above. Fig. 31 the head 
seen from beneath. 

Plate XLII represents the same species, size of life1 from Fort Pierre, Nebraska. The mouth 
as delineated in fig. 3 is a good deal too small, by a mistake of the draughtsman. The anal and 
adipose fins in fig. 1 are likewise somewhat incorrectly drawn. 

List of specimens. 

Catal. ! No. of Age. Locality. When Whence obtained. Orig' l Natureo Collected by-

No. specs. collected No. specs. 

---- -----
906 5 Ad'lt&Y'g Fort Pierre, N.:braska. ------- · 1853 Dr. John Evans _ ------ AlcohoJi, Dr. Evans.- •• ••• 

907 2 Adult •••• Milk river, Missouri---------- 1853 Gov. I. I. Stevens ............ • •• do • •. Dr. Geo. Suckley. 

908 1 .•• do •••• . Yellowstone, Nebraska •••• __ • . 1854 Col. A. Vaughan. -- ---- -~_do ••. Dr. F. V. Hayden 

909 6 Young ___ Near the mouth of Poteau rivt•r _ 1853 Dr.G. G. Shumard ------ ••• do ••. Dr.G. G. Shumard 

910 1 1 .•• do ••••• Arkansas river, near Fort Smith. 1853 •• __ •• do ••• ••• • • ------ • •• do ___ .••••• do ________ 

911 1 1 ••• do ••••• N<Jbraska . -- ••• •• • •••••••• • - ·1856 Mr. Walker ••••• 12 • • • do ••• Mr. Walker·----

Family C Y P R IN I D A E . 
With a few exceptions1 the mouth is but little cleft, and t he jaws weak and toothless, the upper 

one being formed exclusively by the premaxillaries, behind which t.he maxillaries are situated. 
The inferior pharyngeal bones are armed with quite large teeth, the upper pharyngeals 
being wanting. The base of the cranium, which corresponds to the inferior pharyngeals, ex
hibits a process of the skull, it~ most cases covered with a horny plate. The body is generally 
elongated, covered with scales, cycloid in structure2 • One dorsal fin, occasionally provided at 
its anterior margin with a stout and strong spiny ray, but there is no adipose. The stomach 
has no cul-de-sac (creca) , and pyloric appendages are also wanting. The swimming or air 
bladder is in most cases divided into an auterior and a posterior portion, and is furthermore 
connected with the organ of hearing through a chain of so-called auditive bones. The external 
surface of the swimming or air bladder is remarkable for the tail-like distribution of its blood 
vessels. T here are four complete branchial arches, the accessory gills (pseudo-branchiae) vary
ing according to the genera ; sometimes they are gill-like, comb-like, or even glandulous, m 
which latter case they are covered by the mucous membrane of the branchial apertures; at 
others they appear to be entirely missing. 

SvN.-Cyprins, Cuv. R~n. Anim . II, 1817, 190. 

Cyprinoidts , Cuv. R~n . Anim., 2d ed. II, 1829; and, ed . Illustr . Poiss. 214.-Cuv . &. VAL. Hist. nat . P.oiss. 
XV I, 1842, 1. 

Cypriniclae, BoNAP. Sagg. distr. anim . vertebr. 1831, 113.-DE J{AY, New Y. Fauna, IV, 1842, 188.-STORER, 
Synops. 1846, 154. 

Cyprinoideae, RICHARDs. Faun. Bor. Amer. Ill, 1836, 109. 

Cyprinoitki (Agass.), MULL. in Weigm Archiv. fur ~aturgesch. I, 1843, 319. 

W e had contemplated giving more copious details respecting the species of this family than 
1 Ptychocht ilu! and Clinostomus. 2 Except .llulopygt and Meda, which are scaleleEs. 
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we are abie now to offer to our readers. Although years have already been devoted to this 
report, the subject is one of such magnitude that justice could not be done to it in all its parts. 
But as already l'ltated, such families as are now briefly passed in review will be taken up seriatim 
hereafter. A good deal is to be added to the Iconography of this family, and many corrections 
are demanded upon several of the accompanying figures. 

TRmE OF CYPRINA. 

Of the two genera of this group or tribe, whichever called, that have come to our knowledge 
within the territory, the ichthyic fauna of which we have now under investigation, one is 
provided with ·a buccal or rather maxillar barbel (Mylocheilus), whilst the other has none 
(Mylopharodon). The presence or absence of barbels, therefore, does not seem of primary im
port here. The teeth are of the molar kind (Dent~ molares) of the grinding type (D. masti
catorii), without grooves or ridges, and are disposed upon two permanent-and a third-, 
deciduous-rows, thus: 3 I 2 I 5-5 I 2 I 3. The ventrals are inserled in advance of the ante-
rior margin of the dorsal. 

SrN.-Oyprini, GRD. in Proc. Acad. Nat. Sc. Philad. Vni,1856,168. 

MYLOCHEILUS, Agass. 

GEN. CHAR.-Head elongated and sub-conical, rounded upon the snout, which overlaps the lower jaw. The mouth is sub

terminal, hori·lOntal, of medium size, and provided at its •angle with a maxillar barbel. The eye is well developed; the isthmus 

rather narrow. The body is elongated, lanceolated, com.)ressed, e.ub-fusifi•rm in profile. Pectoral fins slenderer than the von

trals, the latter being inserted under the anterior portion of the dorsal. Caudal fin furcated . Scales of medium size, longer 

than deep, with radiating grooves u pon their posterior section only. The lateral line follows the middle of the fla.nks . The 

pharyngeal bones are stoutish, expanded upop their convexity, with the inferior limbs very sho rt. The teeth are insert.,d upon 

a very much inclined plim, raised from the surface of the bone itself, from below upwards. They a re disposed upon two per

manent rows of five and two, and a third deciduous row of three in the thickness of the gum : 3121 5-51213. They are 

of the molar ki!ld of the grinding type , but without grooves and ridges. 

SiN -.Mylocheilus, AcASs . in Amer. Journ. of Sc. 2d series, XIX, 1855, 229.-Gnn. in Proc . Acad. Nat. Sc . Philod. 

Vlll, 1856, 169. 

We are acquainted so far· with but two genera of this tribe within the limits of the United 
States, both being peculiar to the western slope of the Rocky mountains. 

1. MYLOCHEILUS CAURINUS, Grd. 

; j,. 
PLATE XL VI, FIGS. 1- 4. 

SPEC. CnAR.-Head entering four times and three quarters iii the total length. Snout rounded and sub-conical, though 

rather blunt. Posterior extremity of maxillary extending to a vertical line drawn across the posterior rim of the hind nostril. 

Diameler of the eye contained five times and a half in the length of the side of the heed. Anterior margin of dorsal fin nearer 

the insertion of the caudal than the extremity of the snout. Anterior basal edge of ventrals situated opposite the third developed 

ray of the dorsal. Base of anal fin contained twelve times in the total length. Brownish black above; yellowish gold beneath . 

Two lateral darker bands, the inferior one '!.Ot extending quite so far back as the vent. 

SYN.-Cyprinus (Leuciscus) caurinus; R1cn. Faun. Bor. Amer. Ill, 1836,304 . 

.Mylocheilus caurinus, .GRn. in Proc. A cad. Na.t. Sc. Philad. VIII, 1~56, 169. 

This species has much of the general appearance of the following two, more, perhaps, of M. 
fraterculus than M. laterali.'!. The most prominent difference resides in the pharyngea~ bo~es 
being less expanded upon the superior limb, which is much more developed also. The mfenor 
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limb is also more slender. The head is more elongated, more conical than in M. lateralis, and 
larger than in M. fraterculus. The mouth is larger than in either of the two species just alluded 
to. The fins are well developed ; the dorsal and anal both are deeper than long ; their formula 
reads: 

D 2, 8 + 1; A 2, 8 + 1; C 8, 1, 9, 8, 1, 7; V 1, 9; P 17. 

The scales are sub-elliptical, somewhat smaller on the abdominal region than on the dorsal 
region. 

References to the figures.-Plate XLVI, :fig. 1, r epresents Mylocheilus caurinus, size of life. 
Fig. 2, a scale from the dorsal region. Fig. 3, a scale from the lateral line. Fig. 4, a scale 
from the abdominal region. 

List of specimens. 
,. 

ental. Correspond'g No. of Age. Locality. When Whence obtained. Nature of Collected by-

No. No. of teeth. spec. collected. specimens. 

----
213 2770 12 Adult Astoria, 0. T •••• 1855 Lt . W. P . Trowbridge. Alcoholic. Lieut. Trowbridge ---

2. MYLOOHEILUS LATERALIS, Agas s . & Pick. 

PLATE XLV, Fms. 5-8. 

SPEc. CHAR.-Head constituting the fifth of the total length. Snout sub-conical. Posterior extremity of the maxillary 
extending to a vertical line drawn across the hind nostril. Dtameter of the eye entering five times and a half in the length of 
the side of the head. Anterior margin of oorsal fin equi-distapt between the extremity of the snout and the insertion of the 
caudal. Base of anal fin contained fourteen times in the total length. 

SvN.-Mylocheilus laleralis, AGAss. & PICK. in Amer. Journ. of Sc. 2d ser. XIX, 1855, 231.-GRn. in Proc. Acad. Nat. Sc. 
Philad. VIII, 1856, 169. 

Although the dorsal and anal are both deeper than long, the length of the latter is propor
tionally less than in the preceding and the following species. The :fins present the general 
aspect, with a few differences in the number of the rays: 

D 1, 8 + 1; A 1, 9; C 8, 1, 9, 8, 1, 9; V 1, 10; P 19. 

The scales exhibit, also, the same general characters; their anterior margin, however, ap
pears to be more irregular; hence their outline assumes a somewhat less elliptical form. 

References to thefig~~res.-Plate XLV, :fig. 5, represents Mylocheiluslateralis, size of life. Fig .• 
6, a scale from the dorsal region. Fig. 7, a scale from the lateral line. Fig. 8, !'~-scale from 
the abdominal region. 

List of specimens. 

Catal. Correspond'g I No. of Age. Locaiity. When Whence obtained. Nature of Collected by-
No. No. of teeth . spec. collected. specimens. 

- --
212 2769 3 Adult Fort Steilacoom, 1853 Gov. I. I. Stevens ____ Alcoholic. Dr. Geo. Buckley ____ 

Puget' s Sound, 

Wash. Ter ----
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3. MYLOCHE!LUS FRATERCULUS, Grd. 

PLATE XLV, FIGs. 1-4. 
SPEC. CHAR.-Head entering five times and a half in the total length. Snout sub-conical. Posterior extremity of maxillary 

reaching a vertical line in.secting the nostrils. Diameter of the eye contained five times in the length of the side of the head. 
Anterior margin of dorsal fin nearer the ins~rtion of the caudal than the extremity of the snout. Base of anal fin contained 
twelve times in the total length. 

SrN.-Mylocheilusfraterculus, Gan. in Proc. Acad. Nat. Sc. Philad. VIII, 1856, 169. 

This species is closely allied to the preceding one by the shape of its pharyngeal bones, differ
ing from it by a more slender body, much smaller head, and a larger eye. The dorsal and 
pectoral fins are likewifle smaller, but there is no appreciable differences in the number of the 
rays. 

D 1, 8 + 1; A 2, 9; C 7, 1, 9, 8, 1, 7; V 1, 10; P 19. 
The scales are also irregular in their outline, and proportionally deeper. They appear to be 

a good deal smaller on the abdominal region than on the dorsal region. 
References to the figures.-Plate XLV, fig. 1, repr.esents Mylocheilus jraterculu11, size of life. 

Fig. 2, a scale from the dorsal region. Fig. 3, a scale from the lateral line. Fig. 4, a scale 
from the abdominal region. 

• List of specimens . 

Catal. Correspond' g No. of Age. Locality. When Whence obtained. Nature of Collected by-

No. No. of teeth. spec. collected. specimens. 

2~1 1 2768 3 Adult. Monterey, CaL __ 1855 Lt. W. P. Trowbr_idge. Alcoholic. Lieut. Trowbridge ___ 

MYLOPHARODON, Ayres. 

GEN. ·CHAR.- Head sub-conical arid tapering. Snout overlapping the lower ja.w. Mouth rather deeply cleft, with its gape 
horizontal; no maxillar barbel. The eye is small or moderate. The isthmus is narrow. Body elongated, subfusiform, com
pressed. Pectoral fins smaller than. the ventrals, the latter being inserted in advance of the anterior margin of the dorsal. 
Caudal fin furcated. The scales are rather small, exhibiting radiating furrows upon their posterior section only; the lateral line 
running below the middle of the flanks. The teeth are disposed upon an external deciduous row of two or three, and two 

permanent rows of two and four or five, thus: 2 I 2 I 5-5 I 2 I 2, or 3 I 2 I 4-4 I 2 I 3. The crown is quite compressed. 

SrN.-Mylopharodon, AYREs, in Proc .• Cal. Acad. Nat. Sc. I, 1855, 35.-Gan. in Proc.Acad. Nat. Sc. Philad. VIII. 

1856, 169. 

This genus is most closely related to Mylocheilus. The species which it includes are remark
able for their elongated bo.dy, their sub-conical and tapering head; their deeply-cleft mouth; 
the ventrals being inserted in advance of the anterior margin of the dorsal, the caudal furcated, 
and the isthmus narrow. But Mylopharodon has no barbels upon either maxillaries or the 
angle of the mouth. The pharyngeal bones are likewise stoutish, but the inferior limb is more 
elongated than in Mylocheilus, . though a little smaller · than the upper limb. We observe the 
same system of dentition ; but the crown of the teeth is much more compressed than in 
Mylocheilus. 
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1. MYLOPHARODON CONOCEPHALUS, Gr d . 

PLATE XL VI, Fms. 5-8. 

SPEc. CHAR .-Head sub·conical. Posterior extremity ofmaxillar bone not extending as far as the anterior rirR of the orbit . 

Eye well developed. Pectoral and ventral fins of moderate size. Vertical fins well developed. ~al and dorsal much deeper 
than long . Base of anal entering twelve times and a half in the total length . Brown above ; whitish beneath. 

STN .- Gila conocephala; B. & ti. in Proc . A cad . Nat . Sc., Philad. VII, 1854, 134. 
M ylophm·odon conocepha/us, GRn. in Proc . A cad. Nat . Sc., Philad . V Ill, 1856, 169 . 

There was but one specimen of this species collected, about seven inches and a half in length. 
Its general shape is sub·fusiform, compressed; the back slight-ly convex from the nape to the 
posterior margin of the dorsal fin. 'fhe head is sub-conical and contained exactly four times in 
the length, the caudal fin excluded. The mouth is comparatively large, although the posterior 
extremity of the maxillar bone does not quite extend to the anterior rim of the eye ; the snout 
being prolonged, and the cleft of the mouth nearly horizontal. The eye is sub-circular and its 
diameter contained five times and a half in. the length of side of head. The anterior margin of 
the dorsal is nearer the end of snout than to the tip of the central rays of the caudal. The 
furcated caudal participates of the slender appearance of the body. The origin of anal is 
situated behind the base of the dorsal. The insertion of the ventrals is situated in advance of 
the anterior margin of dorsal ; their tip reaching the anus. " 

D 2, 9; A 2, 9; C 8, 1, 9, 8, 1, 9; V 1, 9; P 16. 
The scales are sub-circular and of medium size ; the lateral line forms an open curve along 

the sides, the convexity of which is downwards. 
The upper regions of body and head are brown ; the sides yellowish ; and the abdomen 

whitish. 
References to the figures.- Plate XLVI, fig. 5, represents Mylopl~arodon conocephalus, size of 

life. Fig. 6 is a scale from the dorsal region. Fig. 7, a scale from the lateral line. Fig. 8, 
a scale from the abdominal region. 

List of specimens. 

Catal. Correspond' g No. of Age. Locality. When col- Whence ob tained. Nature of Collected by-
No. No. of teeth. spec. lected. specimen. 

-- ----
243 2795 1 Young. Rio San Joaquin, 1853 Lt. R. S. Wijliamson. Alcoholic_ Dr. A. L. Heermann. 

I 
Cal. 

2. MYLOPHARODON ROBUSTUS, Ayre s . 

PLATE XL VII. 

SPEC . CH.&.R.-Upper surface of head very declivous ; snout tapering, almost wedge·shaped. Posterior extremity of max
illary extending to a vertical line drawn across the anterior rim of the orbit . Eye of medium size. Pectoral and ventral fin a 
broad and stout. Anal nearly as large as the dorsal. Ground color olivaceous, darker above than below. 

SYN.-Mylopharodon robuslus, AYREs, in Proc. Cal. Acad. Nat. Sc., I, 1855, 33.-Gan. in Proc. Acad. Nat. Sc. Philad. 
VIII , 1856, 169 . 

This species is closely allied to the preceding one. The head is contained four tirues and a 
hal f in the total length. The diameter of the eye entering nearly eight times in the .length 
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of the side of the head. The anterior margin of the dorsal is nearer the tip of the central rays 
of the caudal than the extremity of the snout. The base of the anal enters but eleven times in 
the total length. The insertion of the anal is comparatively more anterior than in M. conoce
phalus, and that of the ventrals also. We count the rays as follows: 

D 2, 8 + 1; A 2, 8 + 1; C 6, 1, 9, 8, 1, 6; V 1, 9; P 18. 
The dorsal scales appear to be sub-circular, deeper than long; whilst those of the lateral 

line and of the abdominal region are longer than deep and somewhat irregular in their outline. 
The largest specimen, from which the accompanying figure ,was made, measures eighteen 

inches and a half in total length. 
The one received from Dr. Ayres is smaller, measuring but sixteen inches. Both were 

purchased in the market of San Francisco, and are reported as having been caught in the San 
Joaquin river. 

References to thejigu1·es.-Plate XLVII, fig. 1, represents Mylopharodon robustus, reduced in 
size. Fig. 2 is a scale from the dorsal region. Fig. 3, a scale from the lateral line. Fig. 4, 
a scale from the abdominal region. 

List of spemmens. 

Catal. Corres. No. No. of Age. 'Locality. When col- Whence obtained. Orig'l Nature of Collected by-
No. of teeth. spec. lect.ed. No. specimen. 

-- -----
244 2796 1 Adult. San Francis- 1855 Lt. R. S. Williamson. ------ Alcoholic. Dr. JohnS. Newberry. 

co, Cal • •• 

934 ....................... 1 •• do •• •••• do •••••• 1856 Dr. W. 0. Ayres ••••• 1 •••• do •••• Dr. W. 0. Ayres •••• 

TRIBE OF CATOSTOMI. 

The distinguishing characters of the suckers or Oatostomi as a peculiar group consist, in 
the first place, .in the structure and position of the mQnth, which is surrounded with large and 
fleshy lips, situated under the protruding snout, and in the absence of barbels. The pharyngeal 
bones are 'sickle-shaped, varying in the curvature of the dental portion and also in the inferior 
branch. The teeth are numerous, disposed upon one single series ; the inferior ones being 
longest, the others diminishing in size upwards. To use the expression of Heckel, the teeth 
are pectiniform (Dentes p ectinijormis), that is, arranged like a comb. The anterior margin of 
the dorsal fin is situated in advance of the insertion of the ventrals. 

Modifications of these characters, associated with others, will furnish the means of distin
guishing the genera. 

SrN.-Catostomi, AoAss. in Amer. Journ. of Sc., 2d series, XIX, 1855, 73.-GRD. in Proc. Acad. Nat. Sc. Philad., VIII , 
1856, 170. 

The scarcity of materials at our command will compel us to give a very brief diagnosis of 
the generic characters to be assigned to Oarpiodes. 

28 a 
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CARPIODES, Rafin . 

G EN. CHAR.-Mouth rather small, inferior, protractile, tubuliform when protracted , surrounded by narrow lips, transversly 

folded. Lower jaw shorier than the upper. 

SvN.- C'arpiodes, R.6.FJN. Jchthyol. Ohiens., 1820, 56.-AoAss. in Amer. Journ. of Sc. and Arts, ftecond series, XIX, 1855, 74. 

The above are the only characters which we have so far been able to detect as properly 
belonging to Oarpiodes, leaving aside the pharyngeal bones and the teeth. In B ubalichthys 
"the mouth opens obliquely downwards and forwards, the lower jaw being nearly as l ong as the 
upper. The lips are small and granulated." In Ictiobus "the mouth opens directly forwards, 
and is large and round. The lips are small, smooth and thin." Whatever else has been 
said concerning generic differences between these three genera we have not found t4em to apply 
strictly. But, as aheady stated, we lack materials, for the present, and must defer to a future 
opportunity the revision of this curious group of fishes. 

CARPIO DES DAMALIS, G r d . 

PLATE XL VIII, FIGS. 1-4. 

SPEc. CuAn.-Head constituting the fifth part of the total length. Eye sub-circular, its diameter being contained four times 
and a half in the length of the side of the head . Angle of the mouth reaching a vertical line drawn in advance of the pupil. 

Insertion of ventral fins opposite the seventh ray of the dorsal. Caudal posteriorly concave. Dorsal fin superiorly concave . 

Lower fins moderately developed. Scales deeper than long, grooved on all sides. Reddish brown above; silvery beneath. 

SvN.- Carpiodes damalis, Gnn. in Proc. Acad. Nat. Sc. Philad. VIII, 1856, 170. 

I have before me a specimen of this species measuring seven inches and three-quarters in 
total length. The greatest depth of the body is contained about three times and a half in that 
length, whilst the head constitutes the fifth part of it. The dorsal is much longer than high 
anteriorly; its anterior margin is nearer the end of the snout than the insertion of the caudal 
fin, which is posteriorly concave. The origin of the ventrals is situated opposite the fifth 
developed ray of the dorsal, the seventh in the series. The pectorals are small. The branchi
ostegals are three on either side. 

Br. III: III ; D 27 ; A 10; C 4, 1, 8, 8, 1, 3; V 10; P 16. 

The anterior two rays, in both the dorsal and anal fins, are rudimentary, as also the exterior 
one in the ventrals. 

The eye is sub-circular, its diameter being contained four times and a half in the length of 
the side of the head. The snout is sub-conical. A line drawn perpendicularly to the angle of 
the mouth would pass in advance .of the pupil. The sub-opercle is largely developed, and 
contrasts greatly with its reduced size in 0. (I. ) tumidus, figured in the report of the United 
States and Mexican Boundary Survey. 

The scales are very large; thirteen lateral rows may be counted from the anterior margin of 
the dorsal to the insertion of the ventrals. They a;re somewhat higher than long, with 
radiating furrows all around, more numerous upon the anterior section than elsewhere. The 
lateral line undergoes a slight fall upon the thorax, then runs straightway to the. base of the 
caudal along the eighth row of scales under the anterior margin of t he dorsal. 

References to the figures.-Plate XLVIII, fig. 1, represents, size of life, Oarpiodes damalis. 
Fig. 2, a scale from the dorsal region. Fig. 3, a scale from the lateral line. Fig. 4, a scale 
from the abdominal region. 
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List of specimens. 

Catal. Corr. No. No. of Age. Locality. When Whence obtained. Nature of Collected by-
No. of teeth. spec. collected. specimen. 

- - -------- -
178 2742 1 Adult. Milk river, affiutlnt of 1853 Gov. I. I. Stevens • • . Alcoholic. Dr. Geo. Buckley .. . 

Upper Missouri. 

178 2742 12 Young . ..... do . .. .. ... . .. . .. 1853 .• • •• • do ••••••. • • ••• . • • . do • •• • . • • • • • do . • •••• ••• •• • 

179 ············ 1 ... ... Fort Pierre, Neb ••••• • 1854 . •• • • • do .. . ....... . . .... do .... Dr. Jno. Evans . . ... 

MOXOSTOMA, Rafin. 

GEN. CHAR.-The body is elongated, compressed; the bead small ; tbe_moutb small also, opening obliquely forwards and 

downwards. The lips are small and transversely ridged ; the Jnferior one being slightly bilobed. The anterior margin of 

the dorsal is situated in advance of the insertion of the ventrals. The dorsal fin itself is either higher than long, or else its 
length is equal to its height, varying somewhat according to the sexes, as well as the anal, which is, however, always deeper 

than long. The shaft of the pharyngeal bones constitutes a very open curve, the convex margin of which is regular and entire. 

The teeth themselves are very much compressed, strongly curved inwardly, and much larger inferiorly than superiorly. 

SvN.-Moxostoma, RAFIN. Ichth. Ohiens. 1820, 54.-AoAss. in Amer. J ourn. o Sc. 2d aerie~, XIX, 1855, 84.-GRn. in 
Proc. Acad ~ Nat. Sc. Philad. VIII, 1856, 170. 

The most striking character by which this genus may be recognized amongst the other 
cyprinoids, it must be conceded, is the absence of that lateral line possessed by almost every 
fish. In other respects it resembles Ptychost<Ymus and OatOJitomus, from which it, however, 
differs by the structure of the pharyngeal bones and the teeth. 

The scales are longer than deep, and so very much imbricated that they appear deeper than 
long. They are furrowed upon their anterior and posterior sections; the grooves being 'much 
more numerous posteriorly than anteriorly, giving often the body a striated appearance. 

-~· 

MOXOtTOMA CLA VIFORMIS, G r d . 

PLATE XL VIII, FIGS. 5-9. 

SPEc. CHAR.-Head constituting the fifth of the total length. Mouth rather small; lips conspicaously plaited or ridged. 
Eye mode.rate sized, circular ; its diameter contained about four times in the length of the side of the head . Anterior margin 

of dorsal fiii near~r the snout than the base of the caudal. · Ventrals inserted opposite the fifth ray of t he dorsal. Caudal fin 

posteriorly concave. Anal fin narrow and deep. Scales much longer than deep , very much imbricated. Yellowish brown, 

rather dusky along the dorsal region . • 

SvN.-Moxostoma claviformis, GRn . in Proc . Acad. Nat. Sc. Philod. VIII, 1856, 171. 

Its general outline has a club-shaped appearance, a trait, though more or less generical , is 
especially characteristic here. The largest specimens .:which we have examined are four inches 
in total length, and in all probability not very immature. The greatest depth, taken across 
the pectoral r egion, is contained four times and a half in the total length, in which the head 
enters five times. The eye is circular and moderate in development, contained a little over 
four times in the length of the side of the head. The upper margin of the dorsal fin is sub
convex ; its anterior margin is nearer the tip of the snout than the insertion of the caudal fin. 
The caudal is concave posteriorly; the anal narrow and deep. The ventrals are inserted opposite 
the fifth ray (or third developed one) of the dorsal, and their t ips do not extend as far back as 
the t ips of the posterior tays of the dorsal _fin when bent along the dorsal line. 
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D 13 ; A 10; 0 4, 1, 8, 8, 1, 3; V 9; P 15. 
The scales are sub-elliptical in general sha.re, presenting no grooves upon their lateral 

sections, but few upon the anterior section, and numerous posteriorly upon that section of the 
scale that is exposed. 

The color is yellowish brown, lighter beneath than above, where a dusky hue sometimes· 
prevails. The sides and inferior surface of the head are likewise rather yellowish olive. 

References to the .figures.-Plate XLVIII, fig. 5, represents Moxostoma claviformis, size of 
life. Fig. 6, an outline from above. Fig. 7, a section of the body, taken across the line of 
greatest depth. Fig. 8, a scale from the dorsal region. Fig. 9, a scale from the abdominal 
region. 

List of specimens. 

Cat a!. No. of Age. Locality. Whe'n Whence obtained. Orig. Nature of Collected by-

No. spec. collected. No. specimen. 

--- - --
165 5 Adult& Coal Creek, tributary of south 1853 Lt. A. W. W hipple VI Alcoholic. H . B. Mollhausen . 

Young. fork of Canadian river. 

PTYCHOSTOMUS, Agass . 

GEN. CHAR.- H ead short and ~tout. Mouth protractile and directed downwards. T ransverse folds or ridges upon the lips . 

Inferior lip but slightly lobed. Body sub-fusiform, elongated, covered with well developed scales, as large anteriorly as 
posteriorly. 

SvN.-Ptychostomt~s, AGAss . in Amer. Journ. of Sc. 2d series, XIX, 1855, 88 .- GRD. in Proc. Acad. Nat . Sc. Philad . 
VIII, 1856, 172. 

Hesembles Oatostomus in its general appearance. The height of the dorsal may be either 
equal to its length or somewhat higher than long. The wing"-like expansions of the pharyngeals 
is anything but characteristic of this genus. The conspicuous lateral line will at once dis
tinguish it from Moxostoma. The mouth is much more protractile, and directed more down
wards than in the latter mentioned genus. 

PTYOHOSTOMUS HAYDEN!, G r d . 

PLATE XLIX, Fms. 1- 4. 

SPEc. CHAR.-Body sub-fusiform. H ead contained five times and a half in the total length. Eye sub·circular, moderate 

sized; its diameter entering five times in the length of the side of the head. Dorsal fin higher than long; its anterior margin 

being much nearer the tip of the snout than the insertion of the caudal. The latter is furcated . Insertion of ventral fins 

situated opposite the middle of the dorsal. Anal much deeper than broad. Pectoral moderate sized . Scales longer than 
deep, furrowed upon their. anterior and posterior sections. 

SvN.-Ptychostomus haydeni, GRD. in Proc. Acad. Nat. Sc. Philad . VIII, 1856, 172. 

The head is contained five times and a half in the total length. The body is sub-fusiform, 
very regular in its outline. The eye is sub-circular and moderate in its development; its 
diameter being contained five times in the length of the side of the head. The opercle is 
largely developed, whilst the sub-opercle is small, a character which is more or less generical. 
The dorsal fin is somewhat higher than long ; its upper margin is sub-concave, its anterior 
margin being nearer the tip of the snout than the l;lase of the caudal. The caudal is furcated. 
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The origin of the ventrals is situated in advance of the middle of the dorsal. The tips of the 
pectorals reach a vertical line drawn from the origin of the dorsal. 

- D 15; A 10; C 4, 1, 8, 8, 1, 3; V 10; P 1'1. 
There are two rudimentary rays at the anterior margin of both the dorsal and the anal, and 

one at the exterior margin of the ventrals; these are all summed up in the formula. Thirteen 
rows of scales may be counted between the origin of the ventrals and the anterior margin of the 
dorsal; the scales themselves are longer than deep, provided with radiating furrows upon their 
anterior and posterior sections, the margin of which is irregularly convex. The lateral line 
runs through the median row of scales. 

References to the ftgures.-Plate XLIX, fig. 1, 'represents, size of life, Ptychostomus haydeni, 
from the Yellowstone river. Fig. 2, a scale from the dorsal region. Fig. 3, a. scale from the 
lateral line. Fig. 4, a scale from the abdominal region. 

List of specimens 

Catal. Corresponding No. of Age. Locality. When Whence obtained. Nature of Collectea by-
No. No. of teeth spec. collected. specim.en. 

-- --- - -----
172 2759 2 Adult. Yellowstone river .. ..... .. 1854 Col. A. Vaughan . Alcoholic. Dr.F. V.Hayden 
173 1 •. do:. Missouri river at Fort Pierre 1854 Gov. I. I. Stevens • • ••• do . ... Dr. John Evans . 

... 

ACOMUS, Girard. 

GEN. CHAR.-The head is very elongated; the lips being papillated and the lower one very deeply cleft. The dorsal fin is higher 
than long, and the scales are much smaller upon the anterior region of the body than posteriorly. The pbaryngeals are 
gently arched and not expanded ; the teeth, compressed and bituberculated, the inner projection conspicuous; the outer one 
obsolete, though existing. 

SYN.-Acomus, Gnn. in Proc. Acad. Nat. Sc. Philad. VIII, 1856, 173. 

The lips being papillated and the inferior one cleft as in Oatostomus, the·· distinction between 
this genu~ and the oni just alluded to consist.s chiefly in a more elongated head and the dispro
portion in the size of the scales of the anterior and posterior regio.n of the body. The 
pharyngeal bones and teeth will also afford some structural peculiarities, enabling us to 
discriminate between the species belonging to either of these two genera. 

1. ACOMUS GENEROSUS, Grd. · 

SPEo. c~ ... n.-Head constituting the fift.h of the total length; mouth moderate sized; lips rather small, covered with uniform 
granules. Eye small, sub-circular; its diameter entering five times in the length of the side of the bead. Anterior margin of 
dorsal fin equi-distant between the extremity of the snout and the insertion of the caudal. Extremities of ventrals not reaching 

the vent; their origin taking place under the posterior third of the dorsal. Olivace<!us above, blotched with blackish; yellowish 

olive beneath. Fina unicolor. 

SYN.-Oatostomua (Acomus) gencroSUB, Gno. in Proc. Acad. Nat Sc. Pbilad. VIII, 1856, 174 . . 

It is a rather short and contracted species, particularly when compared to A. g1iseus. The 
head constitutes about the fifth of the total length. The lips are less developed than in A. 
griseus, and the tubercles uniform throughout. . The eye is moderate sized and sub-circular ;· its 
diameter entering five times in the length of the side of the bead. The anterior margin of the 
dorsal fin is equi-distant between the tip of the sn.Out and the insertion of the caudal fin. The 
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scales are larger than in A. griseus, especially those on the anterior portion of the body. The 
lateral line runs nearly straight along the middle of the flanks to the base of the caudal. 

The color of the dorsal region and sides of the body is olivaceous, obscurely dark blotched ; 
the inferior regions being unicolor, yellowish olive. All the fins assume the latter tint. 

List of specimens. 

Catal. No. of Locality. When col- Whence obtained. Nature of Collected by-

No. pee. lected. specimen. 
# --

256 3 Cotton-wood creek, Utah .• 1854 Lieut. E. G. Beckwith . . Alcoholic .• • Lieut. E. G. Beckwith •• 

2. ACOMUS GRISEUS, Grd . 

PLATE XLIX, Fms. 5-9. 

SPEo. CHAn.- Head constituting the fifth of the entire length. Mouth moderate. sized. Granules of lower lip largest close 

to the mouth. EJ e small, sub-elliptical; its longitudinal diameter entering about seven times in the length of the side of the 
head. Anterior margin of dorsal fin equi-distant between the extremity of the snout . than the insertion of the caudal. 
Extremities of ventrals not reaching the vent; their origin taking place under the pqsterior. third of the dorsal. Greyish ~rown 

above; whil.ish or yellowish beneath. 

SYl(.- Catostomus (Acomus) gri.seus, GRD. in Proc. Acad. Nat Sc. Philad. YTII, 1856, 174. 

The body is slender, gracefully fusiform in its outliP~, the head forming the fifth of .the 
entire length. The longitudinal diameter of the eye is contained seven times in the.length of 
the side of the head in the adult, and five times in the young. The anterior margin of the 
dorsal is equi-distant between the tip of the ·snout and the insertion of the caudal _fin. The 
ventrals are inserted opposite the posterior third of the dorsal. The anal is slender. 

D 13; A 10; 0 6, 1, 8, 8, 1, 5; V 10; P 16. 

The scales are elliptical in their outline, exhibiting radiating furrows upon their entire 
periphery. In the lateral line they assume various sizes and shapes. 

The color of the upper regions is greyish brown ; the inferior regions being whitish or 
yellowish. The dorsal and caudal are olivaceous; the ana] and ventrals yellowish, whilst the 
pectorals are greyish above and yellowish beneath. 

References to thejigures.- Plate XLIX, fig. 5, represents Acomus griseus, size of life. Fig. 6 
is a scale from the dorsal region. Figs. 7 and 8, scales -from the l ateral line. Fig. 9, a scale 
from the abdominal region. 

List of specimens. 

Catal. Cor. No. No. of Locality. When col- Whence obtained. Nature of Collected by-
No. of teeth. spec. lected. specimen. 

----
259 2805 2 Sweetwater Fork of Platte 1853 J . ::;. Bowman .•••. Alcoholic .••. J . S. Bowman -- - ~ -

river, Nebraska. 
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3. ACOMUS LACTARIUS, Grd. 

PLATE L. 

SPEo. CaAR.-Head constituting somewhat less than the fifth of the total length. Mouth small; lips well developed, covered 
with uniform gt'anules. Eye large, sub-circular; its diameter entering five times in the length of the side of the head. Anterior 
margin of dorsal fin somewhat nearer the insertion of the caudal than the extremity of the snout. Insertion of ventrals situated 
opposite the posterior half of the dorsal; their tip .extending to tbe vent. Greyish brown above; greyish white beneath. 

SvN.-Catostomus (Acomus) lactarius, Gnn. in Proc. Acad. Nat. Sc. Philad. VIII,-1856, 174. 

1t is "closely allied to the preceding species, from which it differs by a stouter head, larger 
eyes, and larger scales on the body. The scales are longer than deep, sub-quadrangularly 
elliptical, with radiating furrows upon their anterior and posterior sections alone.; a trait of 
structure by which they may readily be distinguished from those of the preceding species. The 
upper margin of the dorsal fin is concave, whilst it is nearly straight in .A. griseus. 

D 13; .A 10; C 4, 1, 8, 8, l, 5; V 11; P 17. 

The color is greyish brown above, and greyish white beneath. The fins being greyish olive. 
References to the.figures.-Plate L, fig. 1, represents .A.com~ lactarius,· size of life. Fig. 2, a 

scale from the dorsal region. Fig. 3, a scale from the lateral line. Fig. 4, a scale from the 
abdominal region. Fig. 5, the young of t};te same species. 

List of. spe~imens. 

Catal. Cor. No. No. of Age. Locality. When col- Whence obtained. Nature of Collected by-

No. of teeth. spec. lected. specimen. 

--- - - - -
257 2804 2 Adult. Milk river, affiuent of 1853 Gov. I. I. Stevens. Alcoholic .. Dr. Geo. Suckley ... 

Upper Missouri. 

258 .. ... ... - 5 Young. . . . . ... . do . ........... .... • do ..... ....... do ........ ..~.do .. .. .••••.• do ••• •••• ••• 

CATOSTOMUS, L e s u. 

GEN. CHAR -Head moderately elongated. Lips papillated; lower one deeply cleft. The dorsal fin is genera1ly longer than 

high , and the size of the scales nearly equal anteriorly and posteriorly. The pharyngeals are provided with a little expansion 
inferiorly; the teeth being compressed, with"the inner projection of the crown alone developed. 

SvN.-Oatwtomus, Lxsu. in Jour. Acad. Nat. Sc. Philad. I, 1817, 89.- R.t.FIN. Ichth. Obiens. 1820, 53.- Cuv. R~gn. Anim. 
2d ed. II, 1829; &, ed. illustr. PoiBB. 220.-S~RER, Rep. Fish. Mass. 1839,83; Synops. 1846, 166; &, 

Hist.IFish Mass. in Mem. Amer. Acad. New S. V, 1855, 290.-DEKAY, N.Y. Faun. IV, 1842, 196.- HxcK. 

in Russeg. Reisen, I, , 1842, 102'2.-Cuv. & VAL.{Hist. nat. Po is. XVII, 1844, 418.-AoAss. Lake Sup. 1850, 

356; oc, m Amer. Journ. Sc. 2d ser- XIX, 1855, 92.-Gnn. in Proc. Acad. Nat. Sc. Pllilad. VIII, 1856, 174. 

As characterized above, this genus contains yet numerous species, and, what is very curious, 
it includes several species from the western slope of the Rocky mountains, "together with those 

originally known in the eastern States. 
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1. CATOSTOMUS OCCIDENTALIS, Ayres. 

SPEo. CHAR.- Head constituting less than the fifth of the total length. Eye of medium size; mouth rather small; labial 

papillae small and rather inconspicuous. Isthmus very broad. Dorsal fin longer than high; its anterior margin nearly equi
distant between the extremity of the snout and the insertion of the caudal. The anterior margin of the ventrals corresponds to 

the middle of the dorsal, and_ is nearer the extremity of the snout than the tip of the lower lobe of the caudal. Posterior 
extremity of anal fin reaching the rudimentary rays at the inferior lobe of the caudal, which is moderately emarginated. 
Scales moderate. Upper regions of a greyish lead tint; beneath of a soiled yellow or white. 

Snr.-Cbtcsiomu3 occidentalis, AYRXS, in Proc. Cal. Acad. Nat. Sc. I, 1854, 18.-AoAss. in Amer. Journ. of Sc. 2d Ser .XIX, 
1854, 94.- GnD. in Proc. Acad. Nat. Sc. Philad. VIII, 1856, 174. 

This species has been described under the same name almost :simultaneously by two different 
naturalists, one in the west, the other in the east. It is brought to the market of San Francisco, 
and said to be quite common in the Sacramento and San. Joaquin rivers . The largest specimen 
we have examined measures twelve inches and a half; we have counted the rays of the fins as 
follow: 

D 2, 13 + 1; A 2, 8; C 7, 1, 8, _8, 1, 6; V 1, 11; P 18. 
The scales are moderate sized, somewhat longer than deep, posteriorly rounded, anteriorly 

obtuse angled and laterally linear. Numerous radiating grooves may be observed upon the 
anterior and posterior sections. · 

List of specimens. 

Catal. Corresponding No. of Age. Loc!llity. When Whence obtained. Nature of Collected by-
No. No. of teeth. spec. collected. specimen. 

--
241 2794 2 Adult. San Francisco, Cal. 1855 L t. R. S. Williamson. Alcoholic. Dr. John S. Newberry. 

2. CATOSTOMUS LABIATUS, Ayres. 

Sno. CHAR.- Head constituting tbe fifth of the total length. Eye small. Mouth of medium size; labial papillae conspicuously 
developed. Dorsal fin higher than long ; its anterior margin nearer the extremity of the 'snout than the base of the caudal. 

Pectoral fins quite elongated and well developed. Insertion of ventrals situated opposite the posterior third of the base of the 
dorsal, and nearer the ext1·emity of the snout than the tip of the lower lobe of the caudal. Posterior extremity of anal fin 

extending to the rudimentary rays of the caudal. The ~cales are large. The upper regions are black, the lower half of the 
sides clouded black and yellow, whilst the belly and the inferior surface of the head are yellow, almost unicolor. . 

Snr.- Chtostomus labiatus, AYRES, in Proc. Cal. Acad. Nat. Sc. I, 1855, 32.-GRD. in Proc. Acad. Nat. Sc. Philad. VIII, 
1856, 175. 

Is easily distinguished from the preceding speciP-s by its dorsal fin, which is higher than long, 
its larger mouth, larger lips, and more conspicuous labial papillae. 'Phe eye is smaller, since its 
diameter enters somewhat over seven times in the length of the head. We count the rays as 
follow: 

D 2, 11 + 1; A 1, 8; C 4, 1, 9, 8, 1, 5; V 1, 10 ; P 17. 
The scales are large, deeply imbricated, longer than deep, sub-elliptical in their outline, lat~rally 

almost linear, with numerouR radiating grooves upon their anterior and posterior secti~\ns, 
extending even sometimes to the lateral sections with a proclivity of being directed towards the 
anterior margin. 

The color is dark blackish brown above, becoming lighter on the sides, which are blotched; 
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the inferior surface of the head and abdomen being yellowish or whitish. The specimen before 
us measures fifteen inches in total length. 

List of .specimens. 

Catal. Corresponding No. of Age. Locality. When Whence ·obtained. Nature of Collected by-
No. No. of teeth. spec. collected. specimen. 

-
23:l 2792 1 Adult. Klamath lake, CaL 1955 Lt. R. S. Williamson Alcoholic. Dr. J ohnS. Newberry. 

3. CATOSTOMUS MACROCHEILUS, Gr d. 

SPEC. CaAa.-Head constituting the fifth of the total length. Eye of medium size. Mouth large, provided with large lips 
and conspicuous labial papillae. Isthmus very broad. Dorsal fin much longer than high; its anterior margin nearly equi

distant between the extremity of the snout and the insertion of the caudal. Insertion of ventrals situated opposite the anterior 
third of the dorsal, and nearer the extremity of the snout than the tip of the lower lobe of th~ cauJal. Posterior extremity 
of tbe anal extending beyond the rudimentary rays of the caudal, which is posteriorly orescent·8haped. Scales rather large. 

Bluish black above; whitish beneath. 

SYN.-Oatostamus macrocheilus, Gao. in Proc. Acad. Nat. So. Philad. VIII, 1856, 175. 

This species is very different from the preceding two ; the head is larger a.nd more elongated; 
the mouth larger, and hence much larger lips, covered with large papillae. The scales which 
cover the body are larger than in 0. occidentalis, and sma1ler than in 0. labiatus. The head 
constitutes the fifth of the total length ; the horizontal diameter of the eye is contained nearly 
six times in the length of the side of the head. The head itself is sub-quadrangularly pyramidal, 
anteriorly truncated with the upper edge of the snout projecting. 'rhe anterior margin of the 
dorsal is a little nearer the end of the snout than the insertion of the caudal fin ; its upper 
margin is concave ; its base enters over six times and a half in the total length. The anal is 
well developed, for, its tip extends beyond the base of the caudal. 'rhe ventrals are inserted in 
ad vance of the middle of the dorsal. The pectorals are large and elongated. 

D 2, 14 + 1; A 1, 8; C 5, 1, 8, 8, 6; V 11; P 18. 
The scales are nearly as deep as long, irregularly rounded, well imbricated, with radiating 

grooves upon their anterior and posterior sections. The specimen obser.ved measures sixteen 
inches in total length. 

The dorsal region above the lateral line is bluish black; a d~:~.rker broad streak may be traced 
along and bel ow the lateral line, over the side of the head across the orbit. The rest of the 
flank is of a metallic yellow, which extends similarly over the side of the head, the inferior 
surface of which, as well as the abdomen,· are whitish. 

List of speCimens. 

Catal. Corresponding No. of Age. Locality. When Whence obtained. Nature of Collected by-

No. No. of teeth spec. collected. specimen. 

- ---
240 2793 1 Adult. Astoria, Oregon. 1854 Lt. W. P. Trowbridge. Alcoh(llic. Lt. Trowbridge .••••• 

29 a 
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4. CATOSTOMUS SUCKLII, Grd. 

PLATE LI. 

SPEc. CHAR.-Head constituting the fifth of the entire length. Eye small. Mouth rather small; lips moderately developed, 
core red wirh con~picuouR papillae. I sthmus of medium width. Dorsal fin as high as long; its anterior margin somewhat nearer 

the insertion of the caudal fin than the extremity of the snout. Insertion of ventrals a little in advance of the middle of the 
dorsal, and equi-distant between the extremity of the snout and the fork of the caudal. Posterior extremity of anal extending 

b11yond Lhe rudimentary rays of the caudal. Greyish olive above ; yellowiJh olive beneath. 

SYN.-Catostomm sucklii, GRv. in Proc. Acad. Nat. Sc. Philad. VIII, 1856, 175. 

The head forms the fifth of the entire length. It is sub-quadrangular, the upper surface 
rather sloping towards the blunt snout. The eye is small and sub-elliptical ; its horizontal 
diameter being contained somewhat over five times in the length of the side of the head. The 
anterior margin of the dorsal fin is equi-distant between the tip of the snout and the insertion 
of the caudal. Its height is equal to its length, and its upper margin is slightly concave. The 
posterior margin of the caudal is deeply emarginated, crescent-shaped. The insertion of the 
ventrals is situated somewhat in advance of the middle of the dorsal fin. 

D 2, 12; A 2, 8; C 51 1, 8, 8, 1, 4; V 10; P 18. 
The scales are large and but a little smaller anteriorly than posteriorly ; they are sub

elliptical in shape,. longer than deep, with their anterior and posterior margins irregular, 
exhibiting radiating grooves upon the anterior and posterior sections. The upper regions are 
greyish olive, and the inferior regions yellowish olive. The young being of a darker and less 
yellowish tint. 

References to the figures .-Plate LI, fig. 1, represents the adult Oatostomus sucklii, size of 
life. Fig. 2 is a scale from the dorsal region. Fig. 3, a scale from the lateral line. Fig. 4, 
a scale from the abdominal region. Fig. 5 is the young of the same species. 

List vf specimens. 

Catal. Cor. No. No. of Age. Locality. When Whence obtained. Nature of Collected by-
No. of teeth. spec. collected. specimen. 

-------
175 2739 2 A.&Y. Milk river, Upper MiFsouri. 1853 Gov. I. I. Stevens. Alcoholic. Dr. Geo. Suckley __ 

I 

TRIBE OF CHONDROSTOMI. 

The characters of Ohondrostomi, as derived chie:fl.y from the American representatives, consist 
in the absence of barbels; in the position of the mouth, which is generally overhung by the 
upper jaw, and sometimes both jaws are equal. The pharyngeal teeth are of the grinding 
type (Dentes masticatorii) and cultriform kind (Dentes cult-riformes), disposed upon a single 
series, with one exception only, and that occurs occasionally in Oampostoma. I say occasionally~ 
because in the majority of cases there is also but one single row in the latter genus. Exoglossum 
is removed from this group, of which it has none of the characters, except the absence of 
barbels . 

. StN.-r.-Ohonilrwtomi, AGAss. in Amer. Journ. of Sc. 2d series, XIX, 1855, 94.-GRD. in Proc. Acad. Nat. Sc. Philad. ym,. 
~~ . . . 
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This group has to include a much greater number of genera and species than was formerly 
anticipated. But, as a group, it must be based upon characters very different frum those derived 
from the structure of the mouth. Indeed, those cartilaginous inaxillar sheaths so prominent 
in Ohondrostoma, OhondrochylU8, Ohondrorhynchus and Lavinia, · gradually become less and less 
conspicuous, until we find but a thin pelicle, such as occurs in other groups of the same family. 

DIONDA, Girard. 

GEN. Ca.&.R.-Head sub-conical or sub-pyramidal. Mouth small, its gape somewha_t arched; snout overlaping the lower jaw. 
An~le of the mouth not extending as far as the orbit. The eyes are large, moderate sized, or small. The isthmus is rather 
wide. Inserl ion of ventrals situated under the anterior marjlin of the dorsal or posterior to it. Caudal furcated. Pharynge~l 

bones stout, lower limb or branch as long as the upper. The teeth are of the cultriform kind, of the grinding type, compressed, 
not hooked; four are observed upon a .single row, thus: 4-4. 

SYN -Dionda, GRn. in Proc. Acad. Nat Sc. Philad. VIII, 1856, 176. 

Resemble!! H yborhynch1ts, from which it differs by a smaller and more pointed head, a smaller 
mouth , though constr.ucted upon the same plan as in Byborhynchus, that is, the lower jaw being 
thin , flat and rounded upon its periphery. The body is more slender and elongated, the snout 
more protruding. The scales are either large, or else of moderate size, and the lateral line 
follows more or less the middle of the flanks. The dorsal fin is higher than long, and shorter 
than in H yborhynchus, and the an1 erior ray is more. closely united to the next. The insertion 
of the ventrals is always situated posteriorly to the anterior margin of the dorsal , or under it, 
never in advance of it. The pharyngeal bones are stouter than in Hyborhynchus, the lower 
branch or limb has the same length as the upper ; both are more curved, thus rendering the 
convexity of that bone more conspicuous ; it is expanded as usual. The teeth are similar to 
those of Hyborhynchus, being, however, not quite so compressed and not hooked. 

This genus is closely allied to Oampostoma, and since our Diondae are, generally speaking, 
small fishes, we should not be surprised at hearing that some of the species of Oampostoma, 

while yet immature, could not always be easily dis.tinguished from them, for, the mouth is, 
properly speaking, not smaller than iii ·aampostoma. 

As to the genus Oampostoma itself, it is treated of in the "Ichthyology to the United States 
and Mexican Boundary Survey," where three species are figured and described. Several species 
of Dionda are likewise illustrated in the same report. 

1. DIONDA EPISCOPA, Grd. 

SPEo. Ca.&.R.-Body slender and sub-fusiform. Head sub-conical, blunt anteriorly, constituting the fifth of the total length. 
Eye large and sub-circular. Gape of mouth slightly arched, its angle not extending as far as a vertical line drawn in advance 
of the orbit. Caudal fin entering five and a half times in the total length. Insertion of ventrals situated somewhat posteriorly 

to the anterior margin of the dorsal. Scales large deeper than long: Blackish brown above, yellowish white beneath, spread 
all over with dark dots; a black streak from the snout across the orbit to the base of the caudal, where a black spot is likewise 

observed. 

SY11.-Di011cla epi=pa GRD., in Proc. Acad. Nat. Sc. Philad. VIII, 1856, 177. 

The body is slender and graceful, sub-fusiform in profile, compressed, with the back slightly 
arched . The largest specimens observed measuring about three inc.hes and a quarte:. The 
head is large, forming about the fifth of the total length. The eye Is la~ge and sub-cucular ; 
its diameter being contained three times and a half in the length of the side of the head : . once 
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in advance of the orbit. The :fins are of but moderate development; the insertion of the 
ventrals is situated a little posteriorly to the anterior margin of the dorsal. The formula of tbe 
rays read as follows : 

D 2, 8; A 2, 8; C 8, 1, 9, 8, 1, 7; V 8; P 14. 
The scales are large, deeper than long, with radiating furrows upon their posterior section 

only; the lateral line following the middle of the flanks. 
The dorsal region is blackish brown; a black streak is observed along the flanks, just above

the lateral line, extending from a black spot at the base of the caudal, to the extremity of 
the snout. The inferior region is yellowish white; minute black dots being spread all over the 
body. 

List of specimens. 

Catal. Cor. No. No. of Sex. Locality. When col- Whence obtaindd. Natnre of Collected by-

No. of teeth. spec. lected. specimen. 
. 

-----

45 2658 12 O'Q H ead waters of Rio Pecos .. . 1854 Capt. John Pope . Alcoholic Capt. Pope ...... 

2. DIOND.A PAP ALIS, G rd . 

Si>Eo. CHAR.- Body anteriorly thickish, sub-fusiform. Head sub-conical, abbreviated, forming a little more than the fifth of 

the total length. E ye sub-circular. Gape of the mouth slightly arched; its angle not reachiug a vertical line drawn in advance 

of the orbit. Caudal fin entering five times and a half in the entire length. Insertion of ventrals situated under the anttlrior 

margin of the dorsal. Scales moderate, deeper than long. 

SYN.-Dionda papalis, GRo. in Proc. Acad. Nat. Sc. Philad. VIII, 1856, 178. 

The head in this species is rather small, but rounded off upon the snout; it forms a little 
more than the :fifth of the entire length. The eye is sub-circular ; its diameter entering four 
times in the length of the side of the head. The body is thickish anteriorly, sub-cylindrical, 
tapering posteriorly. The dorsal and anal fins are proportionally well developed. The caudal 
is furcated; the ventrals are inserted under the auterior margin of the dorsal. · The scales are 
moderate sized, deeper than long. The coloration has been altered to a uniform black subse
quently to its immersion in alcohol with sundry other specimens. 

List of specimens. 

Catal. Cor. No. No. of Locality. When col- Whence obtained. Nature of Collected by-

No. of teeth. spec. lected. specimen. 

- -
39 2653 2 Delaware creek, trib. of Rio Pecos .. 1854 Capt. John Pope . Alcoholic. Capt. Pope .. .. ,. 

3. DIONDA PLUMBEA, G rd . 

PLATE LII, Fms. 21-25. 

SPEC. CHAR.-Body elongated, sub-fusiform, compressed. Head sub-pyramidal, anteriorly blunt, constituting the fifth of the 
total length. Gape of mouth slightly 11rched, its angle not extending as far as a vertical line drawn in front of the orbit. The 
eye is large, sub-circular. The caudal fin enters about six times in tbc total length. Insertion of ventrals situated slightly back
wards of the anterior margin of tbe d0rsal. Scales moderate sized, deeper than long. Greyish brown above ; whitish or 
yellowish beneath, with a black spot at the base of the caudal. 

STN.-DiO'IIcla plumbea, GaD. in Proc. Acad. Nat. Sc. Philad. VIII, 1856, 178. 



FISHEs--cYPRINIDAE-DIONDA SPADICEA. 229 

Besides the other peculiarities of structure above alluded to, this species may readily be 
distinguished from all its congeners by its scale.s being the smallest so far obs~rved in the genus. 
The diameter of the eye does not enter quite four times in the length of the side of the head : 
once, in advance of the anterior rim of the orbit. The isthmus is rather wide and the opercle 
quite developed. The scales themselves are somewhat variable in their aspect, those of the back 
and belly being nearly as long as deep, though posteriorly attenuated; whilst in the lateral 
line they are deeper than long and sub-elliptical; radiating furrows existing upon the posterior 
section alone. 

The color is greyish above and whitish or yellowish beneath ; the baRe of the caudal fin 
exhibits a black spot. The sides and under surface of the head being silvery. 

R eferences to the.figures.-Plate LII, fig . 21, represents Dionda plumbea, size of life. Fig. 22 
is a section of the body across the line of its greatest depth. Fig. 23, a scale from the dorsal 
region. Fig. 24, a scale from the lateral line. Fig: 25, a scale from the abdominal region. 

List of specimens. 

Catal. Uor' No. of Locality. When Whence obtained. Orig'l Nature of Collected by-
No. of 

No. teeth. spec. col ected No. Kpecimen. 
, -.. - - -- --

3 2649 1 Head waters of Canadian 1853 Lt. A. W. Whipple . VIII. Alcoholic. H. B. Mollhausen . ••• 

river (Llano Esta.ca.do). 

4. DIONDA SP ADICEA, G r d . 

PLATE LII, Fms. 26-30. 

SPEC. CHAR.-Body slender and sub-fusiform, compressed. Head sub-conical, constituting about tha sixth of the total 
. length. Gape of mouth very slig htly arched, its angle not reaching a vertical line drawn in advance of the orbit. Eye mode

rate, sub-circular. Caudal entering about five times in the total length. Insertion of ventrals situated under the anterior 
margin of the dorsal. Scale moderate sized, somewhat long~r than deep. R eddish brown above; dull whitish beneath, with a 

black spot at the base of the ca.udai. 

SYN.-Dionda)paUicea, Gail. in Proc. Acad. Nat. Sc. Philad. VIII, 1856, 178. 

The head and body by their ,slender appearance give this species .the general aspect of the 
preceding one. The head, however, is more conical and t he eye smaller, the diameter of the 
latter entering four times in the length of the side of the head. The sr.ales are somewhat 
larger than in D. plumbea, being also longer than deep, anteriorly sub-truncated, posteriorly 
rounded, with radiating furrows upon the posterior section alone. The color is reddish brown 
above and whitish beneath; the base of the caudal exhibiting a black spot. 

References to the .figures_:_ Plat~ LII, fig. 26, represents !Jionda spadicea, size of life. Fig 27 is 
a section of tlie body 13.cross the line of greatest depth. Fig . 28, a scale from the dorsal region. 
Fig. 29, a scale from the lateral line. Fig. 30, a scale from the abdominal region. 

List of specimens. 

Catal. Cor. No. No. of Locolity. When Whence obtained. Sature of Collected by-

No. of teeth. spec. collected. specimen. 

34 2648 3 Fort Smith, Ark. ---- - - 1853 Lt. A. W. Whipple. Alcoholic. H. B. Mollhausen •• • • 

. . 
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5. DIONDA GRISEA, G rd. 

PLATE LII, Fms. 6-10. 

SPEc. CHAR.- Body rather deep upon its middle; greatest depth nearly equal to the length of the head. Head sub-conical and 

slender, contained five times and a half in the total length; snout tapering; gape of mouth nearly horizontal, its angle being far 

from reaching a vertical line drawn in advance of the orbit. Eye moderate, sub-circular. Caudal fin entering nearly five 
times and a half in the total length. Insertion of ventrals situated somewhat posteriorly to the anterior margin of the dorsal. 

Scales moderate sized, deeper than long. Reddish ash above ; olivaceous beneath ; fins unicolor. 

The species is closely allied to D. plumbea and D. pwnicea, differing from both of them by a 
more slender and tapering head; the snout being, however, blunt as in all the species of the 
same genus. The diameter of the eye enters four times in the length of the side of the head. 
The scales are very different from those of D. punicea, in being deeper than long, in which 
respect they resemble more those of D. plumbea, from which they may be distinguished in being 
less tapering posteriorly. 

The color is of a uniform reddish ash above; yellowish or olivaceous beneath; the fins being 
unicolor. 

References to the figureB.-Plate LII, fig. 6, represents Dionda grisea, size of life. Fig. 7 is a 
section of the body across the line of greatest depth. Fig. 8, a dorsal scale. Fig. 9, a scale 
from the lateral line. Fig. 101 a scale from the abdominal region. 

List of specimens. 

Catal. No of Locality. When Whence obtained. Orig'l Nature of Collected by-

No. spec. collected. No. specimen. 

931 5 Twenty miles west of 1853 Lt . .A.. W. Whipple __ XVI. Alcoholic. H. B. Mollhausen __ 

Choctaw Agency. 

HYBORHYNCHUS, A.gass 

GEN. CHAR.- H ead rather short, upper surface depressed ; snout abruptly truncated and rounded. T he mouth is of medium 

sizo, subterminal, its ~ape being horizontal, the lower jaw flattened and thin, rounded upon its periphery and slightly overlapped 
by the snout. The angles of the mouth do not reach a vertical line drawn in advance of the orbit. The eyes are large; the 

isthmus is of moderate width. Anterior ray of dorsal fin shorter than the second. T he insertion of the ventrals is situated 

opposite the anterior margin of the dorsal, in advance or posteriorly to it. The caudal . is furcated. T he scales are large, 

higher than long, with radiating furrows upon their posterior section only ; the lateral line follows the middle of the flanks . 

The pharyr geal bones are slender, and more so upon the inferior limb, which is longer than the upper and curved backwards 
and sideways, whilst the upper limb is gently curved inwards. The convexity of the same bone is expanded. The teeth are 

of the cultriform kind of the grindinu; type, very much compressed, slightly hooked, and consequently provided with quite a. . 

na.rrow grinding surface. Their di sposition is upon a single row of four: 4-4. 

SYN.-Hyborhynch.us, AcAss. in Amer.Journ. ofSc. 2d ser. XIX, 1855, 222.-GRD. in Proc. Acad. Nat. Sc. Phila.d. VIII, 
1856, 179. . 

The species of this genus, like those of the preceding one, are, generally speaking, of small· 
RizeJ not exceeding four inches in total length. H. notatus is the largest of the hitherto known 
species, and we regret that both space and time did not permit its being included in this report. 
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1. HYBORHINCHUS PERSPICUUB, G rd . 

Pr~ATE LII, Fms. 16-20. 

SPEO. Can.-Head con•~ituting about the fifth of the total length. Eye sub-elliptical, its diameter entering three times in 
the length of the sido of the head. Greatest depth of the body nearly equal to the length of the head. Caudal fin entering 

five times and a half in thE\ total length. Insertion of ventrals situated under the anterior margin of the dorsal. Scaiea 
anteriorly sub-t runcated. Reddish brown above, sulphur yellow beneath ; lateral line minutely dark spotted. A black spot at 
the base of the caudal, and at tqe anterior margin of the dorsal also. 

Snr.-Hyb('T'hyrtchus perspic'lb1.3, Gan. in Proc. Acad. Nat. Sc. Philad. VIII, 1856, 179. 

The head is-containea five times and a quarter in the total length, instead of constituting 
the sixth part of it, as in H. notatus. The mouth and eye, both, are a good deal larger than 
in the latter species. The horizontal diameter of the eye, which is sub-elliptical, is contained 
about three times in the length of the side of the head : less than once in advance of the orbit. 
The insertion of the ventrals is situated immediately under the anterior margin of the dorsal. 
The caudal fin is more deeply furcated than in H. notatus. 

D 2, 9 ; A 2.> 7 ; 0 10, 1, 9, 8, 1, 8 ; V 9 ; P 14. 
There is a very minute rudimentary ray at the anterior margin of both the dorsal and anal, 

followed by a second, about half the height of the fin. 
The scales are much deeper than high, anteriorly sub-truncated, with radiating furrows upon 

the posterior section only. The lateral line is nearly median from head to tail, being but 
slightly de:flexed at its anterior initial point. 

The upper region and the flanks are reddish brown ; the abdomen exhibiting a sulphur 
yellowish tint. The lateral line is dotted with greyish purple, more distinct towards the base 
of the caudal, upon which a dark spot exists. The fins are yellowish ; a black spot being 
observed upon the anterior margin of the dorsal below the middle of the height. The upper 
portion of the dorsal and the external margin of the caudal are greyish. 

Ref('Jl'ences to thefigures.-Plate LII, fig. 16, represents Hyborhynchus perspicuus, size of life. 
Fig. 17 is a section of the body across the line of its greatest depth. Fig. 18, a scale from the 
dorsal region . Fig. 19) a scale from the lateral line. Fig. 20, a scale from the abdominal 
region. 

List of specimens. 

Cata.l. Cor. No. No. of Locality. When Whence obtained. Nature of Collected by-

No. of teeth. spec. collected. specimen. 

--
144 2722 22 Arkansas river near Fort Smith. 1853 Lt. A. W. Whipple-- Alcoholic. Dr. Geo. G. Shumard 

2. HYBORHYNCHUS TENELLUS, G rd. 

Sno. Cau.-Head entering about five times and a half in th6 total length. Eye large, sub-circular ; its diaureter being 

contained somewhat over three times in the length of side of bead. Greatest depth of the body less than the length of head. 

Caudal fin constituting about the sixth of the total length. Insertion of ventrals situated somewhat in advance of the anterio r 

mar gill" of the dorsal. Reddish brown above; yellowish beneath. 

SvN.-Byborhyncht~ teneUm, Gan. in Proc. Acad. Nat. Be. Philad. VIII, 1856, 179. 

It is more slender and more compressed than even H. p('Jl'spicuus. The head is very much 
depressed, sub-conical, hence appearing quite ~:~mall; it is contained five times and a half in the 
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total length. The eye and the mouth are propqrtionally large. The insertion of the ventrals 
is situated somewhat in advance' of the anterior margin of the dorsal fin. 'l'he scales are the 
Iar est among the hitherto known species of the genus. The color is uniform reddish above 
and on the sides; yellowish beneath. A black spot exists at the base of caudal fin; otherwise the 

fins are unicolor. 

List of specimens. 

Cats!. Cor. No. No. of Locality. When Whence obtained Orig' l Nature of Collected by-

No. of teeth. spec. collected. No. specimen. 

- - --· - --
143 2721 4 Twenty miles west of Choctaw 1853 Lt. A.W.Whipple . XVI. Alcoholic . H. B. Miillhausen. 

Agency. 

3. HYBORHYNCHUS PUNICEUS, G r d . 

PLATE LII, FIGs. 1-5; and, Fros. 11-15. 

S PEC. CHAR.-He11d constituting the fifth of the total length. Eye sub-circular ; its diameter entering three times and a half 

in the length of the side of the bead. Greatest depth of body less than the length of the head. Caudal fin entering six times 

in the total length. Insertion of ventrals situated somewhat posteriorly to the anterior margin of the dorsal. Scales rounded 

upon their anterior edge. Uniformly pale red, lighter beneath than above; fills olivaceous. 

Svs.-Hyburhynchus puniceus, Gnn. in Proc. Acad. Nat. Sc. Philad. VIII, 1856, 179. 

By its general aspect this species is inter mediate between H. perspicuus and H. tenellus, being 
however, distinguished from either of these by a more developed opercular apparatus and 
smaller scales . The latter are much deeper than long, sub-elliptical, t heir posterior edge 
forming a more closed curve than the anterior edge, which is eq ually rounded, radiating furrows 
being observed upon the posterior section only. The color is of a uniform pale red, lighter 
l:.eneath than above ; the fins being likewise unicolor, of an oli vaceous tint . 

References to the figures.-Plate LII, figs. 1 and 11, represent Hyborhynchus puniceus, size of 
life: fig. 1 from Llano Estacado ; and, fig. 11, from Antelope creek. Figs. 2 and 12 are sections. 
of the body across the line of greatest depth. Figs 3 and 13 are scales from the dorsal region. 
Figs. 4 and 14, scales from the lateral line. Figs. 5 and 15, scales from the abdominal region. 

List of specimens. 

Catal. Cor. No No. of Locality. When Whence obtained. Orig' l Na ture of _Collected by-

No. of teeth. spec. collected. No. specimen. 

-----

14 6 2724 1 Llano Estacado .• ___ •• ___ . 1853 Lt. A. W. Whipple ... -- ... ... - Alcoholic • H. B. Miillhausen .• 

145 2723 2 Antelope creek , tributary I 1853 •••••• do ________ VIII. .... do .... Dr. C. B. Kennerly. 

of Canadian river. 
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4. HYBORHYNCHljS CONFERTUS, G rd. 

PLATE LIX, FIGs. 11-15. 

SPEO. CHAR.-Head constituting the fifth of the total length. Eye sub-circular; its diameter entering nearly four times in 

the length of the side of the head. Greatest nepth of the body more than the length of the head. Caudal fin entering five 
times in the total length. Inser~ion of veutial fins situated opposite the anterior margin of the dorsal. Scales rounded upon 
their anterior edge also. Pale reddish above; yellowish beneath. A black spot at the anterior margin of the dorsal. Peduncle 
of tail with a dark streak along its middle. 

SYN.-H~blll'hyn.chw confertus, GRD. in Proc. Aoad. Nat. Sc. Philad. vm, 1856, 179. 

This species has a short and cont~acted appearance, resembling somewhat a diminutive Moxos-· 
toma . The opercular apparatus acquires also a considerable .development. Its body is covered 
with scales rather larger than those of H. puniceus, although smaller than the other hitherto 
known species of its genus. They_ are much deeper than long, convex upon the anterior as 
well as posterior edge, and provided with_ radiating furrows upon their posterior portion alone. 

The color is of a pale reddish tint above, and yellowish beneath ; a black spot being observed 
at the anterior margin of the dorsaL A dark narrow streak is seen on the middfe of the 

0 • 

caudal reg1on. 
Riferences to the figures.'-Plate L:iX, fig. 11, represents Hyb01·hynchu.s confertus, size of life. 

Fig. 12, a section of the body ac·ros·s the line of greatest depth. Fig. 13, a dorsal scale. Fig. 
14, a scale from the lateral line. Fig. 15, a scale fro~ the abdominal region. 

List of specime'M. 

Catal. Corr .. No. No. of Age. Locality. When Whence obtained. Orig. Nature ofspecimen. Collected by-
No. of teeth. spec. collected. No. 

----· - -- ------------
147 2725 20 Adult and !Jurrab· creek, trili. of 1~3. Lieut. A. W. Whipple .. 00 0 XII Alcoholic. H. B. Mollbausen 

young. Rio Pecos. 
,• 

PIMEPHALES, Rafin. 

GEN. CH.ut. -'-Body sub-f'lisiform when seen in profile, compressed, howe'l'er, as usually. The head is large, short, and the 
snout very blunt. The mouth is small, slightly arched, and terminal; the jaws being even. The eye is of moderate development. 
The isthmus is proportionally wide. The dors11ol fin is somewhat ·higher than long, provided anteriorly with a rather thick and 

undivided, short and hard ray. Caudal fin posteriorly emargioated. The origin of the ventral& takes place either immediately 
opposite the anterior margin of the dorsal, or else a little posterior to it. Tbe scales are_ rather large, a good deal deeper than 
long, and the lateral line, after a slight deflection along the thoracic region, follows the middle of the flanks to the base· of the 
caudal fin. The ·pharyngeal bones are of moderate sto1:1tnese, ·gently arched, the upper and lower limb nearly equal though the 

npper is more curved ; the convex portion is regularly dilate~ or expanded. The teeth are of the oultriform kind of the grinding 
type, very slightly hooked, compressed, with a narrcw grinding surface, and disposed upon one single row of four: 4-4. 

SYN.-Pimip~, RAFTN. Ichth. Ohiens. 1820, 52.-STORER, Syoops. 1846, 166.-AGA.Ss. in Amer . Journ. of So. 2d series, 
xrx, 1855, 220.-GRD. in Proc. Acad. Nat. So. Philad. Vlll, 1856, 180. 

The type of this genus, P. p romelas, is not uncommon in several of the small tributaries of 
the Ohio river. It would have added a great deal of interest to this report had we had the 
opportunity of giving a good figure and a minute description of this fish. We hope the time 
is not far re~ote when · we shall be prepared to complete our researche.s upon the fresh water 

fishes of North America. 
30 a 
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1. PIMEPHALES M.ACULOSUS, G rd. 

SPEc. CHAR.- Body rather short, deep, and compressed; greatest depth equal tv one-fourth of the total length, whilst the 

bead constitutes the fifth part of it. Eye moderate and circular; its diameter entering four times in the length of the side of 
the. bead. Angle of the mouth not extending as far as a vertical line drawn in advance of the orbit. · Extremities of ventrals 
overlaping the vent, and reaching the anterior margin of the anal. Scales much deeper than long, and larger on the peduncle of 

the tail than anteriorly. Yellowish brown with black blotches. 

SYN.- Pimephales maculosus, Gnn. in Proc. Acad. Nat. Sc. Philad. VIII, 1856, 180. 

It is a stouter fish than P. promelas, both in body and head. The latter is almost round. 
The anterior margin of the dorsal is equidistant between the extremity of the snout and the 
last scales upon the base of the caudal fin. The origin of the ventrals is situated a little 
posterior to the anterior margin of the dorsal. The scales are larger also than in P . promelas; 
they are vertically sub-elliptical, much deeper than long. Upon a yellowish brown ground 
color there are large and irregular black blotches covering more than half the entire surface of 
the body. The fins are yellow upon their bases and tips, and black upon their middle. The 
external margin of the ventrals and pectorals being of a pure white. 

List of speci~ens. 

Catal. Cor. No. No. of Age. I Locality. When col- Whence obtained. I 0. Nature of I rig. 

No. ofteetb. spec. 
I 

lected. I No. specimen. 
! --- ------- ----- -

153 2729 1 Adult. , Sluice of Arka~sas river •••• 1853 Lieut. E . G. Beckwith ___ • • j 6 Alcoholic __ 

2. PIMEPHALES FASCIATUS, Grd . 

SPEc. CHAR.- Body anteriorly stoutish; its depth being contained five times in the total length, in which the bead enters four 

times and a half. Eye moderate and circular; its diameter entering somewhat more than four t imes in the length of the 
side of the head. Posterior extremity of maxillar bone not extending as far as a vertical line drawn in advance of .the orbit. 
Extremities of venfrals stretching beyond the anterior edge of the anal. Scales deeper than long, elliptical. Brown, fasciated 
with black. 

SY!I.-P imephales j asciatus, GRD. in Proc. Acad. Nat. Sc. Philad. vm, 1856, 180. 

This species has the general aspect of P . maculosus) differing, however, from it chiefly by the 
proportional length of the head and depth of the ·body, and by the position of the ventrals, 
which are inserted under the anterior margin of the dorsal fin. The scales are smaller also. 

T he ground color is brown, with t ransverse black fasciae. The dorsal fin is provided wi~h 
two black spots, one anteriorly, the other posteriorly . . The other tins being unicolor, with the 
exception of the pectorals, which are greyish upon their external margin. 

List of specimens. 

Catal. No. of Age. Locality. When col- Whence obtained. Nature of Collected by-
No. spec. lected. specimen. 

\ - - ----

151 1 Adult. Yellowstone river •• ___ _ 1853 Col. A. Vaughan_ •••••• • Alcoholic .. Dr. F. V. H a,yden • •••• 
932 2 Young. Milk river, Missouri •••• 1853 Gov. I. I . Stevens •.••••• •••• do ••. . Dr. Geo. Suckley .•••• 
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HYBOGNATHUS, Agass. 

GEN. CHAR.- General form elongated, rather slender and compressed. The head is sub-conical, the snout overlapping the 

lower jaw, which is thin and fiat, provided upon its symphysis with a small tubercle. The mouth being_ small, sub-terminal, and 
dit·ected horizontally forwards; its angles do not reach the anterior rim of the orbit. The eyes are well developed. There is a 
narrow isthmus. Anterior ray of dorsal longest. Insertion of ventrals situated posteriorly to the anterior margin of the dorsal. 

Caudal furcated. The scales are large, deeper than long; the lateral line following the middle of the flanks. Pharyngeal.bones 
very much bent, with a dilatation upon the convexity, whilst the upper branch is bent inwards, so as to simulate a curve concave 
from above. The teeth ar.e of the cultriform kind, of the grinding type, very compressed and slightly hooked, and provided 
with a very narrow grinding surface; they are 4isposed upon a single row of four: 4-4. 

SYN.- Hybognathm, Aous. in An:ier. Journ. of Sc. 2d ser. XIX,1855, 223.-GRD. in Proc. Acad. Nat. Sc. Philad.VHI,1856,181. 

This genus is not exclusively limited to the waters of the western States and Territories, for 
w:e are already acquainted with a species (H. regius) which inhabits the fresh waters of the 
Potomac river, and is brought to the Washington market, where it is called "smelt." It 
exists also in the neighborhood of BaLtimore, where it is known under the name of'( gudgeon." 
It grows to a larger size .than any of its cq,ngeners · with which we are so far acquainted. 
Another species, found in Lake Champlain, ~s described in the "Natural History of New York" 
under the name of Luciscus nitidus.-(See Proc. Acad. Nat. Sc. Philad. VIII, 1856, 210.) 

1. HYBOGNATHUS ARGYRITIS, Grd. 

PLATE LIII, Fms. 5~8. 

SPEo. CH.t.R.-Body sub-fusiform in prqfile. Head sub·conical, contained five times and a half in the total length. Eye large 
and sub-circular. Anterior margin of dorsal fin nearer the extremity of the snout than ·the base of the caudal. Insertion of 

ventrals equidistant between the two points just alluded to in reference to the dorsal. Caudal fin entering four times and a half 
in the total length. Scales anteriorly sub-trnnc~ted. Olivaceous brown above, yellowish beneath, with a sllvtlry streak alo!Jg the 

middle of the flanks. Fins unicolor, greyish olive. 

SYN.-Hybogna£hm argyriti8, GRD. in Proc. Acad. Nat. So. Philad. vm, 1856, 182. 

The largest specimens observed are three inches and a half in total length. This species 
seems to come ~earest to H. nuchalis, Agass., than any of the following ones·. The eye, 
however, is quite large, sub-circul~r in shape ; it~ diameter entering a little short of four times 
in the length of the side of the head . . The snout is rather pointed, and the mouth larger than 
in 'the species enumerated· further on. · _The branchiostegal rays, three on either side, are very 
much developed, expanded or fiattened though very thin, and overlaping each other. The 

formula of the :fins is as follows : ·• 

Br .. III: . II~; .D 2, ? .~ A 2, 8; 9_ 7, 1, 9, 8, 1, 6; V 1, 8; P 14. 

The anterior margin of .the dorsal and anal have each two rudimentary rays, and the 
ventrals, one. The scales are muc~ deeper than long, ~nteriorly sub-truncated, with radiating 

furrows upon their posterior section only. 
References to. th_e figures.-Plate LIII, :fig. 5, represents Hybognathus argyritis; size of life. 

Fig. 6, ·a scale from the.,dorsal region. Fig. 7, a scale from the lateral line. Fig. 8, a. scale 

from the abdominal region . . r 
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List of specimens. 

Catal. / Cor. No. No. of Locality. When col- Whence obtained. Nature of Collected by-

No. of teeth. ~pee. lected. specimen. 

---· -- - --
87 2688 7 Milk river, Missouri ••. • 1853 Gov. I. I. Stevens .. ••. Alcoholic . Dr. Geo. Suckley. -~--

86 2687 35 Arkansas river, near 1853 Lt. A. W. Whipple •••• •••• do •• •. Dr. Geo. G. Shumard .• 

Fort Smith. 

2. HYBOGNATHUS EVANS!, Grd. 

SPEo. CHAR.- Body sub-fusiform in profile. Head sub-conical, thicki~h. contained about five times in the total length. Eye 

m11derate sized, sub-circular. Anterior margin of dorsal fin equidistant between the extremity of the snout and the base of 

the caudal. Insertion of veotrah beio~ situated posteriorly to the anterior margin of the dorsal ; is therefore near er the base 
of tha caudal than the extremity of the snout Caudal fin consti~uting the fifth of the total length. Scales anteriorly truncated. 
Reddish brown above; silvery on the flanks and beneath. 

SYN.- Hybognathus evansi, GRn. in Proc. Acad. Nat. Sc. Philad. VIII, 1856, 182. 

In its general aE:pect this species is shorter than any of its known congeners. It may easily 
be distinguished from the preceding one by a much stouter head, more protruding snout, 
shelving inwards and downwards, small mouth, smaller eye; the diameter of t~e iatter entering 
almost four times and a half in the length of the side of the head. The opercle is as long as 
deep, sub-quadrangular, slightly emarginated behind, as in the rest of the species. 

List of specimens. 

Catal. Cor. No. No. of Locality. When col- Whence obtained. Nature of c,,llected by-

No. of teeth. spec. lected. specimen. 

- - - - -
88 2689 4 F t Pierre, Nebraska .•.•••• ••..•••. 1853 . Dr. John Evans. Alc!Jholic . Dr. Evans . •••••• 

9U .......... .... ... . 4 Sweet Water, Platte river .... . ..... 1852 J. S. Bowman . •. . •• . do .••• J. S. Bowman ••• . 

3. HYBOGNATHUS PLACITUS,· <:i"rd. 

SPEO. CHAR.-Body sub-fusiform in profile. Head sub-conical, contained about five times and a half in the total length. 

Eye moderate sized, ~ub-circular. Anterior margin of dorsal fin nearer the extremity of the snout than the base of the caudal, 

whilst the insertion of the ventrals is nearly equidistant between the same points. Scales anteriorly rounded. Greyish brown 
above, silvery on the flanb, and dull metallic white beneath. 

Sn.-Hybognathus placitus, GRD. in Proc. Acad. Nat. Sc. Philad. vm , 1856, 182 . . 
The general form of the body is intermediate between H. argyritis and H. evan~i. The snout 

is thickish, but l ess so than in H. evansi; the mouth is al so smaller. The eye is circular; its 
diamet.er being contained over four times in the length of the side of tlie head. The scales are 
also larger than in H. evansi, rounded upon their anterior margin and, as usual, exhibiting 
radiating furrows upon their posterior section only. 

The color is greyish brown above; the middle of the flanks being greyish silver, whilst the 
inferior region is dull metallic whitish or yellowish. 
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... List of specimens . 

Catal. No. of Locality. When col- Whence obtained. Nature of Collected by-
No. spec. lected. specimen. 

---- . 
89 5 Sluice of Arkansas near Fort Makee .... 1853 Lt. E: G. Beckwith. Alcoholic . Lt. Beckwith ••• ••• 

.. 
ORTHODON, Girard·. 

GEN. CHAR.- Head sub-conical, attenuated towards the snout. The mouth is below the medium size, terminal, oblique, both 
jaws being even; a knob or tubercle upon the symp,hysis of the lower jaw. E ye of medium size. Isthmus small. Body sub

fusiform. The ventrals are in,serted behind the anterior margin of the dorsal fin. The caudal is furcated. The scales are 
small, longer than deep ; the late':'al line is sub-medial, being somewhat depressed along the middle of the abdomen. The 
pharyngeal bones are thin, vertically elevated, or rather broad in the vertical directio~, bent as usual, and widening towards the 
upper and inner limb, so as to be broadest there. The lower · branch is much narrower. The teeth are of the cultriform kind 
of the grinding type, compressed, lanceolated; erect, very slightly bent inwardly. They are disposed upon a single row of five, 

thus : 5- 5, the upper ones being quite raised ab~ve the .edge of the bone. 

SYN.-Orthodon, Gno. in Proo. Acad. Nat. Sc. Philad. vm, 1856, 182 

The general 'aspect .of the body reminds us of Gila, but the insertion of the ventral fins is 
different. The scales have anal~gues in other genera. The knob at the symphysis of the lower• 
jaw seems to indicate some affinity with Hybognathus, in which the same trait exists. The 
pharyngeal teeth are widely different from all those of the American cyprinoids, so far as 
observed. 

ORTHODON MICROLEPIDOTUS, G rd . 

PLATE . Liii, Fms. 1- 4. 

SPEO. CHAn.:-Head moderate, its upper surface flattened apd declivous towards the snout, which is obtusely wedg&-shaped. 
Mouth moderate, broad ; posterior extremity of maxillary extending to a vertical line interse~ting the nostril Isthmus very 

narrow. The anterior margin of the dorsal is pla!)ed somewhat in advance of the insertion of the ventrals. Peduncle of tail 

slender; base of caudal fin dilated. Pectorals 'slender; venti:als broad. Greyish brown above, whitish or yellowish beneath. 

SYN.-Gila rr.icroltpiilota, AYREs, in Proc. Cal. Acad. Nat. So. I , 1855, 21. . 
Orthodon microlepidotm, Gno. in Proc. Acad. Nat. Sc. Philad. VIII, 1856, 182. 

The head constitutes a little m..ore than the fifth of the total length ; and so does the caudal 
fin . The eye is large and sub-circular; its diameter entering about five times in the length of 
the side of the head. The dorsal fin is somewhat higher anteriorly than long; its origin is 
nearly equidistant bet ween the extremity of' ·the snout and the insertion of the caudal, perhaps 
nearer the latter than the former; its upper margin is sub-concave. The anal is likewise 
deeper than long, and sub-concave upori its inferior edge. The ventrals are somewhat larger 

than the pectorals. 
D 3, 11 ; A 3, 8 + 1 ; C 10, 1, .9, 8, 1, 10 ; V 1, 10; P 19. 

The scales are ver~ small, longer than deep, sub-elliptical in their outline) and furrowed 
upon their entire periphery, exhibiting transverse vacuolae upon the lines of growth of the 
posterior section. The lateral line, from the supra-tympanic region, bends itself downwards so 
as to be nearer the abdominal than dorsal outline, becoming a.gaiJ;t medial along the peduncle 
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of the tail to the caudal fin. The specimen figured nd described is twelve inches and a half 
in total length. 

References to the figures .-Plate LIII, fig. 1, represents Orthodon microlepidotus) somewhat 
reduced in size. Fig. 2, a scale from the dorsal region. Fig. 3, a scale from the lateral l ine. 
Fig. 4, a scale from the abdominal region. 

List of specimens. 

Catal. Cor. No. No. of Age. Locaity. When col· Whence obtained. Nature of Collected by-

No. of teeth. spec. lected. speciwen. 

206 2764 1 Adult. San Francisco, Cal .. 1855 Lt. R. S. Williamson .• Alcoholic . Dr. JohnS. Newberry. 

·ALGANSEA, Girard. 

GEN. CHAR.- The head is sub-conical, more or Jess pointed, though rounded upon its periphery. The mouth being of medium 
size, slightly oblique upwards, its angles never extending beyond the anterior riin of the orbit; the jaws themselves terminate 

evenly. The eye is of moderate de>elopment. There is a narrow isthmus between the gill openings. The body short and 
stoutish, quite compressed, covered with scales of medium or of large size, the lateral line being sub-medial, slightly defiexed upon 
the middle of the abdomen. The fins are rather moderate in development; the origin of the ventrals is situated opposite to 

the anterior margin of the dorsal, the posterior margin of the latter never reaching the anterior margin of the anal. The caudal 
• fin is emarginated posteriorly. The pharyngeal bones are moderately str~ng; the upper and lower branches nearly of equal 
strength, though the lower is somewhat longer than the upper. The convexity is strongly marked and dilated. The teeth are 
of the oultriform kind of the grinding_ type, disposed upon a single row offour or five, as follows: 4-4 or 5- 5. The uppermost 

stand boldly out above the surface of ~he bone. 

SrN.- Alganua, Gnn. in Proc. Acad. Nat. So. Philad. VIII, 1856, 182. 

The typical species of this genus (A. tinceUa) is Mexican; it is figured and described in the 
Report of the United States and Mexican Boundary Commission. It differs widely from the 
three following species found within the limits of the United States. 

1. ALG AN SEA BIOOLOR, G rd. 

SPEc. CHAR.- Head contained four times and a half in the total length. Eye of moderate size; its diameter entering four 
times and a half in the length of the side of the head. Posterier extremity of . the maxillary extending to a vertical line drawn 

across the nostrils. Anteri.>r edge of dorsal fin nearer the insertion of the caudal than the extremity of the snout. Insertion 

of ventral fins is somewhat in advance of the anterior margin of the dorsal, and nearer the base of the caudal than the extremity 

of the snout. Scales large. Back and sides of a metallic bluish black tint , intermingled, upon the lower half of the flanks, 

with a golden hue. The inferior region is pure white or yellow. Fins bluish grey at their base, olivaceous at their peripher:y. 

SrN.- Algansea biml(fl', Gnn. in Proc. Acad. Nat. So. Philad. VIII, 1856, 183. 

The body is thickest anteriorly, and tapers backwards; the nape is slightly swollen. The 
head enters about four times and a half in the total length. The ventrals are inserted a little 
in advance of the anterior margin of the dorsal. Of all the species hitherto known of this 
genus, the one here referred to has the largest scales, :five rows of which may be counted from 
the origin of the ventrals to the lateral line, and nine from the lateral line to the anterior 
margin of the dorsal: in all fifteen rows. They are deeply imbricated, nearly as deep as long, 
anteriorly sub-truncated, with a few radiating grooves upon their posterior section only. The 
rays of the fins are as follows : 

D 1, 9; A 1, 9; C 6, 1, 9, 8, 1, '7; V 9; P 16. 
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.. The back and sides are. of a metallic bluish black, intermingled on the lower half of the flank 
with a golden hue . . 'l'he inferior surface is white, contrasting with the color of the back. The 
base of the fins ·is bluish grey, whilst their periphery ~xhibits an olivaceous tint. 

List of specimens. 

Catal. Cor. No. No. of Locality. When col- Whence obtained. Natuw of Collected by-

No. of teeth. spec. lected. specimen. 

192 2750 1 Klamath lake, Oregon .••. • 1855 Lt. R. S. Williamson .. Alcoholic . Dr. JohnS. Newberry. 

2. ALGANSEA OBESA, Grd. 

SPEO. CHAR.- Head contained four tim_es and a half in the total l ength. Eye rather small; its diameter entering nearly six 

times ill the length of .the side of the head. Posterior eitremity o~ the maxillar bone corresponding to a vertical line drawn 
behind the no~trils. Anterior margin of the. dorsal fin nearer the insertion of the caudal than the extremity of the snout. 
Insertion of ventrals nearer the base of the caudal than the extremity of the snout. Scales moderate, Bluish grey above; 

yellowish beneath; sides greyish. Fins greyish olive. 

SYN.-Alfjamea obe8a,. GRri. ·in Proc. Acad. Nat. Sc. Philad. VIII, 1856, 183. 

This is a very corpulent species, .covered with scales of moderate development, and so far, the 
smallest in the genus. · The· depth is contained about three times in the length, the caudal fin 
excluded. There are eightlongitudinal ·rows of scales between .the origin of the ventrals and 
_the lateral line, and fourte;n rows above it to the anterior margin of the dorsal: in all twentv
three rows. The scales themselves are either somewhat longer than: deep, or else as deep as 
long, anteriorly sub-truncated, rounded upon the remaining three margins, and provided with 
radiating furrows upon their posterior section only. The following is the formula of the fins : 

D 2, 9; A 2, 8; C 7, 1, 9, 8, 1, 6; V 9; P 16 . . 
The color of the dorsal region is of a bluish grey ; the sides being greyish, whilst the abdomen 

is yellowish. The fins are greyish olive, darker at their base than upon their periphery . 

. List of specimens. 

Age. ,] 

. 
Catal. Cor. No. No. of Locality. When col- Whence obtained. Nature of Collected by-

No. of teeth. ·spec. lected. specimen. 

- -
]!)3 2751 

<i. 
1 Adult. Humboldt river . ... 1852 J. S. Bowman ......... Alcoholic . J. S. Bowman ...... .. 

194 2752 1 .. do .. ...... ... 1 •. 1853 ---· .. ........ Lt. E. G. Beckwith . .. .... do ..... Lt. Beckwith ........ 

3. ALGANSEA FORMOSA, Grd. 

SPEo. CHAR.-Head contained four times in the total length. Eye moderate. sized; its diameter entering five times in the 

length of the side of the head. Posterior extremity of the maxillar bone corresponding to a vertical line drawn behind the 
nostrils. Anterior margin of dorsal fin equidistant between the extremity of the snout and the insertion of the caudal. 

Insertion of ventrals nearer the extremity of the snout than the base of the caudal. Scales moderate. Greenish brow~ above; 

yellowish or whitish beneath, sometimes with small scattered black spots. Fins greyish olive. 

SYN.-Alfjansea farrrwsa, GRD. in Proc. Acad. Nat. Sc. Philad. VIII, 1856, 183. 

A very graceful and well proportioned fish as regards body and head. The latter is rather 
slender and conical, constituting the fourth of the total length, in which the greatest depth 
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enters nearly five times. The origin of the ventrals is situated under the anterior margin of 
the dorsal, as in A. obesa. The scales are next in size to those of A. bicolor. Seven rows are 
found between the origin of the ventrals and the lateral line, and ten above it, making eighteen 
rows in all. They are somewhat longer than deep, resembling in shape those of the foregoing 
two species: the radiating grooves, however, are more numerous. The formula of the fins 1s 
also much alike: 

D 2, 8; A 2, 8; C 6; I, 9, 8, I, 5; V 9; P I4. 
Metallic greenish brown above and on the sides; beneath yellowish or whitish, scattered over 

with small black spots. The fins are ·greyish olive. 
This species was collected in Mercede and Mohave rivers, by Dr. A. L. Heermann, under Lieut 

R. S. Williamson, and is very close1y allied to Lavinia_ gibbosa, Ayres (!'roc. Cal. .Acad. Nat. 
Sc. I, I 855, 20)', but since I have no specimens of the latter, and that those before me measure 
but five inches and a half, I feel reluctant to attempt an identification. 

List of specimens. 

Catal. Cor. No. N .of Locality. When col· Whence obtained. Nature of Collected by-

No. of teeth. S!JeC. cted. epecimen. 

- - - -- ---
196 2754 5 Mercede river, California •. 1853 Lt. R. S. Williamson .. Alcoholic. Dr. A. L. Heermann . • 

197 2755 5 Mohave river ....... . . .... 1853 ...... .. do .••• •••• •• . ---"' 0.- ..... .. • .. .... . do . ........ . .. 

LAVINIA, G i r a r d . 

Gu. CaaR.-The body is very much compressed, deep, sub-fusiform in outline, covered with well developed scales; the 

lateral line forming an opeB curve, convex do~nward8, nearer the abdominal outline than the back. The fins are well developed; 

the insertion of the ventrals is situated either in 11dvance ?f the anterior margin of the dorsal, or immediately under it The 

posterior margin· of the dorsal approximates more or less tlle anterior margin of the anal. The caudal is deeply furc.ated, 

rounded upon its insertion, and provided with numerous well marked rudimentary rays above and below. The head is rather 

small. The cleft of the mouth is situated altogether anteriorly to the orbit; it is of medium size, the upper jaw overlapping 
the lower one, which is either rounded or truncated upon its symphysis. There are no buccal barbels. The eye is of moderate 

size ; a narrow isthmus separates the gill openings. '{he phllryngeal bones are strongly curved, the upper branch directed 

inwards and downwards, the inferior one slightly arched backwards, wit}!. the convexity dilated. The teeth are of the 

cultriform kind of the grinding type, and disposed upon one single series of five, thus: 5-5, with a sharp terminal point. 

SYN -Lavinia, GRn in Proc. Acad. Nat. Sc. Philad. VII, 1854, 137 ; &, VIII, 1856, 184. 

Acrocheilm, Ao.&ss. in Amer. Journ. of Sc. 2d ser. XIX, 1855, 96. 

This genus, together with Orthodon and Algansea, includes some of the largest species of 
Glwndrostomi so far observed in the fresh waters of North America, compari~g well) in that · 
respect, with Ohondrostoma and allied genera of the Old World. 

LAVINIA ALUTACEA,* (Acrocheilus alutaceus, Ag. & Pick.) from Williamette Falls and Walla
Wall a river, and collected by the United States Exploring Expedition, we have had no opportunity 
to examine. 

• Proc. Acad. Nat. Sc. Philad. VIII, 1856, 184. 
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1. LA VIN_IA EXILICAUDA, B. & G. 

PLATE LIV, FIGS. 1- 4. 

SPEC. CHAR.-Body very compressed, quite deep upon its middle ; peduncle of tail rather slender. H ead small ; eye 
moderate ; posterior extremity of maxillary not · reaching tho anterior rim of the orbit. Isthmus small. Insertion of ventral 
fins situated in advance of the anterior margin of the dorsal. Pectorals rather small. Caudal deeply furcated. Reddish brown 
above, silvery grey on the sides, the scales being minutely dotted upon their margin. Beneath yellowish. 

SYN.- Lavinia exilicauda, B. & G. in Proc. Acad. Nat. Sc. Philad. VII, 1854, 137.- GRD. in Proc. Acad. Nat. Sc. Philad. 
VIII, 1856, 184. 

Lavinia compressa, AYRES, in Proc. Cal. Acad. Nat. sc·. I, 1855·, 21. 

The body is .compressed, swollen upon its middle and tapering towards both extremities. 
The tail is more particularly attenuated. The greatest depth in advance of the dorsal is 
contained about four times in the length, which is eleven inches, and in which the head enters 
five times and a half. The ~;nth is very small; its angle· being far from reaching the anterior 
margin of the orbit. The eye is circular and rather below the medium size; its diameter being 
contained nearly six times in the l~ngth of the side of the head. The isthmus is very small; the 
branchiostegal rays are three on either side. The anterior margin of the dorsal is equidistant 
between the extremity of the snout and the tip of the central rays of the caudal, which latter fin is 
deeply furcated. The base of the anal is l onger than that of the dorsal but considerably lower, 
particularly upon its posterior thi~d. The insertion ef the ventrals is plltc~d in advance of the 
anterior margin of the dorsaL The pectorals are rather small. 

D 2, 12; A 2, 14 or 15 ; C 7, 1, 8, 8, 1, 7 ; V 1, 10 ; P 17 . 

. The scales are rounded, somewhat longer than deep, and very thin, with r adiating furrows 
upon their posterior section only. The lateral line, in which there are about sixty scales, forms 
an open curve on the abdomen with a downwards convexity much nearer the insertion of the 
ventrals than the base of the dorsal fin. 

The color is reddish brown above, silvery grey on the sides, the scales being provided with 
minute crowded dots upon 'their margin. · Beneath yellowish with the scales unicolor. The 

:fins being yellowish grey. 
Reference..c; to thejigures.-Plate LIVJ fig . 1, represents Lavinia ·exilicauda, somewhat reduced 

in size. Fig. 2 is a scale from the dorsal region. Fig. 3, a scale from the lateral line. Fig. 

4, a scale from the abdominal region. 

List of specimens. 

Cata.l. Cor. No>. No. of Age. Locality. When col- Whence obtained. Nature of Collected by-

~o. of teeth. spec. lected. specimen. 

-- --
207 2765 2 Adult. Sacramento river , Cal. 1853 Lt. R. S. Williamson • . Alcoholic. Dr. A. L. Heermann •• 

208 2 · Young Posa creek, Cal. •••••• 1853 ........ do ....... . .... • .. do .••• •• • ••••• do ......... .. • 
··· ···· · 

209 2766 2 Adult. San Joaquin river, Cal. 1855 .••• .• •• do ... ......... . ; •• do . •• . Dr. Jno. S. Newberry •• 

31 a 
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2. LAVINIA HAREN GUS, G r d. 

SPEC· CnAR.-Body compressed, subfusiform in profile, and gradually tapering towards the peduncle of the tail. Head 
constituting the sixth of the total length ; diameter of the eye entering about five t imes in the length of the side of the head . 

Mouth moderate ; posterior extremity of maxillar bone, nearly even with a vertical line drawn before the orbit . Anterior 

margin of dorsal fin nearer the base of the caudal than the extremity of the snout. Insertion of ventrals nearly equidistant 

between the extremity of the snout and the base of the caudal fin . Caudal moderately furcated. 

SYN.- Lavi.nia hartrl{flts, GRo. in Proc. Acad. Nat. So. Philad. VIII, 1856, 184. 

This species is intermediate bet ween L. exilicauda and L . alutacea. The most characteristic 
feature consists in the general shape of the body and the rel ative position of the dorsal and anal 
fins, which are wider apart . The size of these fins being nearly the same, and if any appreciable 
difference be observable, the anal would be found somewhat larger than the dorsal. The 
number of the rays in the various fins is as follow : 

D 1, 10 ; A 2, 10; C 9, 1, 9, 8, 1; 8; V 1, 10; P 16. 

The dorsal and apal are the only fins presenting differences of some specific value. The 
specimens before us are in a mutilated condition, inasmuch as the scales are all fallen. The 
dorsal region seems to have been of a much deeper hue than the lower half of the sides, which 
are whitish, as well as the belly, contrasting with the rather dark hue of the dorsal region. 

List of specimens. 

Catal. ,Cor . No. No. of Age. Locality. When col- W hence obtained. Nature of Collected by-
N o. of spec. lected. specimen . 

-~----- -------- - --------
210 i 2767 1 Adult. Monterey Plains, Cal . 1854 A. S. T aylor, Esq ..... Alcoholic. A. S. Taylor, Esq .... 

TRmE OF. POGONICHTIU. 

This fourth group is less uniform, if the teeth are taken into account. The. lat ter belong to 
the hooked types, with or without grinding surface (D entes uncinato-submolares and uncinato

subconici), of the raptatorial (Dentes raptatori) and prehensile (D. prehensiles) kinds chiefly ; in 
most cases disposed upon a double series. But all its representatives are provided with buccal 
or maxillar barbels; and the upper jaw, in projecting more or less beyond ·the lower, gives t he 
mouth an inferior position, although not so decided as in the group of Oatostomi, except in some 
species of the genus .Argyreus, in which the snout is rather elongated and conical, and which 
suggested the name of R hinichthys. In the species from the Pacific range, a thin cartilaginous 
pellicle is observed upon the jaws: illustrating what has already been stated, that the cartilagi
nous lips are not sufficient to characterize the group of Ohondrostomi . Of course, it is in the 
latter where that character assumes its greatest development. 

· T his group or tribe was distinguii!hed for the first time, without any name being affixed to it, 
in the ' (Proc. of the Acad . of Nat . Sc. of P hilad. VIII, 1856, 184." 
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ARGYREUS, Heck. 

GEN. Cu.~R.-Snout more or less protruding beyond the lower jaw, thus giving the mouth an inferior position. The mouth· 

itself is rather small, surrounded with quite narrow and smooth lips, covered with a deciduous cartilallinous pellicle in the 
western species, and provided upon its angle with a small barbel, sometimes very conspicuous. The angle of the mouth not 
extending. as Jar as the anterior rim of the orbit. The gill openings· are separated beneath by a very wide isthmus. The 

insertion of the ventrals is situated in advance of the anterior margin of the dorsal fin, which is higher than long. The caudal 
is furcated. The sca]eij are small, longer than deep. The pharyngeal bones are quite narrow, and stouter above than below. 

The teeth are of the hooked type without grinding surface, strongly hooked and disposed thus: I I 4-4 1 2, that is, upon two 
rows, four in the outer row, and one or two in the inner row. 

SYN.-.Ilrgyreus, HEcK. in Russeg. Reisen, I , n , 1842, 1040.- GRo. in Storer, Hist. F ishes of Mass. in Mem. Amer. Acad. 
NewS. V , 1855, 287; and, in Proc. Acad. Nat. Sc. Philad . VIII, 1856, 185. 

Rhinichthys, AaASs. Lake Sup. 1850, 353: · 

Heckel includes in this genus two species whi'ch are generically distinct, Oyprinus atronasus, 
Mitch:, and Oypr. rubripinnis. Mus. Par. MS. But Oyprinus rubripinnis is identical with 
Leuciscus cornutus; and since Leuciscus cornutus is to enter the genus Plargyrus of Rafinesque, 
Oyprinus atronasus remains as the type of the genus .Argyreus, which ~gain is identical with 
Rhinichthys. It must be recollected, however, that the teeth figured by Heckel under the name 
of .Argyreus rubripinnis are those of Plargyrus cornutu,s. 

In its external appearance the genus .Argyreus resembles Oampostoma, especially in the shape 
of the head and protrusion of the snout, and also in the situation of the mouth. The natural 
affinities of these two genera, however, are sufficiently remoje to warrant the respective position 
we have assigned to them in two different groups of the family to which they belong. 

1. ARGYREUS DULCIS, Grd . 

PLATE LIV, Fms. 5- 8. 
SPEC. CuAR.-Head well developed, constituting the fourth of the length, caudal fin excluded. Mouth large, and barbel 

conspicuous; lips fleshy. Eye small, sub-circular, its diameter entering six times jn the length of the side of the head. Anterior 

margin of dorsal fin equidistant between the extremity of the snout and the tip_ of the middle rays of the caudal. Insertion cf 

ventral fins somewhat nearer the angle of the mouth than the base of the caudal. Color greyish yellow above ; yellowish 

white beneath; sides sprinkled with an indistinct silvery band. 

SYN.-.Ilrgyrms dulcis, GRo. in Proc. Acad. Nat. Sc. Philad. VIII, 1856, 185. 

The largest specimens observed measured about three inches and a half in total length. The 
snout is more prominent than in A. atronasus, and less so than in .A. nasut1ts. The head is well 
developed, constituting the fourth of the length, the .gaudal fin excluded. The eye is quite 
small and subcircular, its horizontal diameter entering six times in the length of the side of the 
head: a little over twice·in advance of its anterior rim. The mouth is larger than in most of 
its congeners, and the barbel much more conspicuous. The dorsal fin, as usual, is higher than 
long, but its upper marg~n is slightly convex. Its anterior margin is nearer the extremity of 
the snout than the insertion of the caudal fin. The latter constitutes a little l ess than the fifth 
of the entire length. The anal is somewhat shorter than the dorsal, but its depth is less than 

the height of the latter. 
D 10; A 9; C 4, 1, 9, 8, 1, 5; V 8; P 13. . . 

The dorsal region is greyish yellow; the sides yellowish, with an indistinct silvery band; 
beneath yellowish white. The dorsal region, including the upper part of the flanks, is spread 
over with black specks, sometimes observed beneath the silvery band also. 
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R eferences to the figures. -Plate LIV, fig . 5, represents Argyreus dulcis, size of life. Fig. n, 
a scale from the dorsal region. Fig. 7, a scale from the lateral line. Fig. 8, a scale from the 
abdominal region. 

List of specimens. 

Cntal. Cor. No. No. of Age. Locality. When col- Whence obtained. Nature of Collected by-

No. of teeth. spec. lected. specimen. 

- - -------
52 2665 !) Adt.& Sweetwater, tributary of 1853 J . S. Bowman ••• ••• Alcoholic . _ J . S. Bowman •••••• 

y'g. Platte river , Nebr. 

53 .... .. -·-. 1 Young. Cottonwood creek, Utah. 1854 L t. E . G. Beckwith . . ••• do •• •. Mr. Kreuzfeld -- ••• 

2. ARGYREUS NUBILUS, Grd . 

SPEC. CHAR.- H ead rather small, constituting the fifth of the entire length. Mou·th small, and barbel inconspicuous ; lips 
cartilaginous. Eye moderate s\zed, sub-circular ; its diameter entering five times in the leng th of the side of the head. Anterior 
margin of dorsal fin nearer the extremity of the snout than the tip of the middle rays of the caudal. Insertion of ventral fins 
equi-distant between the angle of the mouth and the.base of the caudal. Blackish brown above; dirty or dull white beneath. 

SYN.- Jlrgyre-us mtbilus, GRn. in Proc. Acad. Nat. Sc. Philad. VHI, 1856, 186. 

This is a very characteristic species. The head is very small, anti the body, fusiform in shape 
and compressed, is thick and swollen upon its middle. The tail again is rather slender. T he 
snout is sub-coni_cal, though not more protruding than in the preceding species ; the mouth is a 
good deal smaller than in the latter, and its barbels less conspicuous. The head constitutes 
about the fifth of the entire length. The eye is moderately developed and sub-circular in shape ; 
its horizontal diameter is contained about five times in t he length of the side of the head . The 
dorsal, caudal, and anal fins are of but moderate development, the pectorals and ventrals being 
rather small. 

D 2, 8; A 2, 7; C 5, 1, 9, 8, 1, 6; V 8 ; P 12. 
The number of rays in the fins does not materially differ from that of the preceding species; 

in both, the anterior two rays of the dorsal and anal fins are mere rudiments . 
The scales are sub-ovoid in their outline, with radiating furrows upon their entire periphery. 
The color above iR blackish brown, with a purplish hue along the middle of the flanks ; the 

inferior regions are of a soiled white or yellowish brown. 'l'he upper surface of the head. and 
upper half of the ~ides , including the eye, is deep black; inferiorly it is whitish or yellowish 
white. 

Specimens four inches in total length were observed. 

List of specimens. 

Catal. Cor. No. No. of Age. Locality. When W hence obtained. Nature of Collected by-
No. of teeth . spec. collected. specimen. 

- - - --- - - -
51 2664 2 A dull Fort Steilacoom , Puget's Sound,W.T. 1853 Gov . I. I. Stevens. Alcoholic. Or. Geo. Suckley 
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POGONICHTHYS, G. ira rd. 
GEN. CHAn.-The body is fusiform and elongated, compressed, covered with large and uniform scales, and provided with a 

conspicuous lateral line defloxed upon the middle of the abdomen The dorsal fin 1·s hi'gl1er tha 1 th t 1 · l d · n ong ; e ven ra s are mser e 
in advance of the anterior margin of the dorsal or behind it. The caudal is furcated. The head is of moderate size or else 

small, either rounded or flattened upon its upper surface. The snout . being more or less protruding beyond the lower jaw, the 

mouth assumes a somewhat inferior position, although opening horizontally forwards. The mouth itself is of medium size , 

provided at its angle with a barbel inserted upon the anterior edge of the posterior extremity of the maxillary. The eyo is 

of moderate devlllopment. The isthmus is quite narrow. The pharyngeal bones are proportionally stout, the inferior limb 

being, however, slender, s!ightly arched ·and expanded upon its symphysis. About the height of the third tooth the convexity 

suddenly expands, tapering off towards the extremity of the upper branch, which is slightly bent inwardly downwards. The 

teeth are well developed, verJr much compressed upwards and hooked. They are of the prehensile kind, of the hooked type, 

with a grinding surface, somewhat inclined backwards, and disposed upon a double row of two and four : 2 1 4-4 1 2. 

SvN.-Pogonichthys, Gnn. in Proc. Acad. Nat. Sc. Philad . VII, 1854, 136; &, VIII, 1856, 187. 

This genus is allied to Gobio, from which it differs by a narrow isthmus, and especially by 
its teeth, which are of the prehensile kind, with a grinding surface, whilst those of Gobio are 
of the raptatorial kind, without grinding surface. 

1. POGONICHTHYS INAEQUILOBUS, B. & G. 

PLATE LVI, Fms. 1-4.. 

SPEC. CHAR.-Head forming a little less than the fifth of the total length ; snout rounded, sub-conical, thickish ; gape of 

mouth nearly horizontal ; lower jaw shorter than the upper. Posterior extremity of maxillar bone scarcely even with a vertical 

line drawn in front of the orbit. Anterior margin of dorsal fin somewhat nearer the extremity of the snout than the insertion 

of the caudal. Insertion of ventrals placed posteriorly to the anterior margin of the dorsal; their origin being nearly equi

distant between the extremity of the snout and the base of the caudal. Lobes of the caudal fi~ unequally developed ; upper 

one the longest. Greyish brown above ; yellowish beneath. 

SrN.-Pogonichthys intUquilobus, B. & G. in Proc. Acad. Nat. Sc. Philad. VII, 1854, 136.-Gnn. in Proc. Acad. Nat. Sc, 

Philad. V Ill, 1856, 188. 

The 'general form is very regular, sub-fusiform and compressed. The total length of the 
specimen described is about ten inches, of which the head forms a little less than the fifth pttrt. 

The eye is sub-circular; its diameter being· comprised about five times in the length of the side of the 
h ead. The moU:th is or" medium size; its cleft does not quite extend to a vertical line drawn in 
r.tdvance of the orbit. A barbel, about an eighth of an inch, may be observed at the angle of 
the mouth. The origin of the dorsal fin is equidistant between the extremity of the snout and 
the first rudimentary rays of the caudal.. The caudal is long and deeply furcated ; its upper 
lobe projecting beyond the lower, although the structure of that fin is perfectly homorcercal. 
The anal is inserted at some distance behind the dorsal. The insertion of the ventrals is 
situated somewhat behind the origin of the dorsal, and consequently· a. little nearer the 
rudimentary rays of the caudal than to extremity of snout. The pectorals are moderate sized. 

,. D2,9; A2,9; 08,1,9,8,1,1; V1,9; P17. 
The scales are large; fifty-six of these may be counted in the lateral line, which, upon the 

abdomen, approximates more the ventral than the dorsal outline. Th~y are moderate sized, 
somewhat longer than deep, anteriorly sub-truncated, posteriorly rounded, with radiating 

furrows upon their posterior section only. 
The upper regions or'the head and body are greyish brown ; the sides and abdomen yellowish. 

The fins partake of the color of the region of the body to which they belong. 
R efe-rences to the figures .-Plate LVI, fig. 1, represent s Pogonichthys inaequilobus, size of 

life. Fig. 2 is a scale from the dorsal region. Fig. 3, a scale from the lateral line. Fig. 4, a 

scale from the abdominal region. 
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Catal. No. of Age. Locality. When Whence obta ined. Orig. Nature of Collected Ly-

No. spec. collected. No. specimen. 

·-- - -----
182 1 Adult. San Joaquin river, C:al ....... 1853 Lt. R. S. Williamson. .... .. Alcoholic . Dr. A. L. Heermann . 

183 8 A.&Y. P etaluma, Cal .••••..... . •.. 1855 E. Samuels ........ . 138 . • • . do .••• E. Samuels .. . ..... 

242 1 Ad ult. S:tcramento river, ncar Fort 1855 Lt. R. S. Williamson. ... ... .••• do . .' •• Dr. JohnS; Newberr v 
Reading, Cal. 

I 

2. POGONICRTHY~ SYMMETRICUS, B. & G. 

SPEC. CHAR.-Head constituting the fifth of the total length. Snout rounded and sub-conical. Gape of mouth somewhat 
arched; lower jaw shorter than the upfer. Posterior extremity of the maxillary corresponding to a vertical line drawn behind 

the nostrils. Anterior margin of dorsal fin nearer the insertion of the caudal than the extremity of the snout. Insertion of 

ventrals placed in advance of the anterior margin oftbe dorsal, and wmewhat nearer the insertion of the caudal than the tip of 
the snout. Lobes of caudal fin equally developed. Dark greyish brown or blackish above; yellowish golden beneath. 

SYN.-Pogonichthys S1Jmmetl"icus , B. & G. in Proc. Acad. Nat. Sc. Philad. VII, 18~4, 136.-GRn. in Proc. Acad. Nat. Sc. 

Phi lad. VIII, 1856, 188. 

The specimens before us being in a rather poor state of preservation, a.. description of the 
species can hardly be drawn with accuracy. The siz~ of the largest one is about four inches and 
a half in total length ; the profile of the body is sub-fusiform, very much compressed, and 
gracefully elongated. The head constitutes the fifth of the total length. The eye is large, its 
diameter being contained less than four times in the length of the side of the head. · The lobes 
of the caudal fin are symmetrical. The anterior margin of the dorsal is equidistant between the 
extremity of the snout and the tip of the central rays of the caudal. The lateral line forms a 
gentle curve, convex downwards, upon the middle of the abdomen, and nearer the insertion of 
the ventrals than the base of the dorsal. The insertion of the ventrals is situated in advance of 
the anterior margin of t~e dorsal, a character which will at once enable us to distinguish this 
species from P. inaequilobus. 

The scales are moderate, longer than deep, anterinrly sub-truncated, posteriorly rounded, 
with radiating furrows upon their posterior section only. 

The upper regions are dark greyish or blackish brown, whilst the inferior regions .are of a 
yellowish golden tint, the upper part of the sides heing mottled with yellow and the lower part 
dotted with black. The dorsal and caudal are greyish olive; the other fins, greyish o~ange . 

List of specimens. 

Catal Cor. No. No of Locality. When col- Whence obtained. Nature of Collected by-

No . of teeth. spec. Jected. specimen. .. 
-- ---- ---------

191 2749 5 Fort Miller , San J oa- 1853 Lt. R. S. W illiamson ... . Alcoholic. Dr. A.L. Heermann . •• • • 

q u im valley, Cal. 

3. POGONICHTHYS ARGYREIOSU~, G rd. 

SPEC. CHAR.-Head constituting the fifth of the total length. Snout sub-conical; gape of mouth nearly horizontal; lower 

jaw shorter than the upper. Posterior extremity of maxillar bone reaching a vertical line d:awn at the anterior rim of the orbit. 

Anterior margin of dorsal fin eqmdistant between the extremity of the snout and the insertion of the caudal. Insertion of ven

trals somewhat behind the ante1 ior margin of the dorsal, and nearer the base of the caudal than the tip of the snout. Lobes Of 
caudal fin equally developed. Rufous brown above; silvery beneath. 

SvN.-Pogtmichtitys argyuiosus, GRD. in Proc. Acad . Nat. Sc. Phi!ad. VII, 1854, 154; &, VIII, 1856, 188. 
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This species is aliied to P. inaequilobus; it is, however, distinct from the latter by the struc
ture of the caudal, which is equilobed like that of P. symmetricus. The head is contained five 
times in the total length, which, in the specimen before us, is about three inches and three 
quarters. 'l'he eye is large, sub-elliptieal, and its horizontal diameter contained a little over 
three times in the length of the side .of the head. · The body is compressed, regularly fusiform 
in its outline. The insertion ~f the ventrals is situated somewhat behind the anterior margin 
of the dorsal. The pectorals and ventrals are rather small. 

D 1, 9; A 2, 8; C 6, I, 9, 8, I, 5; V 1, 9; P 16. 
The scales are moderate sized, as deep as long, anteriorly sub-truncated, posteriorly rounded, 

with radiating grooves upon their posterior section only. The lateral line is conspicuoua and 
slightly bent downwards upon the abdomen. 

The dorsal region is rufous brown; the sides ~n~ belly being shining silvery. Minute 
blackish dots are scattered all .over, more densely on the dorsal region. '1\. double series of these 
spots may be traced along the course of th!) lateral line. The dorsal and caudal fins are greyish 
yellow; the pectorals, ventrals, and anal, l~ght yellow. · 

List of specimens. 

Catal. Cor'g N ' · No. of Locality. When col- Whence ·obtained. Nature of Collected by-
No. of teeth. spec lected. specimen. 

190 2748 2 Presidio; Cal. . ..... 1853 Lt. W. P. Trowbridge .•. Alcoholic. Lt. W. P. Trowbridge •• , • 

4. POGONICH'rHYS COMMUNIS, G rd. 

PLATE LV. 

SPEC. CHAR.-Head forming a little less than the fifth of tlie total length , its upper !\Urface is quite depressed in the adult. 
Snout rounded; depressed, and quite protruding. Gape of mouth nearly horizontal; lower jaw shorter than the upper. Poste

rior extremity of the maxillary f;!Xtending to a vertical line drawn in front of the orbit. Anterior margin of dorsal fin much 
nearer the extremity of the snout than the base of the caudal. Insertion of ~entrals placed somewhat posteriorly to the anterior 

margin of the dorsal, their anterior basal edge being nearer the tip of the snout than the insertion of the caudal. Lobes of' caudal fin 
equally developed. Reddish grey above; whitish or yellowish beneath, with metallic reflects. Fins yellowish olive. 

SvN.-Pogonichthys communis, GRD. in Proc. Acad. Nat. Sc. Philad. VIII, 1856, 188. 

This species is the most characteristic of the genus, by its small and :flattened head and the 
large scales which cover the body. The mouth is larger in proportion than in any of its con
geners ; in large specimens the ·. snout overlaps en\irely the lower jaw, in which respect it 
resembles Gila elegans most remarkably. The barbel at the angle of the mouth is very 
conspicuous. · The eye is rather small and circul~r; its diameter entering about seven times in 
the length of the side of the head. The fins are all well developed ; the external rays of the 
pectorals extend beyond the usual termination of these fins in other species; their posterior edge 

being falciform. 
D 2 8 + 1; A 2, 8 + 1; C 7, 1, 9, 8, 1, 8; V 1, 8 ; P 18. ' . 

The scales are large, somewhat longer than deep, except in the lateral line, where they appear 
to be as deep as long. They are anteriorly sub-truncated, posteriorly rounded, provided with 

radiating furrows upon their posterior section only. 
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The dorsal region is reddish grey or greyish red, according to circumstances ; the rest of the 
body is whitish yellow or yellowish golden, the fins being unicolor. 

We have examined numerous specimens of this species, as exhibited by the following list: 
References to the figures.-Plate LV, fig. 1, represents P ogonichthys communis, size of life, 

Fig. 2 is an outline of the head seen from below showing the shape of the mouth. Fig. ·3, an 
outline of the fish seen from above. Fig. 4, a dorsal scale. Fig. 5, a scale from ·the lateral 
line. Fig, 6, a scale from the abdominal region. 

List of specimens. 

Cata!. Cor'g No. No of Age. Locality. When W hence obtained. Nature of Collected by-
No. of teeth. specs. collected specimens . . 

----.-
181 2743 24 A.&Y. Milk river, upper Mo. 1853 Gov. I. T. Stevens. Alcoholic •. Dr. Geo. Suckley . • •• • •••• 
184 2744 1 Youn~ Sweet W ater fork of 1852 J. S. Bowman . •.• .•••• do . .... J. S . Bowman ••••• • . • ••• 

J Platte river. 
185 .... .. .. .. 12 Adult. ~·ort Union, Mo. riv. 1852 E. -J. Denig .. •• ••• . • • • . do •• ••. E. J. Denig .• ••••••• •• ••• 
186 .......... 10 A.&Y.I Milk river, 125 miles 1853 Gov. I. I. Stevens. . • • • . do . • • •. Dr. Ge?. Suckl!ly ..... . .. 

/ above Fort Union. • 
187 2745 I Adult. Fort Pierre, Neb .. •• 1853 . • • • • •• do .. . . ... .. . ••• . do . . ... Dr. J ohn Evans .• ••••• : •• • 
188 2746 5 . . do .. l Yellowstoneriv ..•.• Hl53 Col. A. Vaughan . .. . .. do . . ... Dr. F. V. H ayden ... . .. .. . 
189 2747 8 A.&Y. Above Fort Union •. 1853 Gov. I . I . Stevens. . ... . do . .... Dr. Geo. Suckley .. ... .. . . 

GOBIO, C u v . _ 

GEN. CHAR.-Head sub-conical, with the snout rather thick and obtuse, overlapping the lower jaw, thus giving the meuth a 

somewhat inferior position. The latter, however, is directed fqrwards; it is large, and provided with a well developed barbel upon 

the posterior extremity of the maxillar bone. Tho eye is of moderate development. The isthmus is wide. The body is elongated, 
sub-cylindrical. The dorsal and anal both ~re rather narrow fins. The insertion of the ventrals takes place under the anterior 

margin of the dorsal, or a little behind it. The caudal is furcated. The s11ales are large, and the lateral line nearly median. 
The pharyngeals are gracefully curved, the upper and lower branches tapering; the convexity very slightly expanded. The 

teeth are slender, sub-cylindrical upon their base, compressed above, of the raptatorial kind of the hooked type, without grinding 
surface , and disposed npon a double series of one , two, or three, and three, four, or five, as follows : 3 I 5-5 I 2, or 2 I 4- -
4 /1, &c., &c. 

SYN.- Gobio, Cuv. R~.gn . Anim. II, 1817, 193; 2d ed. II, 1829; &, ed. IHustr. Poiss. 218.-Cuv. & VAL. Hist. nat. des 

Poiss. XVI, 1842, 298.-HEcK. in Russeg. Reisen, I, n, 1842, 1028.- DE KAY, New Y. F aun . IV. 1842-, 
394.-SroRER, Synops. 1846, 155.-Gnn. in Proc. Aead. Nat. Sc. Philad. Vll.I_, 1856, 188. 

This genus may be distinguished from L eucosomus by a more protruding · snout, much more 
developed maxillar barbel, narrower dors~l and anal fins, and finS~ol.ly by its pharyngeal teeth, 
which are more strongly hooked. 

1. GOBIO GELID US, G rd. 

U.S. & MEx. BouNDARY FISHES, PLATE XXIX, Fms. 5-9. 

SPEC. CnAn.-Head constituting the fifth of the entire length in which the caudal fin enters but four times and a half. Eye 

small, sub-elliptical, its horizontal diameter entering four times in tho length of the side of the head. Body slender and tapering; 

the anterior margin of the dorsal fin is nearer the extremity of the snout than the insertion of the caudal. Tip of pectorals 
reaching to the base of the ventrals ; tip of ventral• overlappin;,r the vent, not extending quite to the anterior margin of the 
anal. Yellowish brown, with a silvery, superiorly dusky, streak along the middle of the flunks. 

SvN.-Gobio gelidus, Gnn. in Proc. A cad. Nat. Sc. Phi lad. VIII, 1856, 188 
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This species is most graceful in its ge~eral appearance; its well developed vertical fins must con
tribute a great deal towards rendering its movements swift. The body and head are very slender 
and elongated ; the head forming about the fifth of the total length, The snout is rather 
prominently _developed, tapering, The eye is small, compared to G. fluviatilis, resembling more, 
in that respect, G. cataractre, from which, however, . this species-can readily be distinguished by 
the position of its ventr11.l fins, which are i-nserted under the anterior margin of the dorsal, 
whilst they are placed in ·advance of it in G. cataractre. The caudal is longer than the head; 
the. dorslll and anal being likewise well developed. · The ventrals and pectorals are slender and 
elongated. 

D 1, 8 + .1; A 1, 8 + 1; C 6, 1, .9, 8, 1, 5; V 8; P 14. 
The scales are deeper than .long, anteriorly sub-truncated, posteriorly rounded, with radiating 

furrows upon their posterior section only. 
The color is yellowish brown, lighter beneath than .above. A silvery streak ma.y be observed 

along the middle of the flank, superiorly margined with a dusky area, terminating into a 
blackish spot upon the insertion of the caudal fin·. 

References to the figures.-It is accidentally that the original drawings of Gobio gelidus and 
G. aestivalis w:ere transposed at the time the plates went to the engraver ; the former to the 
United States and Mexican Boundary Suryey, the latter to the U. S. P. R. R. Explorations and 
Survey. . 

.Plate XXIX, fig. ,5, (U. S. & Mex. Boundary Report) represents Gobio gelidus, size of life. 
Fig. 6, head from beneath, showing the outline of the mouth. Fig. 7, a scale from the dorsal 
region. Fig. 8, a scale from the lateral line. Fig-. 9, a scale from the abdom1nal region. 

List of specimens. 

• 
Catal. No. of Locality. When collected. Whence obtained. Nature of speci- Collected by-
No. spec. men. 

- ---- - .. ---
80 2 Milk river, Upp. Mo •• . 1853 Gov. I. I . Stevens •• •• Alcoholic ••••••• Dr. George Buckley • • 

2. GOBIO VERNALIS, G rd. 

SPEc. CnAR.-Head contained a9out five times and a half in th~ entire lepgth, in which the caudal fin enters four time& -Eye 

large, sub-circular; its diameter entering three times and a half"in the length of the side of the head. Body sub-fusiform, 

rather thick anteriorly ; anterior margin of dorsal fin nearer the extremity of the snout than the insertion of the caudal. Tip 

of pectorals not extending as far as. the_ origin. of the ventrals; tip of ventrals · enending to the anterior edge of the vent. 

Yellowish -brown ; sides 'silvery. .. 

SvN.-Gobio vernaliS, Gan. in Proc. Acad. Nat. Sc. Philad. VIII, 1856, 189. 

The largest specimens which we have seen of this species measure about three inch~s and a 
quarter in total length. It resembles .Alburnops in its general appearance. The head 1.s short, 
the snout blunt and rounded. The posterior extremity of the maxillar bone correspondmg ~o a 
vertical line drawn across. the anterior rim of the orbit. The eye is large; its dia~eter.bemg 
contained three times a~d a half in the length of the side of the head. The body 1s fus1for~, 
thickest anteriorly, tapering posteriorly. The caudal fin is long and- ~eeply furcated i lt 
constitutes nearly the fourth of the entire length, whilst the head enters m the latter nearly 

five:times and a half. · 
D 1, 9; A 1, 9; C 6, 1, 9, 8, 1, 5 ; V 8 ; P 13. 

· 32 a 
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The color is uniform yellowish_ brown, with a silvery streak along the mi<ldle of the flanks. 
The opercular apparatus and cheek are highly silvery. 

List of specimens. 

Catal. Cor. No. No. of Age. Locality. When Whence obtained. Nature of Collected by-

No. of teeth. spec. collected. specimen. 

--
78 2683 10 Adult. Arkansas river , near Ft. 1853 Lt. A. W. Whipple_ Alcoholic_ Dr. G. G. Shumard. 

Smith. 

LEUCOSOMUS, H eck. 

GEN. CHAR.-The body is elongated, sub-fusiform, compressed. The head i~ stout, conical, either abruptly truncated or 
tap~ring off. In either case, the mouth is large, subterminal, and the upper jaw slightly protruding beyond the lower. A 
small barbel upon the maxillary, ncar the angle of the mouth. Eyes of medium size. Insertion of ventrals a little in ad vance 
of the anterior margin of the dorsal. Caudal furcated. Scales large, somewhat longer than high ; lateral lino follow ing the 
middle of the flanks. Pharyngeal bones stoutish, sickle-shaped; the inferior branch rather slender, the convexity having a slight 

expansion tapering off towardq the tip of the upper branch. The teeth are sub-conical, compressed and strongly hooked, of 
the raptatorial kind, of the hooked type, without. grinding surface. They are disposed upon a double row of four and two in 

the following manner: 2 I 4- 4 I 2; sometimes 2 I 5-4 I 3; and even 1 I 4-4 I 2. 

SYN.-Ltucosomus, HEcK. in Russeg. Reisen, I , n, 1842, 1042.-GRn. in Proc. Acad. Nat. Sc. Philad. VITI, 1856, 189. 
Chtiltmtmus, Bo.- Gnn. in Storer, Hist. Fishes, Mass. in Mem. Amer. Acad. New S. V .. 1855, 288. 

The genus Gheilonemus, Bd., is strictly synonymous with Leucosomus; the latter differs from 
Semotilus by the presence of maxillar barbels. 

On a former occasion the genus Le~tcosomus was altogether misunderstood by me, and from 
a:n advice of mine it thus en~ered into the "History of the Fishes of Massachusetts, by Dr. D. 
H. Storer." On framing the genus Leucosomus, Heckel, by inadvertence, ~pplies' the name of 
Oyprinus chrysoleucus, Mitch., to Leuciscus pulchellus, Storer, as shown by the figures given of 
its teeth, and the wording of its generical diagnosis. Leucosomus, therefore, is identical with 
Gheilonemus, and accordingly is the name to be adopted.. Oheilonemus was proposed for Leuciscus 
pulchellus, and allied species, when it was supposed that.Gyprinus chrysoleucus would constitute 
the type of the genus Leucosomus. But ·it is now well ascertained that Gyprinus chrysoleucus 
of Mitchell belongs to Rafinesque's genus L uxilus)· and Luxilus has the priority over Leucosomus. 

1. LEU COSO MUS DISSIMILIS, G rd. 

BPEo. CHAR. - Head rather small, sub-conical, constituting the fifth of the total length. Eye large ; its diameter entering 

four times in the length of the side of the head. Gape of mouth somewhat oblique; posterior extremity of maxillar bone 

reaching a vertical line drawn in front of the orbit. Anterior margin of dorsal fin nearer the insertion of the caudal than the 

extremity of the snout. Ineertion of ventr~ls situated in advance of the anterior· edge of the dorsal. Greyish brown above, 
yellowish beneath; flank silvery. Fins greyish olive. 

SvN.-Ltuco3omU3 diuimilis, GRD. in Proc. A.cad. Nat. Sc. Philad. VIII, 1856, 189. 

This species may be easily recognized by the small size of the scales of the back compared to 
those of the flanks. In that respect it approximates certain species of the genus Semotilus. Its 
head is sub-conical, contained about five times in the total length. The eye is large; its diame
ter being contained four times in the length of the side of the head. The dorsal fin is higher, 
and the anal deeper, than long. The tips of the ventrals approximate the vent. 

D 1, 8 + 1 ; A 2, 8 + 1; 0 4, 1, 8, 8, 1, 5; V 1, 8; P 17. 
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· The color is uniform greyish brown above, silvery along the middle of the flank, and dull 
yellowish beneath; the fins being of a greyish olive tint. 

List of specimens. 

Catal. Cor'g No. N'o of Age. Locality. When col- Whence c,bt&lned. Nature of Collected by-
No. of teeth. SPElC. lected. specimen. . 
--

158 2733 2 -----· Milk river, Upp. Mo •• 1853 · Gov. I. I. S.tevens ••• . Alcoholic._ Dr. Geo. Suckle 
159 2734 12 Young Lit. Muddyriv. Up. Mo 1853 -- -- - -- -do •• •• • • •••• . • • • do ••• • .• ••• • dp _____ __ _ 

160 --------- 18 ------ -- - ---- -do •••••••••• 1853 ·- ---- --do ••• ••• •••• ..... do ... . •••••• do ••••• ••• 

2. LEUCOSOMUS PALLIOUS, Grd. 

PLATE LXI, FrGs. 6- IO. (By. error: L eucosomus macrocephalus.) 

SPEO. CHAR.-Head moderate sized~ rather elongated, entering four times and a-half in tile total length. Snout sub-conical 
and tapering. Eye moderate; its diameter being contained five times in the length of the side of the bead. Gape of mouth 

0 somewhat oblique ; poste~ior extremity of the maxillary extending to a vertical line intersecting the anterior rim of the pupil. 

Anterior margin of dorsal fin nearer the insertion of the caudal than the extremity of the snout. Insertion of ventral& situated 

somewhat in advance of the· anterior edge of the dorsal. ~reyish brow.n above, yellowish white beneath; a black spot at the 
base of the caud!l ·and anterior edge (!f the dorsal fin. · 

SYN.-UucosomU8 pallidm, Gnn. in Proc. Acad. Nat. Sc. Pbilad. 'VIII, 1856, 190 . 

. This species has the same general p'hysioghomy as L . dis~>imilis. T he scales of the back are 
likewise a good deal. smaller than on the flanks, but in totum they are .larger than in the pre
ceding. species. The origin of the ventrals is .likewise situated in advance of the anterior margi~ 

. of the dors~l. . The caudal fin is not so deeply furcated as in L. dissimilis. The dorsal and 
anal fins are ~eeper than long; they are of but moderate development, as well as the ventrals 
and the pectorals; the tips of the ventrals scarcely approximating the vent. 

• _D I, 8 + I; A 2, 8 + 1 ; C 7, I, 9, 8, I, 8; V 1, 8 ; P 17. 
The scales moderate sized, somewhat smaller on the back than on the sides; sub-circular in 

outline, with radiating furrows upon their posterior section only. 
The dorsal region is greyish brown, the ventral region yellowish white. A. black spot may 

be observed at the base of the caudal, and another upon ~he anterior margin of the dorsal. 
R eferences to the figures.-Plate LXI, fig. 6, represents L eucosomus pallidus, size of life. 

Fig. 7 i.s a sectio~ of the body across the"line of greatest depth. Fig. 8, a scale of the dorsal 
region. Fig,. 9, a scale from the lateral line. Fig. 10i a scale froJ?l the abdominal region. 

List_ of specimens . 
. . 

Catal. No. of Age. Locality. When col- Whence obtained. Orig'l Nature of Col'lected by-

No. spec. lected. · No.· specimen; 

------ .....__ 

157 8 A.&Y: Antelope creek, Ark. 1853 . ~t. A. W. Whipple ---- VIII. Alcoholic. Dr. 0. B. Kennerly. . .. 
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3. LEUCOSOMUS INCRASSATUS, G rd. 

PLATE LXI, FIGS. 1-6. 

SPEc. CuAn.-Head rather large, 6ub-conical, constituting about the fourth of ihe total lengt.h. Eye moderate sized ; its 

diameter entering a little over five times in the length of the side of the bead. Gape of the mouth slightly oblique; posterior 

extremity of maxillar bone reaching a vertical line drawn within the anterior rim of the orbit. Anterior margin of dorsal fin 

equidistant between the fork of the caudal and the . extremity of the snout. Insertion of ventrals situated in advance of the 

anterior edge of the dorsal. Dark greyish above, light greyish beneath, with a black spot at the anterior edge of the dorsal. 

Other fins unicolor, light yellowish olive. 

SYN.-·Leucosomus incrassat,ls, Gnn. in Proc. Acad. Nat. Sc. Philad. VIII, 1856, 190. 

The speciPs here referred to is remarkable for its stout and short body and well developed 
head, which constitutes a little less than the fourth of the total length. The fork of the caudal 
is according to the pattern of that of L. pallidus. The dorsal and anal fins are somewhat deeper 
than long. The pectorals and ventrals are small ; the tips of the latte~, when directed ba<:k
wards, are far from attaining to the vent. Nothing is more uniform 'than the formulae of the 
fins of the various species of this genus : 

D 2, 8 + 1 ; A. 21 8 + 1; C 5: 1, 9, 8: 1, 6; V 1, 8; P 1'7 . . 
As to the scales, they are moderate sized, sub-circular, nearly as large on the dorsal region· 

as on the flanks , exhibiting radiating -furrows upoii. their posterior section alone. 
Dark greyish above, light greyish beneath, with a yellowish hue all over the h~ad and body. 

A black spot upon t he anterior margin of the dorsal ; none upon the caudal. 
R4erences to the figures. - Plate LXI, fig. 1, repre~ents Leucosomus incrassatus, size of life ; 

fig. 2 being a section of the body across the line of greatest depth. Fig. 3, a dorsal scale. 
Fig. 4, a scale from the lateral line . . Fig. 5, a scale from the abdominal region. 

List of specimens. 

Catal. Cor'g No. INo. of Age. Locality. When col- Whence obtatned. Nature of Collected by-

No. of teeth. spec. lected. specimen. 

-- -
156 2732 1 Adult. 20 miles west of Oboe- 1853 Lt. A. W. Whipple • •• Alcoholic •• H. B. Mollha.usen. 

taw Agency. 

4. LEUCOSOMUS MACROCEPHALUS, Grd. 

SPEc. CHAR.-Head very large,· rather elongated, forming more than the fourth of the total l~>ngth. Snout sub-conical, 

thickish. Eye moderate; its diameter entering about six times in the length of the side of the bead. Gape of the mouth 

&lightly oblique; posteriot· extremity of the maxillary extending to a vertical line drawn across the anterior rim of the pupil. 

Anterior margin of dorsal fin equidistant between the extre'mity of the snout and the fork 'of th'e caudal. Insertion. of ventrals 

situ11ted in advnnce of the anterior edge of the dorsal. Brow~ish grey above, silvery white beneath ; a black spot at the base 
of the caudal and anterior edge of the dorsal. 

SYN.-Semotilus macrocephalus, Gno. in Proc. Acad Nat. Sc. Philad. VIli, 1856, 204. 

It is by a mere accident that this species formerly appeared under the head of S emotilus. It 
may easily be distinguished from its congeners by its very large head, which forms more th~n 
the fourth of the entire length. Its body is very much compretssed and quite tapering posteriorly. 
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The caudal fin is moderately furcated; the dorsal is higher, and the anal deeper, than long. 
The pectorals and ventrals are small ; the tips of the latter not extending to the vent. The 
number of the rays of the ·fins scarceiy undergoes any variations. In the present species they 
stand as follows : . 

D 2, 8 + 1; A 2, 8 + 1 ; 0 6, 1, 9, ·8, 1, 5; V 1, 8; P 15. 
Two rudimentary rays in·front of both the dorsal and anal, one of which is very exiguous. 
The scales ~re more uniformly. imbricated than in L. dissimilis and L. pallidus, where. a noted 

difference is observed in that respect between the anterior-and posterior regions of the body. 
The color of the- back is brownish grey, the sides and belly being silvery white. The 

anterior margin of the dorsal and the .base of the caudal exhibit, each, a black spot. 

List of specimens. 

Catal. Cor. No. No. of Age. Locality. When col· Whence obtained. Nature of Collected by-

No. of teeth. spec. lected. specimen. 

~ 

177 2741 10 Adult & young. Fort Pierre, Nebr •. 1854 Dr. John Evans .. Alcoholic. Dr. John Evans •. 

- CERA.TICHT~YS, Baird . 

GEN. CHAR.-Body elongated, fusiform or sub-fusifo.rm, semewhat comvressed. Head flattened rabove, very declivous 
anteriorly, with the_ snout ro~nded and overlapping the lower jaw. Mouth moderate in size, sub-terminal and horizontal, 
provided with · a barbel at its angle, and inserted upon the ·extremity of the maxi\]ar bone. Eye approximating the upper 
eurface ~f the head, and rather J?lOderate in size. The isthmus is wide. The insertion of the ventral& is even with a vertical 

line drawn from the anterior margm of the dorsal fin. The ·latter is higher, and the anal deeper, than long. The sca!es are 

large, and the lateral line nearly straight along the middle of the flanks. The pharyngeal bones are pretty stout upon their 
cOnvexity, which is very slightly expanded, ~hilst the upper ana lower branches are nearly equally developed, the latter, however, 
more slender. The teeth are stoutish, compressed, of the prehensile kind of the hooked type, generally without grinding 
surface. Sometimes, however, a grindi~g s11rface may be obs~rved.upon some of the teeth which are subject to some variations, 

being compressed ~r else sub-conical, generally hooked, ala o~casionally conical. Th~y are disposed upon a single row: . 4-4. 

SYN._:·Oeratichthys, Bn. Mss ....... GRD. in Proc. Acad. Nat. Sc. P4ilad. vm, 1856, 212. 

T]J.e abbreviated and rounded head, which bears a great resemblance to that of several species 
of Blennius is a trait ·which will at once ~nable to distinguish this genus so soon as it is known ' . . . 
to be a cyprinoid. There are other genera in the cyprinoid family having a rather short and 

rounded he~d, but no.ne in whi~h the bl~nnioid jascies is so well marked. 
The species of _this genus are, as yet, but very imperfectly known. Rafinesque has indicated 

some of them under various ·names; his Rutilus amblops is one . . Dr. Jared P. Kirtland has 
described another under the . name of Semotilus l;'iguttatus. Another, still, has been briefly 
characterized bir -me as a: leptocephalus, in the "~roceedings of the Academy of Natural 

Sciences of Philadelphia, vol. VIII, 1856, 212." . 
A specime~, three incheR long, .collected near the mouth pf Poteau creek, Arkansas, by Dr. 

G~orge G . . Shumard, beixrg, according to all probabilities, .immature, we must defer its descrip-

tion to a future occasion. · · 
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NOCOMIS, Girard 

GEN. CHAR.-Body short, stoutish and compressed, covered with large scales. The ventrals are inserted opposite the anterior 

margin of the dorsal, perha'ps somewhat anterior to it. The c!ludal is furcated. The bead is large, rounded upon the snout, 

which is declivou@. The mouth is large and terminal, the lower jaw being slightly overlapped by the upper. A barbel upon the 

posterior extremity··of the maxillary. Eyes moderate sized. Isthmus rather wide. The pbaryngeals are stoutish, somewhat 

expanded upon their convexity; expansion tapering off towards the tip of the upper limb, which is gently curved inwards. The 

inferior limb is scarcely longer than the upper, looks more slender, is flattened upon its extremity, which is turned outwards, 

causing a convexity inwardly. The teeth are of the voratorial kind of the booked type, without grinding surface. They are 

sub-cylindrical, acerated and hooked, disposed upon a double series of one and four, in the following manner: I J 4-4 I I. 
SvN.- Nocomis, GRD. in Proc. Acad. Nat. Sc. Pbilad. VIII, 1856, 190. 

This genus is allied to Semotilus by its pharyngeal teeth, differing chiefly from . it by its 
mouth, which is not so deeply cleft, and by the presence of maxillar barbels, which are 
wanting in Semotilus. 

A second species of this genus, N. bellicus, inhabits the Black Warrior river, Alabama, and 
is mentioned in the "Proceedings of the Academy of Natural Sciences of Philadelphia, vol. 
VIII, 1856, 213." 

NOCOMIS NEBRASCENSIS, Gr d .. 

SPEo. CHA R.-Head contained four times and a half in the total length. Posterior extremity of maxillary even with a vertical 

line dr11wn behind the nostrils. Eye sub-circular; its diameter entering five times in the length of the side of the bead. Body 

stoutiEh and compressed, co'l'ered with large scales. Anterior margin of dorsal fin nearer the insertion of the caudal than the 

extremity of the snout. Dorsal and anal fins deeper than lung. Caudal fin constituting the. fifth of the length. Tip of ventrals 

overlaJ>ping the vent, although not reacbiug the anal fin. Reddish brown above, golden yellow beneath. 

SvN.-Nocomis nebra$cen$is, GRD. in Proc. Acad. Nat. Sc. Pbilad. VIII, 1856, 190. 

The anal :fin is inserted posteriorly to the dorsal, both being narrower than high or deep. 
The ventrals are rather small; the pectorals being moderate sized. 

Dl,S +l; Al,7+1; C~,l,9,8,1,8; V8; P17. 
The scales are nearly as deep as long, anterio~ly sub-truncated, posteriorly rounded, with 

radiating grooves upon their posterior section only. The lateral line is nearly median, being 
but slightly deflexed upon the thoracic region. 

It is a :fish about four inches in total length, of a uniform reddish brown hue above, and 
golden yellow beneath; a blackish streak is observed along the middle of the flanks terminating 
into a black spot at the base of the caudal :fin. 

List of specimens. 

Catal. Cor. No. No. of Age. L·lity When col- Whence obtained. Nature of Collected by-
No. of teeth. spec. lected. specime;p. 

--
48 2o6I 3 Adult... Sweet Water, a tributary 1853 J . S. Bowman ... Alcoholic . J. S. Bowman ... 

of Nebraaka rifer. 
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• HYBOPSIS, A gas s. 

Gt:N. CHA.R.-'-Body elongated, compressed, sub-fusiform i~ profile; co.vered with rather large scales. The lateral line being 

straight along the middle of the flanks. The ~ead is of moderate size, sub-conical and round11d upon the snout, which protrudes 
beyond the lower jaw. A ·barbel, inserted ·upon the anterior margin of the posterior extremity of the maxillary, may be seen at 
the angle of the mouth. The eyes are large, the isthmus narrow. Th.e dorsal is a little higher, and the anal deep6 r, than long. 

The insertion of the ventrals takes place opposite the second ray of the dorsal, hence very nearly under its anterior margin. 

The tail is deeply furcated. The pharyngeal bones have the same form and appearance as in Hudscmiw; the teeth are likewise 
of the same kind (bruising) and type (hooked with a grinding surface), but more irregular yet. Sometimes not booked, the 
grinding surface contorted and nearly absent, or even resembling a truncated cone. They are disposed upon a double row of 
four and one: 1 14-4 l1,.or 0 14- 4 il. · 

SYN.-Hybop~. AG.&.ss. in Amer. Journ. of Sc. Second series, XVII, 1854, 358.-GRn. in Proc. Acad. Nat. Sc. Philad. 
VIII, 1856, 210. 

This genus, it will appear, is intimately related to Hudsonius, from ~hich it chiefly differs 
by the presence of barbels at the angle of the mouth, .and by its straight lateral line also. 

It was left rather va•guely defin'ed by its author, for there are many genera in which "the 
mouth is protractile downw*rds, after the fashion of Oatostomus," with the lips neither swollen 

• nor thickened. And many other genera, too, in which there is "only four or five compressed 
and hooked teeth in each main ro~, and one ot two in a second row." What is really of 
generic value is left for us t~ conjecture, since we are· not in posRession of its typical species. 

The generic characters which we now offer are based upon Leuciscus store1-ianus and a new 
species from Alabama (Hybopsis winchelli, Proc. Acad. Nat. Sc. Philad. VIII, 1856, 211), and 
should they prove generally distinct from Hybopsis gracilf,.~, Agass., a new name will have to 
be coined for our species. 

TBmE OF 'ALBURNL 

The genera brought together in this tribe are numerous, and quite as diversified m their 
dentition as in the former group. They differ f~om the latter by the absence of barbels. As 
in the preceding, the teeth are of the hooked typ.es, with· or without grinding .st1rface (Dentes 
uncinato-submolares et uncinato-subconici), mostly of the raptatorial kind (Dentes raptatorii). 
In the majority of cases, the teeth are disposed upon a double ser~JJ also. · 

.This group was first distinguished in the "Proceedings of the Academy of Natural Sciences 

of Philadelphia, vol. VIII, 1856, 190." 

EXOGLOSSUM,_ Rafi n . 

GEN. CHA.R.- The !>oily is lllongated, sub-cylindrical, somewhat compressed. The head is sub-conical, flattened at the 

occiput, and terminated by a blunt snout. The mouth is sub-terminal, .opening downwards and forwards, the lower jaw being 

shorter than t~e upper and not surrounded by the lips aroun,d its symphysis, t.he lips being largely developed at the angle of the 
mouth and al~ng the upper jaw also. The eye is of moderate ~ize. The istl!mus i~ wide. The origin of. the ventrals is situated 

opposite the anterior matgin of the dorsal or posterior to it. The caudal is furcated. The scales are rather large. The · 
pharyngeal bones are exiguous, very slender upon their inferior branch, hardly dilated aboye. The teeth are of the raptatorial 

kind of the booked -type, without grinding surf11ce? instead of which a sharp, but ,not crenated, edge. They are disposed upon a 

double row of one and four, thus: 1 I 4-4 II. '· 
SY11.-Ex0g~wm, RAFJN. in Journ . .Acad. Nat. Sc. Philad. I, I,1818, 419.-HEcKEL, in Ruaseg. Reisen, I, u, 1842,1 023.-

• · Cuv. & V A.L. Hist. nat. l'oias. XVII, 1844, 480.-STORER, Synops. 1846, 176 . .,.--AoA.ss. in .Amer. Journ. of 

Sc. 2d aeries, XIX, 1855, 215.-GRD. in Proc. Acad. Nat. Sc. Philad. Vlli, 1856, 191. 
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The shortness of the lower jaw, which exposes the anterior extremity of th~ tongue, is a 
feature exclusively peculiar to this genus. That the structure just alluded to is really of a 
generical value, is evinced by the fact that two species are now known to possess it. The general 
aspect, as well as the structure of the scale ·, are similar to those of Nocomis. 

EX OGLOSSUM MIRABILE, Grd . 

PLATE LVI, FIGS. 5-8. 

SPEc. CuAR.- Head sub-conical, blunt , and co::stituting the sixth of the total length. Mouth small; posterior extremity of 

ma;-o:i llar bone even with a vertical line drawn across the nostrils. Eye sub-circular; its diameter entering four times in the length 

of the side of the head. Anterior margin of dorsal much nearer the extremity of the snout than the base of the caudal. Inser
tion ofventrals placed somewhat posteriorly to the anter ior margin of the dorsal, their tip nearly reaching the vent. Reddish 
brown above; middle of flank with a silvery band; beneath light reddi&h . 

SYN.-Exoglossum mirabile, GRD. in Proc. Acad. Nat. Sc. Philad. VIII, 1856, 191. 

A very characteristic species, very slender and fusiform, and distinguished from E . maxillingua 
by as maller head, smaller mouth} the position a little more backward!:! of the ventrals, and 
larger scales. The latter are longer than deep, except in the lateral line, anteriorly sub-trun
cated, posteriorly rounded, with radiating furrows upon the posterior section only ; the lateral . 
line is straight and median. The dorsal is higher, and the anal deeper, than broad upon their 
base. The caudal fin enters nearly five times and a half in the total length. 

D 2, 8 + 1 ; A 2, 7 + 1; C 12, 1, 9, 8, 1, 10; V 8; P 15. 
The color is reddish brown above, light reddish beneath, with a silvery band along the middle 

of the flanks from head to t ail. A black spot may be observed upon the insertion of the 
caudal fin. 

References to the figures. -Plate LVI, fig. 5, represents E xoglossum miralJile, size of life. Fig. 
6 is a scale from the dorsal region. Fig. 7, a scale from the lateral line. Fig. 8, a scale from 
the abdominal region. 

L ist of specimens. 

Catal. Cor'g No.· r\p. of Age. Locality. When col- Whence obtained. Nature of Collected by-

No. of teeth. spec. lected . specimen. 

-----------
47 2660 3 Adult. Arkansas river, near Foit 1853 Lt. A. W . Whipple. Alcoholic. Dr. Geo. G . Shumard. 

Smith. 

OLIOLA, Girard. 

GEN. CnAR.-Body slender and sub-fusiform in profile, compressed ; snout rounded ; mouth small and terminal, with both 

jaws equal. There is a rather wide isthmus. The eyes are well developed also. The dorsal fin is about as long as high, or 

longer than high . The caudal fin is furcated ; the insertion of the ventrals, opposite the anterior margin of the· dorsal. The 
scalfs being large, and the lateral line following the middle of the flanks. The pharyngeal bones are of moderate strength ; the 

inferior branch is rather slender, and nearly straight when viewed in front ; from the inser tion of the teeth, they gradually 

expand to the entire convexity, which is gentle and gradual. T he teeth themselves are of the raptator ial kind, of the hooked 
type, without grinding surface, compressed , curved , and disposed upon one single row of four: 4- 4. 

SvN.-Cliola, GRD . in Proc. Acad. Nat. Sc. Philad. VIII, 1856, 192. . 
The species of this genus have the external aspect of Dionda, but differ from the latter by the 

pharyngeal teeth, which are curved and without grinding surface. 
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1. CLIOLA VXGILAX, Grd. 

~~Ec. CHAR.-Head constituting the fifth of tb-~ totall~ng~h: . ·Eye modera-te, its diameter entering about three times and a 
half in the lerigth of the side of the he-ad . . Posterior e~tremity of maxillar borie not extending quite _as far back as a vertical line 

drawn at the anterior rim of the orbit. - Anterior IJiarg\n of. dorsal fin eq~i_distant between the extremity of the snout and the 

insertion of the caudal. Yell~wish ~r~wn, with a blacki~h streak,along th~ lateral line, a black ~pot a.t the base of tile caudal , 
and one at the anterior edge of-~e dors_al. 1. . . "_ .... _ _ _ . . ·. - --- _ 

SvN .-Cerlllichthys vigilcix, B, & G: in J;>roc:_ Ac~d-. ~at.• Sc. f hi")ad, Vi,-lo853, 391. 

- Leuciscus vigilax, B. ·& G; i~ .M.ar.cy•/.Expl·.: of Red Riv. ofLa.-"1853, 248, Zoo!. pl._}:xiv, fi<!'S, 1-4. 
- Cliola vigila:r,- GR_D. ,~~ Pro( ,-4ci..d:.Nat. Sc. Phjla!l. vpr, 1~56, 192. ~ 

The body is sub-fusifo:J;m ~--~;~.Pi~s~ed~--- - ·T.he he~d . frir.ms o~~-fifth of t4e entire length ; it is 
contained three times -in ~the hi'ngth of thirbody: the caudal fin l;>eing about one-fifth of the entire 
len~th . The head itse_lf_h~s tli"e''-Bha~~' o() -~i~ncated ·~orie. The eyes are sub-elliptical, their 
l ongitudinal diameter being contaiiJ.ed ~hr~e tf~es _ an~i_a h~lf in the length of the sides of the 
heo.d. The mo-qth .i~ rather ~~:~~iin;: itl!·;arrgle· ·~ot :· e~tending_ to a vertical line drawn at the 
anterior rim of the orbi~ .. : ... T~e ·operc}'e )s 9-onsiderablf..larg~ a~d almost ~rapezo,idal in shape. 
The subopercle and ·pr~op.er~l~ ~:t~:c.ofup~tativejy sm:al~.- _The isthmus beneath is about three
te~ ths of ~n inch ' ~ide:''.,·._'' .~ _'-:~·r:;~r·,;:·< · __ .: ·_·: :~~-:·:\;.<·~· ·.,:_ ~:-: .· -. __ .. -::· 

The ·dorsal fin is longer than~high,- a.n,(l is cq~posed ef nine · rays, bifurcated from about their 
midd-le, -some of the middle rays sho~ih·g: a_rioth·e·r ·subdivisi0n upon their extremity. The caudal 
fin is furcated, it~ a-ngiElB:b~i:~g" acii b¢. · -- ~Itr:' con'tiixrs ' eighteen well developed rays, and several 
rudimentary ones above and ·-below; '.the .central ~nes bifurcate twice. The base of the caudal 
fin is considerably broader (higher) -thart'~ib.e-=;,cei:J.tra.l- portion. of the peduncle of the tail. The 
_anal .fln is ~ittiawd behind the d6r.:S~i/is·!:higher t b;a11: long, sub-trapezoidal, and composed of 
eight bifurcated rays ; -the centra!' o_nes. sub~iv~ded.toward8 their extremity. The ventrals are 
inserted some~ hat behind the ant~tior inar'gfri'of tlie dorsai; they are rather-slender, posteriorly 
ro~nded, ~om posed of eigP,t :bifu~c~t-~~ -:ray~, th~- i:J;liddle- one·~ subdivided U>wards their extremity; 
and when bent backwards the. Ji~- ~b~a: ~ot re~~h quite :t~--the vent, which is situated immediately 
in advance of the anter~or fna~.g~J;l .. of the_ a11~l fin . .. 'rh.e pectorals _are slender ; when bent back
wards they do not reacP, the -insertion of.the--ventrals. _·They,are composed of fourteen bifurcated 
rays,. the central ones _sub~_iv:idiO:g_ .up_<m·:their:)a!!t third. Formula: 

... - ,. :~ D .9 ; .A .s·;-c ~-, i, ~. ~. _1, .. 3; v s; P 14. 
The scale~:~ are proptirt,irin.-;nyj~rg~;, ~~ID:ewhat .high~r than -long, rounded at bot~ extremities, 

more abruptly an,teric;»,:lY,. J.V~f%h ;r~di~,t,i_g,g.Jurrows .upon _ _t~eir. posterior half. There ~re sixteen 
rows of them on the lin~tif greatest d~pth, - and eight 'on~ the peduncle o.f the tail. The lateral 
line, in ~hi~h' ihirty-ei_gh't to 'for.ty .'s~~le~ may be c~unted, runs along the middle of the flank, 

slightly bent downwards on the ·a.'b~~~en;. . .,. . , . 
The ground color is yellowish brown:;· a blackish itripe composed of crowded dots follows the 

latera!'line ·on ,the'l!ide~ .. '-' _A :black spot iliay 'be--s_een at the base of the caudal, and one also a.t 
the anterior ~~fg'i~\5fth~ ·d:OrsaL · _.-'·." j. • 

. . .. · .. . _,···; ':- _ _..- . -.. -.. · ._ - .':~(~/ SJJ~oim~M. 
. .. - ~ >. -~-~·~\:i..?::,-::j): . .:,: -:~:-::~· · ~ :: ,. -... 

Catal. . Co~'g. N,!> -~~.i• -'?;· ~ > . :. ;~~ci~,lity; -~ ;.-:_ ;-: Wh~.ll col: 
No. ofteeth.· . spec.-. i · · .Jected. 

-Whence obtained Nature of 
specimen. 

Collected by-

· : ' I 'l •,•;• ,;: ' ..-.--:·~, ' • 

---l-----l---'---------- -l .. --- ·l--------l- ---lt·- - ·-----
31 2645 · 1 Jo~ter c;~ek,,_trib~ ;of _R:d ' . 1852 Capts. R. B. Marcy Alcoholic. ·ta.pt. G B. McClelland 

· ·1- :--· . ti ve,r, · Arju.nsas, · and McClelland . 
. ( · 

33 a 
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2. CLIOI1A VELOX, .G rd . 

SPEc. CHAR.-Head contained about four times and a half in the total length. Eye large ; its dia!ll~ter entering three times 
in the length of the side of the head. Posterior extremity of maxillary not extending quite so far as the anterior rim .of the 

orbit. Anterior margin of dorsa I fin somewhat nearer the 11xtremity of the snout than the insertion of the caud.al. Olivaceous, 
darker above than beneath ; a black streak along the middle of the flank terminating into a jet black spot at the base of th~ 

caudal. A spot at the anterior edge of the dors~l. 

SYN.-Ciiola velox, Gan. in Proc. Acad. Nat. Sc. Pbilad. VIII,l856, 192 . . 

This is a very slender and elegant species, differin·g from. 0. vigilax by a more conical head, 
much larger eyes, and larger scales. The dorsal fin is less elongated, being ne~rly as ·high as 
long. The number of the rays differ but little: 

D 1, 9; A 1, 8; C 9, 1, 9, 8, 1,·.8; V 8; f 14. 
The ground color is olivaceous, with a Rilvery _reflect over the middle of the flanks ; a black 

streak follows tht:J course of the lateral line. A . jet black spot may be seen at the base of the · 
caudal. A black spot also exists at the anterior margin of the dorsal. 

List of 8pioimens. 

Catal. I Cor'g No. No. of Locality. When col- Whence obtained. Nature of -Collected by-

No. of teeth. speo. lected. specimen. . 0 0 

--- --- --- - -
29 2643 2 San Pedro creek, Texas. 1854 Major Emory., • • ••. Alcoholic. Dr. C. B. Kennerly ... 

e . 

3. CLIO LA VIVA~, ·G·r d. 

SPEO. Cu&n.- Head contained somewhat over five times in the total length. Eye moderate ; 'Its diamete~ ente·ring three 

times and a half in the length of the side of the head. Posterior extremity of maxillar bone not reaching a V4}rticalline drawn 
in front of the orbit. Anterior margin of dorsal fin nearer the insertion of the caudal than the extremity of the snout. 

Yellowish with an obsolete greyish streak along the middle of the flanks, and a black spot at the b'ase of the caudal. 

SvN.- Oliola vivax, Gnn. in Proc. Acad. Nat. Sc. Philad. VIII, 1856, 192. 

This species might easily be mistaken for 0. velox, were it not for the shortness pf its head 
and its small eye. Besides, the body is not so much elongated, and . is covered .~ith scales a 
good deal smaller. On the other hand, the shape of the fins, a-s well as the number of their 
rays, afford but minor differences. ·The dorsal appears to be · soniewha~ higher,, -and . the 
pectorals more slender and more elongated. 

D 1, 9; A 1, 8; C 6, 1; 9, 8, .1, 7; 'V 8 -; P 12. 

The color is uniform light yellowish or saffron, with a black ·spot .·at the ·base o£ the caudal 
fin ; the middle of the flanks exhibit traces 9f a greyish or blackish str~ak. 

List of 8pecimens. 

Catal. Cor.Nu. No. of Locality. When Whence obtained. Orig. Nature of Collected by-
No. of teeth. spec. collected. No. specimen. ' 

----- -- - ----------- --
30 2644 1 Leon river, Texas •• 1853 Lt. A. W. Whipple. 11 Alcoholic •• Dr. C. B. Kennerly ••• ~ 

---------·-· -·-- -----· . 



FISHES- CYPRINil)AB- ALBlJRNELLUS DILECTUS 259 

ALBURNELLUS, G ir ard . 

GEN. CHAR.-itody slender and comprt>ssed, covered with large, more or less deciduous, scales, which are deeper than long 
and posteriorly furrowed. Gape of the mouth oblique; jaws sub-equal, lower one slightly protracted beyond tbe upper, which 
is not emarginated. Is'tbmus narrow. Dorsal. fin higher than long. Ventrals . inserted in advance of the dorsal. Caudal fin 
deeply furcated. The pharyngeal bones are sltmder, expanded upon their convexity, the upper limb bent inwards and downwards, 
an~J the inferior limb rather exiguous and aborter than the upper. The teeth themselves are slender and compressed, more or 
less booked, of the raptator!al kind, and disposed upon a double row of two and four, thus : 2 1 4-4 1 2. 

SYN.- .Alburnellus, Grin. in Proc .!.cad. Nat. Sc Philad. VIII, 1856, 193. 

This genus differs from .Alburnus, to which it is· closely allied, by the lower jaw being less 
protracted, requiring no emargination of the upper one to fit. its apex. Moreover, the main row 
of pharyngeal teeth is composed.of four teeth instead of -five. . ' . 

1. ALBURNELLUS .DILECTUS, Grd . 

• PLATE J;; VII, FIGs. 9-12. 

SPF.c. CHAR.- Head forming a little more than the sixth of the total length. P osterior extremity of maxillar bone reaching 

a vertical line drawn at the !Ulterior r im of the orbit. Diameter of eye entering three times in the length of the side of the 

head. Anterior margin of dorsal fin somewhat nearer the fork of the eaudal than the extremity of the snout. Insertion of 

ventrals nearer the extremi~y of the snout than the base of the caudal fin . Pectorals slender, though far from reaching the 
insertion of the ventrals. Reddish yellow, ~ith a lateral silvery streak. 

SvN.-Alburnm diltclu3, Gan. in Proc . .!.cad. Nat. Sc. Philad. VIII, 1856, 193. 

The largest specimens observed are about· three inches and a half in total length; the head 
forming a little more than the sixth part of it. The grea.test depth is nearly eq u·al t.o the length 
of the head. 'rhe diameter of the circular eye is contained about three times in the length of 
the side of t~e head, and less than once in advance of its anterior rim . There are ten longi
tudinal rows of scales between the insertion of the ventrals and the base of the dorsal ; they are 
anteriorly subtruncated, rotmded, and 'tapering :posteriorly. The lateral line runs along the 
fourth row from the ventrals upwards. . .· -; ,' 

D 2, 8 + 1; A 2, 11 + 1; -~; 1, 9, 8, 1, 7; V 1, 8; P 14. 

The anal fin is as long as deep, and .a. good deal longer than the dorsal ; its origin is nearly 
opposite the posterior margin of the dorsal. - The tips of the ventrals approximate the vent 
without overl!l-ping it. . · 

The ground ~olor is uniformly reddish yellow, lighter beneath than above; a silvery streak 
may be observed along the ·middle. of the :flanks. Th~ fins are light yellowish ; the ray!l of the 
dorsal and caudal being tinged with greyish. 

R"ferences to the figures.-Piate LVII, fig. 9, represents .. tJ:lbu1·nellus dilectus, siz~ of life. 
Fig. 10 is a scale from the dorsal region. Fig. 11, a scale from the lateral line. Fig. 12, a. 

scale from the abdominal region. 

Lis~ of specimens. 

Catal. No. of Age. Locality. When Whence obtained. Nature of Collected by-

No. spec collected. specimen. 

----
71 24 A.dt. &Y'·g. A.rkan88o8 river, near 1853 Lt. A. W Whipple .... .. .Alcoholic .. Dr. Geo. G. Shumard --

Fort Smith. I 
I 

. 
I 



260 U. S. P. R. R. EXP. AND SURVEY8-ZOOLOGY-GENE&AL REPORT. 

2. ALBURNELLUS UMBRATILIS, Grd . 

SPEo. CHAR.- Head constituting about the fifth of the whole length. P osterior extremity of the maxillary extending to a 
vertical line drawu at the anterior rim of the orbit.. Diameter of the eye entering th~ee times and a half in the length of the : 

side of the bead. Anterior margin of dorsal fin nearer the extremity of the snout than the fork of the caudal. Insertion of 
ventrals nearer the extremity of the snout than· the base of the caudal. P ectorals not reaching the insertion of the ventrals. 

Dorsal region greyish brown; flanks silvery grey; belly reddish yellow. 

SvN. - AlburnU/1 umbratilis, Gno. in Proc. Acad. Nat. Sc. Pbilad. VIII, 1856, 193. 

This is a shorter and deeper species, and ·which might easily be mistaken for a Luxilus, so 
striking is its general resemblance with small specimens of the latter genus. The greatest 
length is about three inches ; the greatest depth being equal to the length of the head, and 
contained five times in the total length. The later.al line~ . though running along the fourth 
row of scales from the insertion of the ventrals, is mo"re defl.exed upon the abdomen than in .A. 
dilectus; the longitudinal rows of scales being fourteen in number. • 

D 1, 8 + 1; A 1, 11 + 1; C 5, 1, 9, 8, 1, 6; V 1, 8; P 13. -Iii 

The anal fin is nearly as long as deep, and longer than the dorsal; its anterior margin is 
placed a little behind the p·osterior margin of the dorsal. The tips of the ventrals overlap the 
vent, nearly reaching the anterior margin of the anal. · 

The color of the dorsal region is of a greyish brown tint; the sides being of a silvery grey, 
and the belly dull reddish yellow. The fins are olivaceous tinged with greyish; 

List of specimens. 

Catal. Cor. No. No. of Age. Locality. When Whence obtained. Nature of · Collected by-

No. of teeth. spec. collected. specimen. 

73 2678 24 Adt. & Y'g. Sugarloaf creek, Ark __ 1853 Lt. A. W. Whipple _ Alcoholic- H. B. Miilhausen_ 

ALBURNOPS, Girard. 

GEN. CHAR.-Body slender and compressed, protected with large aud deciduous scales, which are deeper than long, and 
posteriorly furrowed. Snout rather blunt and -thick, overlapping the lower jaw, which is slightly shorter than the upper. E ye 
large. Gill apertures separated beneath by a narrow isthmus. Dorsal fin higher than long. Insertion of ventrals placed 
somewhat behind the anterior margin of the dorsal, else in advance of it. Caudal fin deeply furcated. The pharyngeal bones 

resemble, by their configuration, those of Alburnellus. The teeth themselves are of the prehensile kind of the booked type, 
with a narrow and sometimes contorted grinding surface. They are disposed upon a double row of two and four : 2 1 4-4 1 2, 
or 1 j4-4 12. 

SvN.-Alburnops, GRn. in Proc. Acad. Nat. Sc. Philad. VIII, 1~56, 194. 

Thus we see that a niarked difference between .Alburnops and .Alhurnellus consists in the 
presence of a grinding surface to the teeth in the former, and which is absent in those of the 
latter. 

This genus may furthermore be distinguished from .Alburnus and .Alburnellus by a smaller 
mouth and by a thickening of the snout, which overlaps slightly the lower jaw, contrary to 
what is the case in .LI.lburnus and .LI.lburnellus. In that respect, .Alburnops will remind us of some 
species of Hyborhynchus. The eye is large ; a very narrow isthmus separates the gill apertures 
beneath. The insertion of the ventrals takes place under the anterior margin of the dorsal fin, 
which resembles that of .LI.lburnus and Alburnellus. 
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In both of the latter genera the ventrals are situated in advance of the dorsal. The caudal is 
furcated. On the other hand, the anal has a narrower base than in LJ.lburnus and .AlburneUus · 

' 
the lateralline.is nearly median, instead of being defl.exed upon the abdomen. 

l. ALBURNOPS BLENNIUS, G rd. 

PLATE L V:II, FIGs. 13-16. 

Sn:o. CHAR.-:-Head constituting the fifth of the entire length. Snout blunt and abbreviated ; lower jaw shorter than the 

upper ; posterior extre~ity 9f maxill!lr bone extending to a vertical line drawn within the anterior rim of -the orbit. Anterior 
margin of dorsal fin nearer the extremity of the snout than the insertion of the caudal. Insertion of ventral~ situated slightly 

behind the anterior edge of the dorsal; their tips approximating the vent. Reddieh brown, darker above than beneath, silvery 

·on the sides ; fins unicolor. · 

SYH .-Alburncps blennius, ·GRD i~ Proc.·Acad.-Nat."'Sc. Philad. VITI, 1856, 19<1. 

This species has the snout most prominently rounded. The posterior extremity of the 
maxillary extends to a vertical line drawn somewh~t within the anterior rim of the orbit. The 
eye is rather large ; its diameter entering three times and a half in the length of the side of 
the head. The greatest length being _f!.bout ·three inches and a half, the head forming the fifth 
part of it ; the depth of the body is less than t?e length of the· head. 

D 2, 8 + 1; .A.. ~,-'i + 1; c 1,_1, 9, 8, 1, 8 t•·v 1, s; P 14. 

The anal fin is deeper than long; its· anterior 
isthmus and the tip. of the lower lobe of the caudal. 
the ventrals. 

ina.rgin is nearly equidis.tant between the 
The pectorals are slender and longer than 

The !jcales, deeper than lo.~~~- are sub-lozange-shaped and furrowed npon their posterior 
section. There . are ten ~~~gitudinal rows upon the greatest de!Jth, si~ above the lateral line 

and three below it. . _ 
The col~r is reddish brow~. ; the middle of the. flanks silvery; the fins unicolor. 
R~ferences to the figures.-Pl&te LVII, 'ng. 13, represents LJ.lburnops blennius, size of life. 

Fig. 14, a. scale from the dorsal regi~~·. Eig. 15, a scale .from the lateral line. Fig. 16, a scale 

from the abdominal region. 

-List of specimens . 

.. ~ocality. . ;.. When Wh;;'nce obtained. Natu.re of 

collected. specimen. 

Collected by-- ' 
CatAI. Cor. No: No. of ~$e. 
No. of teeth. spec. . ' .. :... .. . . · .. · ~ . .. 
----- -- - ----- ---- --~--1-------- - ---1---------

67 2674 18 A. & Y. Arkansas river, , near 

Fort Smith. 

1853 Lt. A. W. Whipple. Alcoholic. Dr. Geo. G. Shumard . 

. ' . l'. •• ' ~ · 2. ALBURNoPS SHUMARD!, Grd . 

-~ . , ... ~ . : P~TB LVII; FIGS. 1_:4, 

SPJ:o. CnAR:-Head constituting the fifth of ' the 'total length. Snout aub·conical, lower jaw shoner than the upper. 

Posterior extremity ~f the · maxilhiry reaching a :vertical line drawn across the anterior rim of the pupil. Ant~rior mar~n of 
dorsal fin equidistant between ilie extre.mity.of the snout and' the insertion of the caudal. Insertion ofventra)s a1tuated ahghtly 

behind thl! anterior margi_n ,of the. d9rsa~; their. tips approxiQlating the vent. Reddish b_rown ; ftanks ailveey · 

SYlf,-Albu7111J!M ahumardi, Gan. in Proe. Acad. Nat. Sc. Pbilad. VIII, 1856, 194. 
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The general appearance is the same as that of the preceding species. The snout is more conical, 
the mouth larger and more deeply cleft. The head constitutes likewise the fifth of the total 
leno-th which measures three inches and a half. The eye is well developed, sub-circular; its 

b ' 
diameter entering a little over three t imes in the length of the side of the head. 

The anal fin is deeper than long, its anterior margin being nearer the tip of the lower lobe of 
the caudal than the extremity of the snout. The dorsal is higher than in the preceding species. 
The pectorals being slender. The formula of the fins reads thus : 

D 2, 8 + 1; A 2, 8 + 1; C 6, 1, 9, 8, 1, 7; V 1, 8; P 15. 

The scales are large, deeper than long, sub-elliptical on the back, elsewhere anteriorly 
sub· truncated and posteriorly rounded, with radiat)ng grooves upon the posterior section only. 
There are. but nine rows of scales, five above and three below the lateral line. 

The color is reddish brown, lighter beneath than above; the middle of the flanks appearing 
as though streaked wlth silver; the :fins being unicolor, of a light yellow or straw tint. 

Riferences to the figures.-Plate LVII, fig. 1, represents Alburnops shumardi, size of life. 
Fig. 2, a scale from the dorsal region. Fig. 3, a scale from the lateral line. Fig. 4, a scale 
from the abdominal region. 

Catal. Cor. No. No. of Age. 

No. of teeth. spec. 

--- - - - - - -
68 2675 2 Adult. 

List of specimens. 

Locality. When Whence obtained. Nature of 

collected. specimen. 

- - ---
Arkansas river, near 1853 Lt. A. W. W~ipple . Alcoholic. 

Fort Smith. 

3. ALBURNOPS ILLECEBROSUS, G rd . 

·PLATE LVII, Fms. 5-S. · 

. Collected by-

- ------
Dr. Geo. G. Shumard. 

SPEo. CHAR.-Head contained five times and a half in the total length. Snout sub-conical; lower jaw shorter. than the upper 
Posterior extremity of maxillar bone extending to a vertical line drawn in front of the orbit. . Anterior margin of dorsal fin 

equidistant between the extremity of the snout and the insertion of the caudal. Insertion of ventrals situated somewhat in 

advance of the anterior edge of the dorsal; their tips reaching the -vent-. Reddish brown, lighter beneath than above, with the 

middle of the flanks silvery; fins unicolor. 

SYN.-Alburnop& illectbrosm, GRP. in Proc. Acad. Nat. Sc. Philad. VIII, 1856, 194. 

This is perhaps the most graceful of the three species so far known of this genus. The snout 
is less prominent than in A. shumardi, and more s.o than in .A. blennius. The eyes are larger 
than in either of the two species just alluded to; their diameter entering about three t ime& in 
the length of the side of the head. The head is contained five times and a. half in the total 
length, which averages about three inches. 

The dorsal fin is much higher than long, and not well represented on t he accompanying 
:figure: it being much l ower posteriorly, hence its upper edge a good deal more inclined 
backwards. The anal is, as usual , deeper than long; its anterior margin being equidistant 
between the isthmus and the tip of the inferior lobe of the caudal. . 

The scales are large, much deeper than long, and proportionally more so than in the fore
going two species. Their anterior margin is sub-truncated, the posterior edge being rounded, 
with radiating grooves upon the latter section only. There are ten rows of scales as in .A. 
blennius. 
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'l'he. color is reddi"Sh brown or fulvone, lighter beneath than a.bov~ · the middle of the flanks 
being silvery. The fins are light .yellowish olive, unicolor. ' 

References to ~he figures.-Plate LVII, fig. 5, represents Alburnops illecebrosus, size of life. 
Fig. 6 is a scale frdm the . dorsal region. Fig. ~, a scale from the l~tte.ra.lline. Fig. 8, a. scale 
from the abdominal regian. . .!-.. 

.List . of 8pecime'ru • 

... 
Catal. Cor. No. No. of Age. Locality. When Whence obtained. Nature of Collected•by-

No. of teeth. spec. ... 
..~ :collected . specimen . 

-- . . 

66 2673 24 A.dt. & . Arkansas rh·er, n~ar Hi53 , Lt. A. W. Whipple. Alcoholic. Dr. Geo. G. Shuml\rd. 
young. 'Fort Smith. : • 

: . . . . . ., . · . 

PLA.RGYRtJS; R'afin. -· _,.. . ·' 

GEN.Cs.a.a -Head large and sub-conical; mouth rather large, terminal; gape more or less obli.que upwards. Jaws equal. Eyes 

large. Isthmus quite narrow. Tail tap_ering. Cauda\ i.fl11. (urc~tjld . . 'I'he insertion of the ventrals is situated opposite the ante
rior margin ·of the dorsal fin,- or a little _behind it. ;, •Dorsal and 11.nal fins without strong ·&n'd undivided rays &nteriorly. Scales 
very large, imbricated, much higher than long. Lateral line forming a downwards •curve beneath the middle of the flanks. 
Pharyngeal bones rather ·slender,:_~ith 0:~ a~g~lar exp~\00· -itt theypper portion o~the descen.ding branch, the-expansion itself 
tapering away towards the upper and inner extremity. The teeth are compressed, of the prehensile kind, of the hooked type, 
very sligh{ly hooked, provided with a. grinding sur~ce, .being disposed ·upon:a. double row as follows : 2 1 4-4 1 2. 

\ ~ . ~ . 
STN.-Plargyrus, RAFIN. ·lchth, Ohiens. 1820, 50.- Gan:in'Proc. Acad. Nat: Sc. Philad. YIH, 1856, 195 . 

. Hyps.Oltpis,:B.a.IRD'(MS.)"""-Gii». i~· Storer-, .Jtist. Fish. Mlllill: in 'Mem: Amer. :A.cad. New·S. Y, 1855, 284. 

The genus Plargyrua -inc1ude8 t}le ,prettiest -specie~ of .A._merican Oypr1no1de. Their .compartl.
tively small-size, compressed and .g.l'aceful body; 'sub~fusiform 'in ita profile, added to brilliant 
and ·vivid colors, have ·brought ·the:se fi~l:tes. to' the il'6tic·e ·oftne roultjtude. They are commonly 
known as ."Red Dace/' _·<,S_,il.v.~r,-sid_e Fa.Ii-ti~h ,",' ' "White. and Yellow Winged Shiner," 
"Shiner," &c. T~ey ~Q~ur\n · th~- ,~~ter~:-of the };iissi~ippi basin~. as .well as in the eastern, 
northern, and southern States. 

The teeth of this geii.U:s are ·figured by Hecke!, -under the ·name of A1·g,yreus rubripinnis, the 
second species of his genus .Argyreus, and · ~hich: is nothing else but ·Plargyrus cornutus in a 
breeding dress. 

~ . ~ .· __ . .. : .. 
~, ... 

. j>tAR~·'YROS :Bci:WM>4Nt, G r ·a .. 
' • • -' ' • ,. • • I • ~ ' 

.. · 
:·. LATE ·LIX; .:Fms: ·.1~5· 

• ··. I . • • . ' • . . '.: • • ~ .. (. ., '. • : : . . • . . • 

SPEc. CuAR.-Head c~nstituting .111bout tire fifth of the total Jeomh. Posterior extremity of muillltr bone-corresponding to & 
verticai Jine drawn behind the nostrils. Diameter of eye entering _thre·e iiines ·and 8. half in the length of the side of the head. 
Aiiterior ·margin ·df d.er~lil fin equidistant·betweeri·the extremity o0he snout and the insertion of the caudal. Origin of ventrals 

situated oppbsi;e .~he anterior ~e,tgin oftlie dorsal;therefor~ eqllidiatant·also. between'.the snout and the base of the caudal ; their 

tips r'eaching ~he, vetit._. Dorsal ~n hi!l'herU:!14.a~~·~ .de'l\per~.ha:n lpng. Reddish ·brown above, yeHowish beneath, witll the sides 
silvery. A .b)ack''streak.along the ilanks,-above the lateral Iitle . . 

. . . . -: . :. -. : ... ·. ·.' ·-. . ~ .. : . ~ ... ·-.... . . . . ~ . 
SYir.-Plargyrus b01Dmani , GRD. in .Proc. Acad. Nat;_Sc. Ph1lad. VIII,_ 1856, 196. . 

. We i;sc.db·~. :thjs . ~p~~i~~~ ~?- ·~~~. ~~ni,9!T·,~(. ~n~ who, -~nder difficulties of various sorts, d.uring 
a travel acro~s the contine!lf, th~ught it' not of ema.ll .importa.nce to collect an~ preserve spe01mens 
of natural history, which he forwarded to the Smithsonian Institution. · 
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The species is gracefully sub-fusiform in its profile, the depth, in advance of the dorsal, being 
equal to the fifth of the entire length, in which the head itself enters about five times. The eye 
is very large, its diameter entering three times and a half in the length of the,side of the head. 

D 2, 8 + 1; A 2; 9; C 8, 1, 9, 8, 1, 9; V 1,- 8; P 1, 14. . 
The tips of the pectoral fins are nearly at the same distance from the insertion of the ventrals 

as the tips of the latter are from the .orig in of the .anal fin. · 
The dorsal region is reddish brown, the sides being silvery and the abdomen yellowish. A 

black streak may be seen along the. upper edge of the silvery zone of the flanks. Fins oliva
ceous ;'rays tinged with greyish. 

R eferences to thefigures.-Plate LIX, fig. 1, represents P largyrus bowmani, size of life. F ig. 
2, a section of the body across the line of greatest depth. Fig. 3, a dorsal scale. Fig. 4, a scale 
from the lateral line. Fig. 5, a scale from the aqdominal region. 

List of specimen.~. 

Cata!. Cor . No. No. of Age. Locality. When col- W hence obtained. Nature of Collected by-

No. of teeth. spec. lected. specimen. 

- - ---- ----- ----
65 2672 1 Adult. Sweetwater fork of Platte 1852 J. S . Bowman •••••. Alcoholic. J . S. Bowman, •••. ~ 

(Nebraska.) river. 

CYPRINELLA, G i r ·a r d. 

GEN CuAn.-Body very much compressed, either e longated and sub-fusiform, or else with the dorsal and abdominal outlines 

rather a rchEd. The head is of moderate size, sub-conical, tho snout generally protruding beyond the. lower jaw: Mouth small, 
its gape slightly oblique, and sub-terminal. No barbels. Eyes moderate. Isthmus narrow. Tail tapering; caudal fin furcated . 
Insertion ofventra.ls opposite or slightly in advance of th~ anterioJ" margin of dorsal fin. Scales large, else of moderate develop

ment, imbricated, much higher than long, with radiating furrows upon their posterior section only. Lateral line fo~mipg a 
downwards curve beneath the middle of the flanks. Pharyngeal boneS' resembling t hose of PlBrg!{'·us. The teeth are slender and 
compressed, of the raptatorial kind of the hooked type, slightly hooked, without grindtng surface, instead of which, a sharp ridge 

inconspicuously crenated, and disposed upon a double row of one and four in the following manner: 1 I 4-4 I 1. 

SYN.-Oyprinella, GRD. in Proc. Acad. Nat. Sc. Philad. VIII , 1856, 196. 

Had the name of Hypsol.epis not been preoccupied to designate another genus, it inight have 
been applied with great propriety to the species of the present genus, since the fishes herein 
included possess that curious character of having the scales higher than long. They replace in 
the southwest the Plargyri of more northern climes. Though generally smaller than the species 
of Plargyrus, some do resemble the latter in a very striking manner, whilst others are much 
shorter and deeper in proportion. The chief differences between the present genus and J:lar
gyrus is to be found in the pharyngeal teeth and the position of the ventrals. 

To Moniana it bears more striking resemblances and r eal affinities. The position of the 
ventral fintl is the same ; the pharyngeal bones are alike also ; the teeth are of the same general 
pattern, but disposed upon a double series in Oyprinella, and upon one only in Moniana. Mor~ 
over, in Oyprinella the snout generally protrudes beyond the lower jaw, though the mouth is 
sub-terminal and its gape slightly ohlique. 
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1. CYPRINELLA BUBALIN A, G rd. 

Snc. CHAR.-Body short; back very much arched. Peduncle of tail slender. Head constitutin"' the fifth of the entire 
length. Eye large and circular; its diameter entering three times and a half in the length of the side o;the head. Jaws equal ; 
posterior extremity of maxillar bone extending to a vertical line drawn a litlle in advance of the orbit. Dol'!!al fin higher than 

long, its anterior margin equidistant between the tip of the snout and the insertion of the caudal. Origin of ventrals situated 
slightly in advance of the anterior margin of the dorsal. Pectorals slender ; other fins well developed. 

SvN.-Leuciscus bubalinus, B.&. G. in Proc. Acad. Nat. Sc. Philad. V£, 1853, 391; and, in Marcy's Exp!. of Red Riv. of 
La. 1853, 249, Zoo!. pl. xiv, figs. 5--8. 

Cyprinella bubalina, GRn.in Proc. Acad. Nat. Sc. Philad. VIII, 1856, 197. 

The body is very much qomp~essed and rather .short in gen~ral appearance. ~'he back is 
considerably arched in advance of the dorsal .fi.n, behind which the body tapers quite rapidly 
posteriorly, rendering the peduncle of the tail comparatively slender. The head is about one
fifth of the entir{llength. The eyes are comparatively large and circular, their diameter being 
contained three times and a half in the length of the side of the head, one diameter intervening 
between the eye and the snout. The nostrils are nearer to the eyes than to the tip of the snout. 
The jaws are even. The opercular apparatus is conspicuously developed, especially the opercle, 
which has the shape of an elongated quadrangle, slightly concave posteriorly, and slightly 
rounded inferiorly. The isthmus is quite small. 

The anterior margin of the dorsal fin is equidistant between the extremity of the snout and 
the base of the caudal fin. It is angular, higber than long, and composed of eight rays. 
The anal has the same length as the dorsal, but is not quite so deep as the latter is high ; it is 
composed of nine articulated rays and two minute rudiments at the anterior margin. The 
ventrals when bent backwards reach the anterior margin of the anal fin, consequently overlap
ping the an118 which is situated close to the anal fin. They are· composed each of eight rays, all 
soft or articulated. The pectorals are comparatively small and slender, their tips reaching the 
insertion of the ventrals when brought ba~kwards. Their posterior margin is rounded; their 
rays are eleven in number. Iil all-the fins the rays are bifurcated, and the middle ones sub
divided still. The formula is as follows : 

D 8; A 2, 9; C 4, 1, 9, 9, 1, 3; V 8; P 11. 
The scales are anteriorly sub-truncated, posteriorly rounded1 with numerous radiating 

grooves. Ten longitudinal rows may be counted upon the line of greatest depth of the body, 
and five rows on the peduncle of the tail. The lateral line, which contains about thirty-six 

· scale&~ , forms a very open curve downwards, and nearer to the insertion of the ventrals than to 

the base of dorsal. 
The ground color is altered to greyish; the real tint is not_preserved on the specimen before us. 

:List of specimens. 

c a tal. Cor'gNo. No. of Age. Locality. When col- ' Whence obtained. Nature of Collected by-

No. of teeth • . spec. lected. I specimens. 

- ---- -
125 2708 1 Adult. Otter creek, trib. of north 1852 I Capts. R. B. Marcy & Alcoholic. Capt. McClellan ••• • 

fork of Red river, Ark. I Geo. B. McClellan. 

34 a 
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2. OYPRINELLA UMBROSA, G rd. 

PLATE LVIII, FIGS. 1-5. 

Sa• Eo. CHAn - Body rather short; back 'l"ery much arched. Peduncle .of tail robust. H ead constituting more than the fifth 

cf t he total length. Eye wtll developed and circular; its diameter entering four times in the length of the side of the head. 

Posterior extremity of maxillary reaching a vertical line drawn in front of the orbit. Anterior margin of dorsal fin equidistant 

between the tip of the snout and the insertion of the caudal. Origin of ventrals situated slightly in advance of the anterior 

margin of the dorsal. Pectorals modet·ate. Greyish red above; greyish yellow beneath. Fins unicolor. 

SrN.- Cyprinella umbrosa, Gnv. in Proc. Acad. Nat. Sc. Philad. VHI , 1856, 197. 

Also a deep bodied species, much larger than the preceding, indeed the largest of the species 
hitherto known of its genus. The ventral outline is as much arched as that of the back. The 
greatest depth, taken at the anterior margin of the dorsal, is equal to the third of the length, 
the caudal fin excluded. The entire length measures about three inches and a quarter, the 
caudal fin being a littl e shorter than the greatest depth. The nape is a little depressed; the head 
constitutes the fourth of the length, the caudal fin excluded. 'rhe eye is circular; its d iameter 
entering about four times in the length of the side of the head. The dorsal fin is higher tha~ 
long; its anterior margin is nearer the tip of the snout than the .. insertion of the caudal. The 
insertion of the ventrals is a little in advance of the anterior margin of the dorsal; their tips 
reaching the vent. 'fhe pectorals are of moderate development; their tips not extending as far 
as the origin of the ventrals. The anal is deeper than long; its anterior margin bei_ng nearer 
the isthmus than the tip of the inferior lobe of the caudal. 

D 2, 8 + 1 ; A 2, ~ + 1; 0 3, 1, 9, 8, 1, 4; V 1, 8; P 14. 
The scales are large, considerably larger than long, obscurely lozange-shaped, somewhat 

tapering upwards and downwards. The radiating furrows appear to be much fewer. in the scales 
of the lateral line and those above it than in the scales below. The lateral line itself describes 
a downwards curve upon the middle region of the abdomen, being much nearer the insertion of 
the ventrals than the base of the dorsal fin. The dorsal region is greyish red, or light reddish 
brown, whilst the ventral region is greyish yellow, or yellowish olive. The dorsal and caudal 
are greyish olive; the other fins being yellowish or light straw color . 

References to the jgu1·es.-Plate .LVIII, fig. 1, represents Oyprinella umbrosa, from Coal 
creek, and !lize of life. Fig. 2, is a section of the body across the line of greatest depth. Fig. 
3, a dorsal scale. Fig. 4, a scale from the lateral line. Fig. 5, a scale from the abdominal 
region. 

List of specimens. 

Locality. Cntal. Cor. No. of No. of Age. 
No. tl'eth. specs. 

When col- I Whence obtained. Orig'l Nature of 
lected. No. s pecimens. 

Collected by-

134 2713 8 Adult .... .. 
133 2712 ~ .... do ...... 

---,----
Coal creek, Arkansas. .. ... . 1853 I Lt. A. w. Whipple. VI. Alcoholic... . H. B. Molhausen .. . 
20 miles west of Choctaw 

agency ............. .. .. 1853 .. ...... do .................... do .............. do ..... .... . . 
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3. qYPRINELLA GUNNISON!, Grd. 

SPED. CHAR.- Body short, rather deep; back somewhat arched. Peduncle of tail of moderate development. Head con
stituting less than the fifth of the total length. Eye moderate sized; its diameter entering three times and a half in the length 
of the si(ie of the head. Posterior extremity of maxillar bone reaching a vertical line drawn near the anterior rim of the orbit. 
A_nterior margin of dorsal fin equ{distant between the tip of the snout and the fork of the caudal. Origin of ventrala situnted 
in advance of the dorsal. Pectorals and ventrals rather small. Reddish brown, lighte~ beneath than above. Fins unicolor. 

SYN.-Cyprinella gunnitoni, GRn. in Proc. Acad. Nat. Sc. Philad. VIII, 1856, 197. 

This species is inscribed to the memory of an officer who had taken at heart the promotion of 
science in his country, and was brought to a most lamentable death while in the active field of his 
duty. 

The body ia short but not so deep as in the preceding species. The head is smaller than in 
0. urnbrosa, but the eye preserves the same proportions. The dorsal fin is higher, and the anal 
deeper, than long . . The anterior margin of the anal being somewhat nearer the fork of the 
cau.dal than the isthmus, whilst the anterior margin of the dorsal is nearer the insertion of the 
caudal than the tip of the snout. The tips of the ventrals scarcely reach the vent, and the 
pectorals do not extend as far as the origin of the ventrals. 

D 2, 8 + 1; A 2, 9 + 1; C 7, 1, 9, 8, 1, 6; V 1, 8; P 13. 
The scales are large, not so much imbricated as in 0. umbrosa, although equally as deep, and 

anteriorly sub-truncated. The upper and lower margius are less tapering than in the species 
just referred to. 

The color is reddish brown, darker along the dorsal region than on the abdomen ; the middle 
of the flank exhibiting a whitish metallic reflect. The dorsal and caudal are greyish olive; the 
rest of the fins being yellowish. 

List of specimens. 

Vatal. Cor. No. of No. of Age. Locality. Wheu col- Whence obtained. Orig'l Nature of Collected by-
No. teeth. spec. lected. No. specimen. 

-- --
139 2718 12 A. & Y .... Couonwood creek, Utah .... ISM Lt. E. G. Beckwitb. 1 Alcoholic ... . Mr. Kreuzfeld ...... 

4. CYPRINELLA BECKWITH!, G r d . 

SPED. CHAR.-Body short, rather deep; back somewhat arched. Peduncle of tail slender. Head contained four times and 
a half in the total length. Eye moderate sized; its diameter entering four times in the length of the side of the head. Gape . 

of the mouth somewhat oblique. Posterior extremity of the maxillary extending to a vertical line drawn in front of the orbit. 
Anterior margin of dorsal fin somewhat nearer the insertion of the caudal than the tip of the snout. Origin of ventrals situated 

somewhat in advance of the dorsal. Pectorals slender, larger than the ventrals. Greyish brown above, orange red beneath. 

Fins unicolor. 

SvN.-Oyprinella beckwilhi, GRD. in Proc. Acad. Nat. Sc. Philad. VIII, 1856, 107. 

A species _allied to the preceding one, by its external form and general appearance, but readily 
distinguished from it by a larger head and larger scales. The latter being likewise ld.rger than 
in 0. umbrosa. The dorsal fin is much higher than long; the anal longer thau deep, with its 
anterior margin nearer the fork of the caudal than the isthmus. The tips of the ventrals just 
reaching the vent, whilst" the pectorals are far from approximating the origin of the ventrals. 

D 2, 8 + 1; A 2, 9 + 1; C 5, 1, 9, 8, 1, 6; VI, 8; P. 13. 
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The scales, as already stated, are larger than in either 0. gunnisoni or 0. umbrosa; their 
upper and lower edges tapering somewhat as in the latter mentioned species. 

The color is greyish brown above, and orange red beneath, with an obsolete silvery streak 
alor1g the middle of the flanks. The fins being unicolor. 

List of specimens. 

Catal. Cor. No. No. of Age. Locality. When col- Whence obtained. Nature of Collected by -

No. of teeth. spec. lected. specimen. 
__ i ___ -- -

135 i 2714 !) A. & Y .I Sluice of Arkansas river, 1854 · L t. E. G. Beckwith. Alcoholic. Mr. Kreuzfeld .• . --

I I near Fort Makee. 

5. CYPRINELLA SUA VIS, G rd. 

SPEo. CHAR.-Body rather abort, sub-fusiform in profile; back slightly arched. H ead constituting the fi fth of the entire 

length. Diameter of eye entering nearly four times in the length of the side of the head. Gape of the mouth oblique. Posterior 

extremity of maxillar bone extending to a vertical line drawn behind the nostrils. Anterior margin of dorsal fin nearer the 
insertion of the caudal than the tip of the snout. Origin of ventrals situated somewhat in advance of the dorsal. Pectorals 

slender and elongated. Yellowish brown, ligher beneath than a!.oove; middle of flanks metallic white. Fins unicolor. 

SYN.-C\jprinella suavis, Gao. in Proc. Acad. Nat. Sc. Philad. VIII, 1856, 197. 

By its general form and appearance this species establishes. the transition between the deep 
and slender species. The head forms about the fifth, and the depth the fourth, of the total length. 
The dorsal fin is higher, and the anal deeper than long ; the anterior margin of the anal is 
nearer the tip of the lower lobe of the caudal than the extremity of the snout. The t ips of the 
ventrals approximate the '9'ent; but the extremities of the pectorals do not reach the origin 
of the ventrals. 

D 2, 8 + 1; A 2, 9 + 1; C 7, 1, 9, 8, 1, 6; V 1, 8; P 14. 
'rhe scales are moderate sized, sub-elliptical in their outline, though rather truncated ante

riorly. The lateral line describes a gentle curve below the middle of the flanks. 
The color is yellowish brown above, the middle of the :fia.nks reflecting a metallic white tint, 

whilst the belly is light yellow. The fins being unicolor) of a light yellowish tint. 

List of specimens. 

Cntnl. Cor. No. of No of Asc. Locality. When Whence obtained. Orig'l Nature of Collected by-
No. teeth. •pee. collected. No. specimen. 

----- ------------
1as 2717 24 A.&Y .... Ncar San Antonio, Texas ... . 1853 Lt. A. W. Whipple 9 Alcoholic .... • Dr. C. B. Kennerly. 

6. CYPRINELLA LEPIDA, G rd . 

PLATE LVIII, Fms: 21-25. 

SPEc. CnAa.-Body elongated, sub-fu:oiform. Peduncle ofthe tail robust. Head contained four times and a half in the total 
length. Eye well developed; its diameter entering four times in the length of the side of the head. Snout rather blunt; gape 
of mouth somewhat arched; posterior extremity of the maxillary extending to a vertical line drawn before the orbit. Anterior 
m.:trgin of dorsal fin nearer the insertion of the caudal than the tip of the snout. Origin of ventrals placed slightly in advance 
of the dorsal. Pectorals moderate. Reddish ash above; pale sulphur yellow beneath. Fins unicolor. 

SYN.- Cypl'inella lepida, Gao. in Proc. Acad. Nat. Sc. Philad. VIII, 1856, 197. 



FISHES-cYPRINH>.AE-cTPRINELLA NOTATA. 269 

:he body_is elongat:d and fusitorm, the greatest depth taken at the anterior third of the body 
bemg contamed four t1mes and a half in the total length, of which the head forms somewhat 
less than the fourth. The head, therefore, is well developed; the eye is circular, ita diameter 
being contained four times in the length of the side of the head. 

The dorsal fin is much higher, and the anal somewhat deeper, than long; the origin of the 
anal being equidistant between the isthmus and -the fork of the caudal. The ventrals are poste
riorly rounded, their extremities ·overlapping the vent without reaching the ~rigin of the anal. 

D 2, 8 + 1; A 2, 9 + 1; C 8, 1, 9, 8, 1, 1; V 1, 8; P 14. 
The scales are larger than in any of its hitherto known congeners ; they are less attenuated 

superiorly and inferiorly than in a. umbrosa. . 
The color is reddish ash above and. pale sulphur yellow benea~h, the sides exhibiting a 

metallic tint, sometimes whitish, at others yellowish. The dorsal and caudal are greyish 
yellow; the rest of the fins pale yellow. 

References to the figures.-Plate LVIII, fig . 21, represents ayprineUa lepida, size of life. 
Fig. 22 is a section of the body taken across the line of greatest depth. Fig. 23, a dorsal scale. 
Fig. 24, a scale from the lateral line. Fig. 25, a scale from the abdominal region. 

List of .cpecimens. 

Catal. Cor. No. No. of Age. Locality. \iVhen col- Wbence obtained. Orig'l Nature of Collected by-
No. of teeth. sp~c. Jected. No. specimen. 

-- - ----
126 2709 7 Adult and young. Rio Prio, Texas ........ 1853 J,ieut. A. w. Whipple •• 21 .Alcoholic .. Dr. C. B. Kennerly ••• 

1. CYPRINELLA NOTATA, Grd. 

PLATE LVIII, FIGS. 16-20. 

SPEc. CJiAR.-Body elongated, s~b-fusiform. . Peduncle of the tail rather slender. Head .constituting the fifth of the total 

length. Eye moderate sized ; its diameter ente~ing about three times and a half in the length of the side of the head. Snout 

anteriorly blunt; gape of mouth slightly arched ; posterior extremity of maxil!ar bone reaching to a vertical line drawn behind 
the nostrils. Anterior margin of dorsal fin somewhat nearer the .insertion of the caudal than the tip of the snout. Origin of 
ventrals placed in advance of the anterior margin of the dorsal. Pectorals small. Reddish brown above ; yellowish beneath ; 

a jet black spot at the base of the caudal ; fins otherwise unicolor. 

SYN.- Cyprinella notata, Gnn. in Proc. Acad. Nat. Sc. Philad. VIII, 1856, 198. 

Here is another elongated and fusiform species, but which may easily be distinguished from 
a. lepida by a shorter head, a less furcated caudal, and especially by the presence of smaller 
scales. The dorsal is much higher and the anal somewhat deeper than long ; the anterior 
margin of the anal being equidistant between the fork of the caudal and . the extremity of the 
snout. The ventrals are of moderate development, posteriorly sub-truncated, their tips reaching 
the vent. The pectorals are small and far .from extending· to the origin of the ventrals. 

D 2, 8 + 1 ; A 2, 8 + 1 ; C 5, 1, 9, 8, 1, 6 ; V 1, 8; P 14. 
The scales, besides being smaller than in a. lepida, are less tapering still at their superior 

and inferior edges; the radiating furrows being also more numerous. 
The dorsal region is reddish brown, and the abdominal yellowish with a metallic reflect, 

assuming rather an argentine tint along the middle of the flanks. A jet black patch may be 
observed at the base of the caudal, which is greyish olive, like the dorsal; the rest of the fins 

being yellowish; 
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References to the jigu1·es.-Piate LVIII, fig. 16, represents C. notata, size of life. 
a section of the body across the line of the greatest depth. Fig. 18, a dorsal scale. 
scale from the lateral line. Fig. 20, a scale from the abdominal region. 

List of specimens. 

c .. tal. Locality. When col- ~ Whence obtained, Orig'l Nature of I 
No. of teeth. s:pcc. lee ted. No. spec imen. 

- -- ----- -----

Fig. 1 '1 is 
Fig. 19, a 

Collected by-Cor. No. No. of Age. I 
I Lieut. A. w. Whipple .. Alcoholic .. j Dr. 0. B. Kennerly . •• t;IG ~il 5 2 Adult and young. J Rio Scco, Texas .... .... 1853 19 

8. CYPRINELLA WHIPPLII, G:rd. 

PLATE LVIII, FIGs. 6-10. 

SPEC. CHAR.-Body elongll.ted and sub-fusiform. Peel uncle of the tail stoutish. H ead constituting tbe fifth of the entire 

length. Eye rather large; its diameter entering nearly four times in the length of the side of the head. Snout sub-conical and 
tapering; gape of the mouth nearly horizontal; posterior extremity ofmaxillar bone corresponding to a vertical line drawn at 

the anterior rim of the orbit. Anterior margin of dorsal fin nearer the insertion of the caudal than the tip of the snout . Origin 
of ventrals situated under the anterior edge of the dorsal. Pectorals and ventrals slender. Reddish brown above ; golden y ellow 

beneath; a black patch at the posterior margin of the dorsal fin . 

Sn;.- Cyprinella tvhipplii, GRn. in Proc. Acad. Nat. Sc. Philad. VIII, 1856, 198. 

Gracefully elongated and sub-fusiform. Dorsal region slightly arched upon the insertion of 
the fin. Greatest depth forming a little more than the fifth of the total length, whilst the head, 
which is sub-conical, constitutes a little less than the fifth of the same dimension. The eye is 
rather large, its diameter entering about four times in the length of the side of the head. A very 
characteristic feature consists in a very high dorsal fin, rounded upon its upper margin. The 
origin of the ventral fin is situated opposite the anterior margin of the dorsal or very slightly in 
advance of it. The anal fin is very much developed also, somewhat deeper than long, its anterior 
margin being nearer the fork of the caudal than the isthmus. The ventrals and pectorals are 
slender and ]anceolated, the tips of the former overlapping the vent and reaching the origin of 
the anal, whilst the latter are far from approximating the insertion of the ventrals. 

D 2, 8 + 1; A 2, 9 + 1; C 8, 1, 9, 8, 1, 6; V 1, 8; P 14. 
The scales are of moderate development, and the lateral line, as usual, deflexed upon the 

abdomen, approximates more the ventrals than the dorsal fin . 
The color is reddish brown above ; yellowish beneath with a golden reflect. A black patch 

may be observed at the posterior margin of the dorsal fin ; the upper fins assuming a greyish 
olive tint, the lower fins a light yellowish one. 

References to the figures. -Plate LVIII, fig. 6, represents CypTinella whipplii, size of life. 
Fig. 7 is a section of-the body across the line of greatest depth. Fig. 8, a dorsal scale. Fig. 
9, a scale from the lateral line. Fig. 10, a scale from the abdominal region. 

List of specimens. 

Cat a!. Cor. No. INo. of Age. Locality. When col- Whence obtained. Nature of Collected by-
No. of teeth. spec. lected. specimens. 

---~--- ---
137 2716 I Adult. Sugarloaf creek, Ark . •.. 1853 Lt. A. W. Whipple .. Alcoholic. H. B. Mollhausen ..• • 
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9. CYPRINELLA LUGUBRIS, G rd . 

SPEc. CuAn.-Body elongated, sub-fusiform. Peduncle of the tail rather slender. H ead contained four times and a half in 
the total l"ngth. Eye large ; its diameter entering three times and a half in the length of the side of the head . Snout sub
conical ; gape of the mouth oblique ; posterior extremity of the maxillary corresponding to a vertical line drawn at the anterior 

rim of the orbit. Anterior margin of dorsal fin nearer the tip of the snout than the insertion of the caudal. Origin of the 
ventrals situated opposite the anterior edge of the dorsal. Pectorals and ventrals rather small. Dark brown above ; sides and 
abdomen silvery white. Fins unicolor. 

SYN.-Cyprinella lugubris, Gnn. in Proc. Acad. Nat. Sc. Philad. VIII, 1856, 199. 

This species is one of those collected by. the party of which the gallant Gunnison was the 
commander. 

It is elongated, sub-fusiform; the head being large and;so is the mouth, although the l atter 
is smaller than in 0. macrostoma, referred to in the United States and Mexican Boundary report. 
The ventrals are small, posteriorly truncated, inserted under the anterior margin of the dorsal; 
their tips not r eaching the vent. The pectorals are lanceolated, and their ex tremities not 
extending as far as the origin of the ventrals. The dorsal is much higher, and the anal 
somewhat deeper, than long; the anterior margin of the latter being nearly equidistant 
between the isthmus and the tip of the lower lobe of the caudal. 

D 2, 8 + 1; A 2, 9 + 1; C 7, 1, 9, 8, 1, 8 ; V 1, 8; P 14. 

The scales are of but moderate development. The color is dark brown above, the sides and 
the abdomen pervaded with a silvery tint. The fins are unicolur, greyish and yellowish. 

Licst of specimens. 

Catal. Cor. No. No. of Age. I Locality. When col- Whence obtained. JOrig'l Nature of Collected ~Y-
No. ofteeth ts pcc. lected. No. spec imen. 

----- --------
141 2720 1 Adult .... ...... .. , Cottonwood creek, Utah .. 1853 Lieut. E. G. Beckwith .. J 1 Alcoholic . . Mr. Kreuzfcld .... ,. 

10. CYPRINELLA LUDIBUNDA, Grd . 

SPEC. CuAn.-Body elongated , sub-fusiform. P eduncle of the tail rather slender. Head constituting the fifth of the total 
length. Eye large ; its diameter entering about thr~e times in the length of the side of the head. Snout sub-conical ; gape of 

the mouth nearly horizontal ; posterior extremity of maxillar bone corresponding to a vertical line drawn behind the nostrils . 

Anterior margin of dorsal fin equidistant between the insertion of the caudal and the l •p of the snout. Origin of ventrals 

situated somewhat in advance of the anterior edge of the dorsal. Pectora ls and ventrals of mCJderate development . Reddish 

brown ; middle of the flanks silvery ; lateral line marked with black dot~. 

SYN.-Cyprintlla ludibunda, Gnn. in Proc. Acad. Nat. Sc. Philap. VIII, 1856, 199. 

This species is an associate of the preceding one, and was collected under the same 

unfortunate circumstances. 
Although all t he specimens which we have examined are immature, still there is no doubt 

in our mind as to its specific difference from all the species hereto alluded to . The head is 
small and conical, with the snout round and tapering. The mouth being small. The ventrals 
are inserted in advance of the anterior margin of the dorsal. 

D1,8; A1,6; 04,1,9,8, 1,5; V1 ,8; P12. 

Owing to the somewhat damaged condition of the fins, the foregoing formula of the rays 
must be considered as an approximation, and not held- for absolutely correct. 
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The scales are large, and the lateral line gent ly deflexed upon the abdominal region. The 
color is reddish brown above, rather more yellowish beneath, with the middle of the flanks 
silvery, and black dot s along the track of the lateral line. The fins are unicolor . 

Catal. No.of Age. Locality. 

No. spec. 

List of ,rpedmens. 

vVhen 

collected. 

Whence obtained. Orig. Nature of 
No. specimen. 

Collected by-

·---- ---- ------ -------------1-- --1·------- ·--
~~-7- Young -Cottonwood creek, Utah . 1853 Lt. E. G. Beckwith •• . 1 Alcoholic . Mr. K reuzfeld •••••• •• 

MONIANA, Gir ard . 

GEN. CHAn.-Body compressed, sub-fusiform. H ead rather small, sub-conical or rounded. Snout occasionally protruding 
slightly. Mouth sub-oblique, terminal; both jaws generally equal. No barbels. I sthmus narrow. Eyes moderate. Caudal 
fin furcnted. Scales deeper thu.n long, with radiating fu rrows upon their posterior section alone. These characters, so far , are 
found in Plm·gyr11s. But now for the differences. The insertion of the ventrals is situated in advance of the anterior margin 
of the dorsal, which is higher than long. The pharyngeal teeth are compressed, of the raptatorial kind , of the hooked type, 

without grinding surface, instead of which a sharp r idge is observed, very minutely crenated. They are di:lposed upon a single 

row of four, thus : 4-4. 

SvN.-Moniana, Gao. in Proc. Acad. Nat. Sc. Philad. VIII , 1856, 199. 

This genus is composed of small species, all of which being provided with scales similar in 
their general outline to those of P largyrus and Gyprinella. 

1. MONIANA LUTRENSIS, Gr d . 

SPEo. CHAn.- Body sub-fusifo rm, elongated; back slightly convex. Head contained three times and a half in the t-otal length. 

Eye moderate, sub-circular; its diameter entering four times in the length of the side of the head. Jaws equal ; posterior 

extremity of maxillar bone not reaching a vertical line drawn at tbe anterior rim of the orbit. Anterior margin of dorsal fin 

equidistant between the tip of the snout and the base of the caudal. Insertion of ventrals situated in advance of the anterior 

edge of the dorsal. Pectorals slender; their tips not reaching quite the origin of the ventrals. Dluish bluck or brown ; dorsal 
fiu yellowish b rown ; other fi ns reddish. 

SnL-Leucis=lutremis, B. & G. io Proc. Acad. Nat. Sc. Philad. VI, 1853, 391; &, in Marcy's Expl. of Red Riv. of La. 

1853, 25 1, Zoo!. pl. xiv. figs . 9-12. 

Moniana lutremis, Gno. in Proc. Acad. Nat. Sc. P hilad. VIII, 1856, 199. 

The body is very much compressed and sub-fusiform in general appearance, so mew hat tapering 
from the posterior margin of the dorsal and anal fins to the caudal, the base of which is broader 
than the peduncle of the tail. T he greatest depth is equal to the length of the head, which is 
contained thr~e t imes and a half in the total length, the caudal fin included. The greatest 
thickness is nearly equal to half of the depth. In general aspect it resembles Luxilus ken
tttckiensis of Dr. Kirtland. The eyes are of medium size, sub-circular; their diameter being 
contained four times in the length of the sides of the head. The nostrils, situated towards the 
upper surface of the head, are nearer the eyes than the tip of the snout. T he posterior 
extremity of t he maxillary does not reach a vertical line drawn at the anterior rim of the orbit. 

The upper and posterior margins of the opercle constitute a uniform curve, whil'3t the anterior 
and inferior margins are straight, forming together a rather acute angle. The sub-opercle and 
inter-opercle are comparatively small. 
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The dorsal and anal fins are well developed; the anterior margin of the dorsal fin is equi
distant between the extremity of the snout and the base of the caudal fin; the fin itself is 
quadrangular, higher than long, and composed of eight ·rays, the last one being double, and the 
anterior one rudimentary and in close contact with the next. The anal is shaped somewhat 
l ike the dorsal ; it has nine developed rays, and an anterior rudimentary one. The caudal is 
deeply furcated, with acute angles) and shorter than the head. It is composed of nineteen well 
developed rays, and several rudimentary ones, above and below. The ventrals are posteriorly 
rounded, composed of eight rays, and when bent backwards their tips reach the anus, which is 
situated immediately in advance of the anal fin. The pectorals are elongated, rather Blender, 
rounded ; their tips not quite reaching the insertion of the ventrals. They are composed of 
eleven slender, bifurcated, but not sub-divided, rays. The median rays of the dorsal, caudal, 
anal , and ventrals, are sub-divided for at least one-fourth of their length, the bifurcation of the 
first degree beginning about their middle. Formula of the rays : 

D I, '1 + 1 ; A 1, 9 ; C 2, 1, 9, 8, 1, 3; V 8; P 1~. 
The scales are proportionally large, their posterior, superior, and inferior margins uniformly 

rounded; anteriorly sub-truncated; twelve longitudinal rows of them may l?e counted upon 
the line of the greatest depth of the body, and six rows on the peduncle of the tail. The 
lateral line, which contains thirty-six scales, is considerably bent down on the abdomen, and 
slightly interrupted in advance of the anal fin. 

The ground color, as preserved in alcohol, is dull bluish brown; the back is bluish; the 
dorsal fin yellowish brown ; the caudal, pectorals, and ventrals being reddish. 

List of specimens. 

Catal. No. of Age. Locality. When col- Whence obtained. I Orig'l Nature of Collected by-

No. spec. lected. Ne. specimen. 

--- -
104 5 Adult. Otter creek, tributary to 1852 Capts. R. B. Marcy and .... ... Alcoholic. Capt. McClellan • 

North Fork of Red Geo. B. McClellan. 

river, Arkansas. 

107 10 A.&Y. Trib; of Gypsum creek, 1853 Lt. A. W. Whipple . .... 15 •••• do ••• • H . B. Miillhausen . 

Canadian river. 

2. MONIANA LEONINA, Grd. 

PLATE LIX, FIGS. 6-10. 
SPEo. CaAa.-Body rather short and deep. Head constituting about the fifth of the total length. Snout sub-conical; jaws 

equal ; posterior extremity of maxillar bone extending to a vertical line drawn behind the nostrils. The eye is moderate sized; 

its diameter entering four times in the length of the side of the head. Anterior margin of dorsal equidistant between the tip 

of the snout and the insertion of the caudal. Insertion of ventrals situated slightly in advance of the dorsal. P ectorals and 

ventrals moderately developed. Greyish brown above ; white or dull yellowish beneath. 

RYN.-.Moniana konina, GaD. in Proc. Acad. Nat. Sc. Philad. VIII, 1856, 199. 

This is the largest of the hitherto known species of the genus. The entire length measures 
three inches and a quarter, the head forming the fourth of it, the caudal fin excluded. The 
body is very deep upon its middle, where the greatest depth is a littl~ les~ than t~e f~urth of 
the entire length. The mouth is proportionally small. The eye bemg Circular, Its diameter 
entering four times in the length of the side of the head. The dorsal and anal fins are sub-

35 a 
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trapezoid in their outline, the anal being somewhat l onger than the dorsal, and, likewise, deeper 
than long. Both of these fins are sub-concave upon their external edge; the anterior margin 
of the anal is equidistant between the. isthmus and the fork of the caudal. The ventrals are 
obtusely rounded upon their posterior margin; their tips overlapping the vent and reaching the 
origin of the anal. The pectorals are sub-lanceolated ; their extremities not extending as far 
back as the insertion of the ventrals. The rays are : 

D 2, 9 + 1 ; A 2, 9 + 1 ; 0 5, I, 9, 8, 1, 7; V 1, 8 or 9; P 16. 
The scales are remarkably deep, rather sub-truncated anteriorly, rounded posteriorly, and 

rather tapering superiorly and inferiorly. 
The upper region is greyish brown, whilst the flanks and the a'Pdomen are dull yellowish or 

whitish, with a somewhat metallic reflect. The dorsal and caudal are greyish yellow; the rest 
of the fins light sulphur yellow. 

References to thejigures.-Plate LIX, fig. 6, represents Moniana leonina, size of life. 
is a section of the body taken across the line of greatest depth. Fig. 8, a dorsal scale. 
9, a scale from the lateral line. Fig. 10, a s?ale from the abdominal region. 

List of specimens. 

Fig. 7 
Fig. 

Catul. Corr. No. No. of Sex and nge. Locality. When col- Whence obtained. Orig' l Nature of Collected by-
No. of teeth. spec. lee ted. No. specimen. 

-- - --
115 2701 18 Adult and young. Leon river, Texas ... . .. 1853 Lieut. A. w. Whipple .. 11 Alcoholic .. Dr. c. B. Kennerly .. 

3. MONIANA DELICIOSA, G r d . 

SPEC. CHAR.-Body slender and elongated. Head constituting the fifth of the total length. Snout sub-conical ; upper jaw 

overlapping the lower. Posterior extremity ~o>f the maxillary extending to a vertical line drawn between the nostrils and the 

orbit. Eye large and circular ; its diameter entering three times in the length of the side of the head. Anterior margin of 

dorsal fin equidistant between the tip of the snout and the insertion of the caudal. Pectorals and ventrals slender and of 

moderate development. Reddish brown above ; yellowish beneath ; middle of flanks silvery. 

SYN.-~1oniana deliciosa, Gan. in Proc. Acad. Nat. Sc. Philad. VIII, 1856, 199. 

This is one of the most slender of all the species hitherto known of the genus. Its length 
is a littl e over two inches lJ-nd a half, the head forming the fifth part of it. The latter is 
proportionally small, sub-conical anteriorly. The eye is quite large and circular, its d_iameter 
entering about three times in the length of the side of the head. The dorsal is much higher, 
and the anal much deeper, than long ; the anterior margin of the anal is nearer the tip of the 
lower lobe of the caudal than the isthmus. The origin of the ventrals is equidistant between 
the tip of the snout and the insertion of the caudal; they are posteriorly sub-truncated, their 
extremities extending as far as the vent. The pectorals are slender, sub-ovate in their outline, 
and, in being brought alongside the body, they do reach the insertion of the ventrals. The 
caudal is deeply furcated, longer than the head, and contained four times and a half in the 
total length. 

D 2, 8 + 1; A 2, 7 + 1; 0 6) 1, 9, 8, 1) 7 ; V 1, 8; P 13. 
There are ten longitudinal rows of scales upon the greatest depth of the body ; the scales 

themselves are large. The lateral line being slightly deflext:d upon the abdominal region. 
The color of the dorsal region is reddish brown, whilst the abdominal region is yellowish. 

A silvery streak may be observed along .the middle of the flanks above the lateral line) which 
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is maculated with blackish along the peduncle of the tail. The dorsal and caudal are greyish 
yellow ; the reet of the fins yellowish. 

Li.9t of specimens. 

Catal. Oorr. No. INo. of Sex and age. 

I 
Locality. When col- Whence obtained. Orig'l Nature of Collected by-

No. of teeth. spec. lected. No. specimen. 

-----
Adult and young ·1 L eon river, tributnry of Rio 

---------
119 2704 12 1853 Lieut. A. w. Whipple .. ll Alcoholic Dr. C. B. Kennerly. 

San Antonio, Texas. 

4. MONIAN A LAETABILIS, G r d . 

SPEC. CnAR.-Body elongated, sub-fusiform. Head contained fo ur times and a half in the total length. Snout sub-conical; 

j aws equal. Posterior extremity of maxillar bone extending to a vertical line drawn in front of the orbit. Eye large and 

circular ; its diameter entering a little ov'3r three times in the length of the side of the head. Anterior mar,.in of dorsal fin 

· nearer the insertion of the caudal than the tip of the snout. Pectorals and ventrals well developed. Reddish brown above ; 
sides silvery ; beneath yellowish. 

SvN.-.Moniana laetabilis, GRn. in Proc. Acad. Nat. Sc. Philad. VIII1 1856, 200. 

The body is elongated, sub-fusiform in profile, the peduncle of the tail slender. The head is 
well developed, and contained four times 'and a half in the total length, which measures about 
two inches. The greatest depth is equal to the length of the head. 'fhe fins are quite 
conspicuously developed ; the dorsal is much higher, and the anal much deeper, than long ; 
the anterior margin of the anal is nearer the isthmus than the fork of the caudal. The caudal 
itself being but moderately furcated, and its posterior margin crescent-shaped. The origin of 
the ventrals is nearer the extremity of the snout than the insertion of the caudal; their tips 
overlapping the vent and reaching the anterior margin of the anal. The pectorals are slender 
and lanceolated ; their tips extending to the insertion of the venttals. The followin~ is the 
formula of the fins: 

D 2, 8 + 1 ; A 2, 9 + 1 ; C 8, 1, -9, 81 1, 9 ; V 1, 8 ; P 13. 
The scales are of moderate development and rather deciduous; the lateral line being, as usual, 

de:fl.exed upon the middle of the abdomen, and nearer . the insertion of the ventrals than the 

base·of the dorsal. 
The color of the upper region is reddish brown, the abdomen being yellowish white, whilst 

the middle of the sides reflect a silvery tint. The fins are yellowish. 

List of specimens. 

Oatal. Corr. No. No. of Sex and age. L ocality. When col Whence obtained. Orig' l Nature of Collected by-

No. oftee.th. ~pee. 
lected. No. specimen . 

I --------------- - ------ ' 
120 2705 12 Adult and young. Hurrah creek, tributary of Rio 1853 Lieut. A. W. Whipple .. XII. Alcoholic. H. B. Mollhausen .. 

Pecos. I 
5. MONIANA PULCHELLA, G rd . 

PLATE LVIII, FIGs.11-15. 

SPEC. CnAR.-Body r~ther short and deep. Head constituting the fifth of the whole length . Snout sub-conical; upper jaw 

overlapping slightly the lower one. Posterior extremity of the maxillary extending to a vertical line drawn behind the nostrils . 

Eye moderate sized and circular ; its diameter entering three times and a half, or a little more, in the length of the side of the 

head. Anterior ~argin of dorsal fin nearer tne insertion of the caudal than the extremity of the snout. Ventrals and pectorals 

of moderate development. Reddish brown above, silvery upon the sides, and brownish yellow beneath. Fins unicolor. 

SrN.-Moniana pulchella, GRn. in Proe. Acad. Nat. Sc. Pbilad. VIII, 1856, 200. 
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This species is somewhat allied to M. lutrensis, from which it differs by a shorter snout and a 
more compact tail. The eye is large also. A distinctive feature between the two species is to 
be found in the squamation, since the scales are more deeply imbricated in M, lutrensis than in 
III. pulchella. The vertical fins are well developed, whilst the horizontal ones are of but 
moderate development. The caudal is deeply furcated, and somewhat longer than the head, 
since it enters four times and a half in the total length. The dorsal and the anal are sub
trapezoid, the upper edge of the dorsal being sub-concave, whilst the inferior edge of the anal 
is nearly linear. The base of the latter fin is somewhat longer than that of the former, and 
the anterior margin of the anal is nearer the isthmus than the fork of the caudal. The origin 
of the ventrals is nearer the extremity of the snout than the insertion of the caudal. These 
fins are posteriorly rounded off, and their tips reach the vent when bent in that direction. The 
pectorals are sub-ovate ; their tips not extending as far as the insertion of the ventrals. 

D 2, 8 + 1; A 2, 9 + 1; 0 8, 1, 9, 8, 1, 9; V 1, 8; P 13. 
The scales are large, sub-truncated anteriorly where deepest, and rounded upon the remaining 

edges, with numerous radiating furrows upon their posterior section. 
The dorsal region is reddish brown and the abdominal region brownish yellow, whilst the 

middle of the sides exhibits an argentine tint. The dorsal and caudal are greyish yellow ; the 
other fins being yellowish. 

References to the figurfs.-Plate LVIII, fig. 11, represents Moniana pulch.ella, size of life. 
Fig. 12 is a section of the body taken across the line of greatest depth. Fig. 13, a dorsal 
scale. Fig. 14, a scale from the lateral line. Fig. 15, a scale from the abdominal region. 

List of specimens. 

Catal. Cor. No. No. of Age. Locality. When Whence obtained. Nature of Collected by-

No. of teeth. specs. collected. specimen. 

------------------ - ------
12 1 2706 18 Adult & Arkansas river, near 1853 Lt. A. W.Whipple. Alcoholic . Dr. Geo. G. Shumard. 

young. Fort Smith. 

122 ...... .... .. 1 Young. Sugar Loaf creek, tri- 1853 ·----·do .••••••• • •••• do ••• . H . B. Mollhausen ••• • 

bntary of Poteau river. 

6. MONIANA FRIGIDA, Grd. 

PLATE LIX, FIGs. 16-20. 

SPEC. CnAn.-Body somewhat elongated, sub-fusiform. Peduncle of tail stoutish. Head constituting a little less than the 

fifth of the entire length. Snout sub-conical; upper jaw overlapping the lower. Posterior extremity of the maxillary extending 
to a vertical line drawn behind the nostrils. Eye moderate sized and circular ; its diameter entering nearly four times in the 
l~ngth of the side of the head. Anterior margin of dorsal fin nearer the insertion of the caudal than the tip of the snout. 
Horizontal fins of moderate development. Reddish brown above; yellowish or whitish beneath. 

SvN.-Moniana frigida, GRD. in Proc. Acad. Nat. Sc. Philad. VIII, 1856, 200. 

This species is a little more than three inches in total length, and stands next to the largest 
of the hitherto known species. The head forms about the fifth of the length. The body is 
rather deep and very much compressed; the caudal fin deeply furcated. The eye is circular, and 
its diameter contained four times in the length of the side of t he head. The upper edge of the 
dorsal fin is linear ; the lower edge of the anal, sub-concave. The anterior margin of the 
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latter fin is nearer 'the fork of the caudal than the isthmus. The caudal fin is nearly 
equal to the head in length. The origin of the ventrals is slightly nearer the extremity 
of tbe snout than the insertion of .the caudal; they are rounded posteriorly, their tips over
lapping the vent, and reaching at the same time the anterior edge of the anal. The pectorals 
are slender, their extremities not extending as far as the insertion of the ventrals. The rays 
are as follows : 

D 2, 8 + 1 ; A 2, 8 + 1; C 7, 1, 9, 8, 1, 8; V 1, 8; P 14 . . 

The scales are rather large, and the furrows of their posterior section quite numerous. The 
lateral line is deftexed .upon the middle of. the abdomen, and somewhat nearer the insertion of 
the ventrals than the base of the dorsal. 

The dorsal region is reddish b~own ; the sides and abdomen being of a metallic yellow or 
white tint. The middle of the fta~ks exhibit sometimes an indistinct, or rather diffused 
greyish silvery, occasionally blackish, band or streak. 
Reference~ to the figures.-Plat.e LIX, fig. 16, represents very imperfectly and incorrectly 

Moniana frigida, size of life. ·Fig. 1'T is a section of the body taken upon the line of greatest 
depth. Fig. 18, a dorsal scale. Fig. 19, a scale from the lateral line. Fig. 20, a scale from 
the abdominal region. 

List of specimens. 

Catal. No. of Age. Locality. When Whence obtained. Orig. Nature of Collected by-
No. spec. collected. No. specimen. 

-- -- - - - - --
99 1 Adult. Rio Frio, trib. of Rio Nueces, Tex . 1853 Lt. A . W. Whipple. 21 Alcoholic. Dr. C. B. Kennerly. 

7. MONIANA TRISTIS, Gr d. 

SPEC. CHAR.-Body elongated, sub-fusiform. Peduncle of tail long and slender. Head constituting the fifth of the length. 
Snout rounded and rather abbreviated ; jaws equal. Posterior extremity of maxillar bone extending to a vertical line drawn 
behind the nostrils. Eye large and circular; its diameter entering about thre'e times and a half in the length of the side of the 

head. Anterior margin of dorsal fin somewhat nearer th.e extremity of the snout than the insertion of the caudal. Vertical 
fins well developed. Reddish brown, lighter beneath than above, with a lateral dark streak. 

SYN.-Moniana tristis, GRn. in Proc. Acad. Nat. Sc. Philad. VIII, 1856, 201. 

A slender and graceful species, sub-fusiform in profile, though the back, properly so called, is 
rather arched. The peduncle of the tail is long and of nearly uniform depth. The head 
constitutes about the fifth of the length. The vertical fins are well developed. The caudal is 
longer than the head, deeply crescent-shaped upon its posterior margin. The dorsal and anal 
are much higher else deeper than long ; the former slightly linear, the latter slightly concave, 
upon their external edge, the anterior margin of the anal being equidistant between the 
isthmus and the concavity of the caudal. The horizontal fins are of moderate development; 
the origin of the ventrals is nearer the tip of the snout than the insertion of the caudal; these 
fins are posteriorly sub-truncated, slightly rounded off, and when stretched backwards they 
reach the vent. The pectorals are sub-ovate in their outline, their tips not extending quite to 

the insertion of the ventrals. The formula of the rays is : 

D 2, 8 + 1 ; A 2, 7 + 1; C 6, 1, 9, 8, 1, 7; V 1, 8; P 15. 

The scales are of moderate development; eleven rows o( them may be counted upon the line 
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of greatest depth of the body, five above and five below the lateral line, which is nearly median, 
and at equal distance between the base of the dorsal fin and the insertion of the ventrals. 

The color is dark reddish brown, somewhat lighter beneath than above. A slender blackish 
streak may be observed along the middle of the flanks . The fins are of a uniform greyish 

olive tint. 

List of specimens. 

Catai. /Cor. No. No. of Age. Locality. When Whence obtained. Nature of Collected by-

No. of teeth. spec. collected. specimen. 

-- - - - --
Lt. E. G. Beckwith.J Alcoholic. 93 2693 5 Adt.&y'g. ... .. ............ ..... 1854 Mr. Kreuzfeld •• • , , , 

RICHARDSONIUS, Girard . 

GEN. CnAR.-The body is very much compressed, sub-fusiform in its outline and deep upon its middle. The head is 
proportionally small ; the mouth terminal, slightly oblique, constructed upon the same pattern as in Luxilm, though somewhat 
larger, and unprovided with cirrhi or barbels. The eye is large. Isthmus very narrow. Caudal fin furcated. Insertion of 

ventrals situated in advance of the anterior margin of the dorsal. Anal fin longer than the dorsal; its anterior margin situated 

in advance to the posterior marg in of the dorsal, in which respect it differs from Luxilus. Scales deeper than long, posteriorly 

furrowed. The pharyngeal bones a.re narrow, with a slight expansion upon their convexity ; the teeth being of the raptatorial 
kind of the hooked type. strongly hooked, without grinding surface, instead of which a sharp but not crenated ridge . They 
are disposed upon a double row of four or five and two or three, as follows: 2 I 4-4 I 3, or 2 I 5-5 I 2. 

SvN.-Richardsonius, Gnn. in Proc. Acad . Nat. Sc. Philad. VIII, 1856, 201. 

The present genus bears some resemblance to Squalius, from which it may be distinguished 
by the smooth edge of the dental ridge and the long anal, together with the peculiar position of 
the latter in reference to the dorsal. The scales are also smaller and much deeper than long , 
which is not the case in Squalius. 

1. RICH:ARDSONIUS BALTEATUS, G rd . 

PLATE LX, FIGS. 1-4. 

SPEC. CnAn.-Head forming less than the fifth of the tetallength. Snout sub-conical; jaws even; posterior extremity of 

maxillar bone extending to a vertical line drawn in front of the orbit. Eye large and circular ; its diameter entering three times 
and a half in the length of the side of the head. Anterior margin of dorsal fin equidistant between the extremity of the snout 

and the fork of the caudal. Anal fin longer than deep and about as long as the head . Caudal fin constituting about the fourth 

of the total length. Greyish black above; silvery white beneath. Fins unicolor. 

SvN.-Cyprinus (Jlb1·amis) balteatus, RICHARDS. Faun. Bor. Amer. III, 1836, 301.-STORER, Synops. 1846, 160. 

Richardsonius balteatus, Gnn . in Proc. Acad. Nat. Sc. Philad. Vlll, 1856, 202. 

The greatest depth enters about. four times and a half in the total length, the thickness being 
less than the half of the depth. The head is contained five times and one-third in the total 
length, of which the caudal fin constitutes about the fourth part. The dorsal fin is higher than 
long, sub-trapezoid in its outline, the upper margin being nearly linear. The caudal is deeply 
furcated . The anal is longer than deep and longer than t he head itself, and diminishing 
rapidly in depth posteriorly, its inferior edge being slightly concave, and its anterior margin 
nearer the isthmus than the tip of the inferior lobe of the caudal. The ventrals are well 
developed, posteriorly sub-truncated, their tips reaching the vent, which is situated cl ose to the 
anterior margin of the anal fin. 'rheir origin is nearer the extremity of the snout than the 
ir1sertioi1 of t4e caudal. The pectorals are large, elongated, posteriorly· rounded, and, when 



FISHES- CYPRlNIDAE-RlCHARDSONIUS LATERALIS. 279 

brought alongside the body, their extremities reach nearly the origin of the ventrals. The 
formula of the rays may be thus expressed : 

(Length, 5 inches.) D 2, 11; A 2, 18 + 1 · 0 9 1 9 8 1 8 · V 1 9 · P 15 
) ' ) ' ' ' ) ) ) . 

(Length, 6 inches.) 2, 21; ------ --- 16. 
The scales are of moderate development, somewhat irregular in their outline, with radiating 

• furrows upon their posterior half, all being directed backwards. The lateral line is defiexed along 
the abdomen, bringing it much nearer the insertion of the ventrals than the base of the dorsal. 
Th~ color of the dorsal region and upper aspect of the head is dark greyish brown or blackish; 

the s1des of the head, the flanks, and the belly, being silvery white. The dorsal, anal, and 
caudal fins are greyish yellow ; the ventrals and pectorals of a light straw or yellowish tint. 

References to the .figures.-Plate LX, fig 1, represents Richardsonius balteatus, size of life, 
from Fort Vancouver. Fig. 2 is a dorsal scale. Fig. 3, a scale from the lateral line. Fig. 4, 
a scale from the abdominal region. 

List of specimens. 

Cata!. Cor'g No. No. of Age. Locality. Whe.n coi-l Whence obtained . :.Vature of Collected by-
No. of teeth. spec. lected. specimen . 

--
62 2669 1 Adult. Fort Dalles, Oregon ••••. 1853 Gov. I. I. Stevens .. • Alcoholic. Dr. Geo. Suckley .. . 

63 2670 1 .. do .. Fort Vancouver, Oregon . 1853 ••.•• •• do ..... .. .. .. .. .. do .... ...... do .. . . ..... .. . 

2. RIOHARDSONIUS LATERALIS, G rd . 

PLATE LX, FIGS. 5- 8. 

SPEC. Cu.u.-Head constituting the fifth of the total length. Snout sub·conical; jaws even; posterior extremity of the 

maxillary extending to a vertical line drawn behind the nostril~. Eye large and circular; its diameter entering nearly four 
times in the length of the side of the head. Anterior margin of dorsal fin a little nearer t he extremity of the snout than the 
fork of the caudal. Anal fin deeper than long and much shorter than the head. Uaudal fin entering four times and a half in 

the total length. Blackish b, own above ; metallic yellowish white beneath, with a black streak above the lateral line. Fins 

unicolor. 

SvN.-Richardsonius lateralis, GRn. in Proc. Acad. Nat. Sc. Philad. VIII, 1856, 202. 

This species is more of an elongated and fusiform aspect than R . brilteatus. The head is 
contained about five times in the total length. The pharyngeal teeth are five upon the outer 
row, instead of four. 

The dorsal fin is sub-trapezoid also, higher than long, and somewhat nearer the extremity of 
the snout than the fork of the caudal. The caudal itself is but moderately furcated. The anal 
is deeper than long, nearly linear upon its external edge; its anterior margin is equidistant 
betwten the isthmus and the tip of the inferior lobe of the caudal. The ventrals are moderate 
sized, posteriorly sub-truncated, their extremities reaching the vent, whilst their origin is nearly 
equidistant between the extt:emity of the snout and the insertion of the caudal. The pectorals 
are slender, but do not extend as far as the origin of the ventrals. The formula of the rays is 

as follows : 
D 2, 9 + 1 ; A 2, 14 + 1; 0 8, 1, 9, 8, 1, 7; V 1, 9; P 14. 

The scales are of moderate development, irregular in their outlines, anteriorly sub-truncated 
and posteriorly rounded, exhibiting rlldiating furrows upon their posterior section only. The 



280 U. E. P. R. R. EXP. AND SURVEYS- ZOOLOGY-GENERAL REPORT. 

lateral line is likewise defl.exed upon the abdominal region, and nearer the insertion of the 
ventrals than the base of the dorsal. 

The color of the dorsal region and upper surface of the head is blackish brown, whilst the 
sides of the head and the :flanks exhibit a metallic yellowish white tint speckled with black. A 
black streak may be observed along the upper region of the :flanks, just abov~ the lateral line, 
and partly covering it. The fins are greyish olive; the ventrals and pectorals being somewhat 
more yellowish or else lighter than the rest. 

References to the fiqures .-Plate LX, fig. 5, represents Richardsonius lateralis~ size of life. 
Fig. 6 is a dorsal scale. Fig. 7, a scale from the lateral line. Fig. 8, a scale from ~he 
abdominal region. 

List of specimens. 

I 

Catal. Cor'g No. No. of Age. Locality. When col- Whence obtained. N ature of Collected by-

No . of teeth . i spec. lected. specimen. 
I 

1-5 A.&Y., Fo•t S~iloooom, p,,.,., 
--------

64 267l 1853 Gov . I. I. Stevens . . Alcoholic. Dr. Geo. Suckley .. . 

Sound, W. T. 

LUXILUS, Rafin . 
GEN. CHAR.- Body very much compressed, and deepest upon the middle of its length. Head proportionally small and com

pressed like the body. Mouth small, terminal; when it is shut, the lower jaw fits into the upper one without protrusion of the 

snout ; but when the mouth is partly open, the lower jaw appears longer than the upper . Eyes quite large. Isthmus small . 
Caudal fin furcated ; insertion of ventrals situated in advance of the anterior margin of the dorsal. Scales large ; lateral line 
forming a very open curve, convex downwards. Pharyngeal bones much stouter superiorly than inferiorly ; a ~light expansion 

may be observed upon the convexity of these bones, extending upwards. T he teeth are of the bruising kind of the hooked type, 

with a slight hook and a well developed grinding surface, both edges of which being strongly crei!ated. They are d isposed upon 
a single row of five, thus: 5- 5. The three uppermost (sometimes the upper two only) stand out in bold relief from the line 
of the bone. 

SYN.-Luxilus, RAFIN. Ichth. Ohiens, 1820, 48.-GRD. in Proc. Acad. Nat. Sc. Philad. VIII, 1856, 202. 

This is one of the most characteristic genus of North American cyprinoid, and altogether 
misunderstood by Heckel; for, Oyprinus chrysoleucus,· Mitch., which he places in his genus Leu

cosomus, is generically distinct from Leuciscuspulchellus of Storer, as I have had the opportunity 
to ascertain. The diagnosis given of Leucosomus by its author, and the figures representing the 
pharyngeal dentition, leave no room for doubt. Leucosomus, therefore, is not synonymous with' 
Luxilus, but was really established upon a species most intimately related to the one yet unpub
lished, and which is the type of the genus Oheilonemus. The latter, therefore, must give way 
to Leucosomus, a circumstance unavoidable and very much to be regretted, for it complicates the 
synonymy of both Luxilus and Leucosornus. It will include such species as are congenerical 
with Luxilus chrysocephalus of Rafinesque, and Oyprinus crysoleucas of Mitchill. 

1. LUXILUS OOOIDENTALIS, Grd. 

SPEc. CHAR.- Body rather elongated, sub-fusifordt in its outline. Head constituting about the fifth of the total length, 
Snout sub-conical, rather tapering. Gape of the mouth oblique. Posterior extremity of maxillar bone extending to a vertical 

line which would intersect the hind nostril. Eyo large and circular ; its diameter entering four times in the length of the side 

of the head. Anterior margin of dorsal fin nearer the insertion of the caudal than the extremity of the snout. Origin of 
ventrals nearer the insertion of the caudal than the extremity of the snout. Anterior edge of anal fin equidistant between 

the isthmus and the tip of the lower lobe of the caudal. Dark greyish brown above; yellowish beneath, speckled with grey . 

SYN.-Leucosomus occident1tlis, B & G. in Proc. Acad. Nat. Sc. Philad.,Vll, 1854, 137. 

Luxilus occidentalis, Gnv. in Proc. Acad. Nat. Sc. Philad. Vlll, 1.856, 203. 
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Numerous immature specimens of this species were collected, together with one about five 
inches in length. The body is very much compressed, deepest upon the middle of its length, 
and tapering towards both extremities; the greatest depth being contained four times in the 
total length. The snout is sub-conical, the head rather small, and forming about the fifth of 
the total length, it being slightly depressed above the eyes. The anterior margin of the dorsal 
fin is nearer the base of the caudal than the extremity of the snout. The caudal is furcated . 
Both the anal and dorsal are anteriorly elevated. The insertion of the ventrals is situated in 
advance of the anterior margin of the dorsal. The pectorals and the vep.trals are of medium 
development. 

D 2, 10 + 1; A 2, 11 + 1 ; C 8, 1, 9, 8, 1, 9; V 10; P 15. 
The scales are of medium size, anteriorly sub-truncated, elsewhere rounded, and provided 

with radiating furrows upon their posterior section only. The lateral line is bent downwards 
upon the abdomen, constituting a curve, the convexity of which is nearer the ventral than to 
the dorsal outline. 

The color of the upper region is dark greyish brown, the .middle of the flanks being silvery, 
and the belly yellowish, speckled with grey. The fins are unicolor, of a greyish olive tint. 

List of specimens. 

Catal. Cor. No. No. of Age. Locality . When Whence obtained. Nature of Collected by-

No. of teeth. specs. collected. specimen. 

----- -

57 ........ 10 Young. Pose, orO-co-yacreek, Cal. 1853 Lt. R. S.Williamson. Alcoholic. Dr. A. L. Heermann . 

58 ... ..... 10 ... do . . . Four creeks, Tulare valley, 1853 . .... .. . do . ......... . • . • do .•• • ..... ... do . . ........ 

Cal. .. 
59 2667 2 Adult . . •• •. • • • do .••••• •••••• •• 1853 . . . .... . do . . ..... . .. .••. do •••. ........ do .. . ....... 

2. LUXILUS SECO, Gr d . 

SPEC. CHAR.-Body rather elongated, sub-fusiform in its outlines. Head small, contained five times and a half in the total 

leng th. Snout sub-conical, rather abbreviated. Gape of the mouth slightly oblique ; posterior extremity of maxillary 

extending to a vertical line intersecting the anterior nostril. Eye very large, sub-circular ; its diameter entering about three 
times in the length of the side of the head. Anterior margin of dorsal fin equidistant between the extremity of the snout and 

the fork of the caudal. Vertical fins moderately developed; pectorals and ventrnls rather small. Light reddish brown above ; 

. yellowish white beneath. Fins light olive. 

SYN.-Lu:cilus seco, GRn. in Proc. Acad. Nat. Sc. Philad. VIII, 1856, 203. 

The body is deeper than in L . leptosomus, figured and described in the Report of the United 
States and Mexican Boundary Commission. Its depth is equal to the fourth of the total length. 
The head is contained five times and a half in the same dimension. The eye is very large; 
its diameter entering three times only in the length of the side of the head. The mouth is 
small. The dorsal is much higher than long, superiorly sub-convex, whilst the anal is nearly 
as long as deep and inferiorly sub-concave. The anterior margin of the latter is somewhat 
nearer the tip of the lower lobe of the caudal fin than the isthmus. The caudal is longer than 
the head. The origin of the ventrals is nearer the extremity of the snout than the insertion of 
the caudal ; their external edge is sub-convex, and, when extended backwards, their tips scarcely 
reach the vent. The pectorals are sub-ovate and far from reaching the insertion of the ventrals. 

D 2, 8 + 1; A 2, 14 + 1 ; 0 5, 1, 9, 8, 1, 6; V 9; P 14. 
The scales are of moderate development, and the lateral line very much defl.exed upon the 

abdomen. 
36 a 
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The dorsal region is light reddish brown and yellowish white beneat.h; the middle of the 
flanks is silvery. The fins being unicolor, of a light olive. 

List of specimens. 

Catal. Cnr. No. of Nn. of Sex and age. L ocality. 

I 
When col- Whence obtained. Orig'J Nature of Collected by-

No. teeth. spec. lee ted. No. spccilnen. 

- - ---------
GO 2668 10 

I 
Arlult nnd Rio Seco, tributary to Rio 1~3 Lt. A. W. Whipple .. 19 Alcoholic •.. T>r. C. B. Kennerly. 

young. Nueccs, Tc.xns. i 

3. LUXILUS LUCIDUS, Grd . 

PLATE LX, Fms. 9-12. 

SPEC- CHAR.-Body rather elongated, sub-fusiform in its outlines. Head modera~e sized, contained five times in the total 
length. Snout sub-conical, tapering ; gape-of the mouth somewhat oblique ; posterior extremity of maxillar bone extending to 

a vertical line drawn in front of the orbit. Eye well developed ; its diameter entering three times and a half in the length 

of the stde of the head. Anteriqr margin of dorsal fin somewhat nearer the t ip of the snout than the insertion of the caudal. 
Greyish br(Jwn above; yellowish beneath. Fins unicolor, assuming the tint of the region to which they belong. 

SvN.-Luxilus lucidus, GRn. in Proc. Acad. Nat. Sc. Philad. VIII,· I856, 203. 

The general form resembles that of L. seco. The head, however, is contained but five times 
in t he length of the side of the head . The mouth is a good deal larger, whilst the eye is 
smaller. The dorsal fin is much higher than long; its upper edge being sub-convex. The 
anal is but a little deeper anteriorly than long; its lower edge is sub-concave, and its anterior 
margin nearer the fork of the caudal than 1he isthmus. The caudal itself is somewhat longer 
than the headJ hence it is contai~ed short of five times in the total length. The origin of the 
ventrals is nearer the extremity of the snout than the insertion of the caudal; their posterior 
edge is rounded off, or sub-convex, and their tips overlap the vent without reaching quite the 
origin of the anal. The pectorals are sub-lanceolated; their extremities not extending as far 
as the insertion of the ventrals. The following formula gives the number of the rays of the 
various fins. 

D 2, 8 + 1; A 2, 10 + 1; C 9, 1, 8, 8, 1, 10; V 8; P 12. 
The scales are rather large, very much deeper than long, anteriorly sub-truncated, posteriorly 

rounded) and tapering superiorly and inferiorly. The radiating furrows are but few and 
occasionally obsolete. The lateral line being very much defiexed upon the abdominal region. 

The upper region is greyish brown, whilst the inferior region is yellowish, else of a dull 
whitish tint. The middle of the flank so mew hat metallic white. . The vertical fins are greyish ; 
the ventrals and pectorals being yellowish . 

R eferences to the figures.-Plate LX, fig. 9, represents Luxilus lucidug, size of life; fig . 10 is 
a dorsal scale; fig. 11, a scale from the lateral line ; and, fig . 12, a scale from the abdominal 
region. 

List of specimens. 

Catal. No ofl Ago. Locality. When Whence obtained. Orig. Nature of Collected by-
No. specs. collected. No. specimen. 

- - -
55 12 A.&.Y Coal creek, tributary to south 1853 Lt. A. W. Whipple. VI Alcoholic. H. B. Miillhausen, 

fork of Canadian river. 
56 12 . . do .. Twenty miles west of Choctaw 1853 . • ••• ••• do • . •• •• • •• . XVI .• • . do . ... ..•.. •• . do .•...• • , 

Agency. 

·-· 
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SEMOTILUS, Rafin . 

. GEN . . CHAR.-Head sub-conical; jaws equal or else even anteriorly; gape of mouth slightly oblique upwards. The mouth 
ttsclf bemg large, surrounded with soft lips. The isthmus is rather narrow. The insertion of the ventrals is situated in 

ndvance o~ the anterior margin of the dorsal fin, which is higher than long. The caudal is furcated. The scales are of 
moderate stze. The pharyngeal bones are narrow, very slightly expanded upon the upper half of their curve. The t th 

f h . 1 k' d ee are 
o t ~ voratona .m , of the hooked type without grinding surface, stoutish, moderately hooked and disposed upon a double 
row m the followmg manner: 2 I 5-5 I 2; sometimes 2 I 4-5 1 2. G6nerally speaking, a black or brown spot rna be 
observed at the base of tho anterior margin of the dorsal fin. y 

SvN.-Semotilus, RAFJN. lchth. Ohiens. 1820, 86.-GRn. in Proc. Acad. Nat. Sc. Philtid. VIII, 1856, 203. 

The genus Semotilus, although imperfectly characterized by its author, gives no room for 
doubt as to the species he intended to include in it. Semotilus dorsalis and Semotilus cephalus 
are both well known species. S. diplemia, on the other ha11d, does not come under this head. 
On the other hand, Oyprinus atromaculatus of Mitchill, of the northern and eastern States, 
belongs t.o it.-(See Proc. Acad. Nat. Sc. Philad. VIII, 1856, 204.) 

SEMOTILUS SPECIOSUS, Grd. 

PLATE LXI, FIGS. 11-15. 

SPEc .. CHAR.-Body elongated, aub-fusiform in its outlines. H ead constituting the fourth of the tota.l length, the furcated 

portion of the caudal excluded. Snout sub-conical; gape of the mouth oblique ; posterior extremity of maxi liar bono extending 

to a vertical line drawn at the anterior rim of the pupil. Eye moderate size, sub-circular ; its diameter ente'ring five times in 

the length of the side of the head. Anterior margin of dorsal fin nearer the extremity of the snout than the tip of the caudal. 
IosertioR of ventrals nearer the isthmus than the base of the caudal. Anal fin much deeper than long. Reddish brown above ; 

yellowish or whitish beneath. Dorsal and caudal fin provided with a black spot at their base. 

SvN.-Semotilus speciosus, GRn. in Proc. Acad. Nat. Sc. Philad. VIII, 1856, 20-t. 

A graceful and slender fish, subfusiform in its outline, the head, which is conical and tapering 
forw!l-rds, constitutes exactly the fourth of the entire length, if we exclude the furcated portion 
of the caudal fin. The ventrals are situated somewhat more anteriorly than inS. atromaculatus. 

The upper edge of .the dorsal as well as the inferior edge of the anal are sub-convex or rounded 
off. The anterior ma~gin of the anal is nearer the extremity of the caudal than the isthmus. 
The ventrals are small, posteriorly rounded off when expanded; their tips, when brought 
backwards, not extending as far as the vent. The pectorals are moderate sized, sub-lanceola.ted, 
and far from reaching the origin of the ventrals with their extremities. 

D 1, 8 + 1 ; A 2, 8 + 1 ; C 4, 1, 9, 8, 1, 5; V 1, 8 ; P 15. 
The scales of the dorsal region in advance of the dorsal fin are quite small; those on the 

thoracic region are ·likewise smaller than posteriorly along the sides of the tail. They are 
longer than deep, except in the lateral line, sub-elliptical in their outline, sub-truncated 
anteriorly, with radiating grooves upon their posterior section only. 

The dorsal region is reddish brown, whilst the abdominal region exhibits a yellowish or 
whitish tint. A dark blackish, somewhat metallic, itreak may be observed along the middle of 
the flanks, terminating at the base of the caudal into a jet black spot. A similar spot exists at 
the anterior edge of ~he dorsal fin near its base. The other fins are unicolor, all being of a 

greyish olive or of a light yellow. 
References to the figu~es.-Plate LXI, fig. 11, represents Semotilus speciosus, size of life; 

Fig. 12, a section of the body taken across the line of greatest depth. Fig. 13, a dorsal scale. 
Fig. 14, a scale from the lateral line. Fig. 15, a scale from the abdominal region. 
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List of specimens. 

Catal. Cor. No. No. of Age. L ocality. When Whence obtained. Nature of Collected by-

No. of teeth. spec. collected. specimen. 

-- - ----
J. S. l!owman •• •. , Alcoholic. 176 2740 15 Adt.&.y'g. Trib. of Platte river, Neb. 1852 J. S. Bowman •••• •• 

HUDSON IUS, Girard . 

GEN. CnAn.-Body elongated, compresEed, fusiform in profile , and covered with quite large scales. The lateral line being 

nearly median . T he head is of but moderate size; the snout being sub-conical and rounded anteriorly. The mouth is sub

terminal, eomewhat protrnctile, in which situation it is directed obliquely fo rwnrds and downwnrds; wh en shut, the lower jnw 
fits within the upper, the snout being slightly protruding. There are no barbels about the mouth. The t-yes are large; the 

isthmus is smnll. T he dorsal is higher thnn long ; its anterior margin is even with t he insertion of the ventrals. The anal has 

a proportionally longer base than the dorsal. The caudal is deeply furcated. The pharyngeal bones are well developed ; t he 

mfcrior limb is rather short, its extremity being flattened and slightly turned outwardly. From the middle of the convexity a 
sudden expansion occurs, taper ing into the upper limb, slightly curved downwards. The teeth are of the bruising kind, of the 
h9 oked type, provided with a grinding surface. But there occur many irregularities, being more or less hooked and the grinding 

surface more or Jess developed. It is not uncommon to observe all these va.riations upon the pharyngeal of a single specimen. 

The teeth are disposed upon a double row with the following variations-: 2 I 4-4 I 2 ; 2 I 4-4 I I ; 0 I 4-4 I 2, or 0 I 4-4 II. 
SrN.-Hudsonim, Gao. in Proc. Acad. Nat. Sc. Philad. VIII, 1856, 210. 

The type of the present genus is Olupea hudsonia, De Witt Clinton, L euciscus hudsonius of 
more modern writers. This species occurs as far northwest as Lake Michigan and in the fresh 
waters of Illinois and \Visconsin. 

A second species was detected in the brackish waters of Chesapeake bay and described under 
the name of Hudsonius amarus.-(See Proc. of the Acad. of Nat. Sc. of Philad. VIII, 1856, 210.) 

GILA, B . & G . 

GEN. CnAn.-Body sub-fusiform , compressed, with the back more or less arched, especially.in Ja~>ge and old specimens, and 

sometimes tapering very much posteriorly, with the peduncle of the tail very slender. The head being depressed and 

proportionally small , with its upper outline often concave ; the snout is elongated ; the eyes are of moderat e size; the isthmus 
small. The mouth is of medium size, the upper jaw overlapping the lower, so as to conceal its cleft from above. No barbels, 

or rudiments of barbels. The branchiostegals are three on either side. The ventral fins are inserted in advance of the 

anterior margin of the dorsal, and the anal posteriorly to the base of the dorsal. The caudal is furcated . The scales are 
small on the dorsal region and of medium size on the sides, and longer than deep. The lateral line forms an open curve along 

the middle of the abdomen. The pharyngeal bones are well developed, the inferior limb elongated, the upper one forming an 
open curve; the convexity being somewhat expanded, the expansion tapering along the upper and inwards limb. The teeth 

are well developed , of the raptatorial kind of the hooked type, without grinding surface, sub-cylindrical , slightly compressed, 

and disposed upon a. double row of one or two and fou r or five as follows: 1 I 4- 5 I 2, or else 2 I 4-5 I 2. 

SvN.-Gila, B . &. G. in Proc. Acad. Nat. Sc. Philad . VI, 1853, 368; &., in Sitgr. F.xpl. of Zuni &. C9lor. Rivers, 1853, 
148 -Gno. in Proc. A cad. Nat. Sc. Philad. VIII , 1856, 205. 

Prior to our "researches upon the Cyprinoid fishes inhabiting the fresh waters of the United 
States west of the Mississippi valley,"* the genus Gila was still composed of heterogenous 
elements. Two of our own species originally placed in it have gone, with some other new 
species, to form the genus Tigoma. A third and a fourth species, described by Dr. Ayres, have 
likewise been removed elsewhere; the former going into the genus Ptyclwcheilus associated with 

*.See Proceedings of the Academy of Natural Sciences of Philadelphia, vol. VIII, 1856. 
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four others ; the latter was erected into a distinct genus under the name of Ortlwdon · and 
what is still more curious, Orthodon belongs to the tribe of Ohrondostomi hence its a~nitie~ 

with Gila are most remote. ' 

. The three species of Gila described. hereon . are admirably figured in Captain Sitgreaves' 
''Report of an Expedition down the Zuni and Colorado Rivers, 1853.'' The other species known up 
to the present time, two in number, are figured in the "Report on the United States and 
Mexican Boundary Survey, vol. II." 

1. GILA ROBUST A, B. & G . 

SPEC. CBAR.-Body sub-fusiform , anteriorly stout, posteriorly tapering. ·Head constituting the fourth of the total length. 

Eye small, sub-elliptical; its diameter entering about eight times in the length of the sitle of the head . Posterior extremity of 
maxillar bone extending to a vertical line drawn somewhat within the anterior rim of the orbit. Anterior margin of dorsal fin 

nearer the insertion of the caudal than the extremity of the snout. Base of anal fm entering nine times and a half in tho 
total length. Origin of ventrals nearly equidistant between the extremity of the snout and the insettion of the caudal. 
Greyish brown above; yellowish beneath. 

SvN .- Gila robusta, B. & G. in Proc. Acad. Nat. Sc. Philad. VI, 1853,368; and , in Sitgr. Rep. Zuni and Color: Riv. 1853, 
148 ; Fishes, pl. 1.- Gnn. in Proc. Acad. Nat. Sc. Philad. VIII, 1856, 205. 

The general shape of the body is sub-fusiform, very much swollen anteriorly, and tapering 
very suddenly from the dorsal fin towards the base of the caudal. The body itself is com
pressed; its greatest depth is midway between the occi!>ut and the anterior margin of the dorsal. 

The head is very much depressed above, rapidly sloping from the nape to the snout. The 
side of the head enters four times in the total length, whilst its crenial region enters in it six 
times. The eyes are rather small, longitudinally elliptical ; their diameter entering about eight 
times in the length -of the side of the head, and thrice from the tip Of the snout to the pupil. 
The nostrils are large, situated towards the upper aspect of the head, and placed nearer the 
orbit than the extremity of the snout. The mouth is rather large; the upper jaw overlapping 
the lower ; both being surrounded with quite conspicuous lips. The posterior extremity of the 
maxillar bone does not reach a vertical line drawn in advance of the pupil. although it extends. 
beyond the anterior rim of the orbit. There are three branchios.tegal rays on either side, broad, 
flattened, clos.ely approximated. The gill openings. are quite large, being separated beneath by 
a very narrow isthmus. The mucous pores on the head are not conspicuous; a series, however, 
more apparent than tlie rest, may be traced from occiput to snout, in passing under the orbit. 

The dorsal fin, which is inserted ·exactly upon the middle of the total length, is somewhat 
higher than long and slightly concave upon its upper margin ; its posterior margin is half 
the height of the anterior margin. All but the anterior ray dichotomize thrice, although the 
branches. of the third bifurcation remain in close contiguity. The posterior margin of the 
caudal is crescent-shaped, the upper and lower lobe being symmetrical ; the sixteen median· 
rays are dichotomized in the same manner as those of the dorsal fin. The insertion of the a~al 

takes place immediately behind the base of the dorsal, and of which it has the same general 
shape, being deeper than long anq slightly concave exteriorly; its posterior margin, however, 
has but one-third of the depth of the anterior margin. The rays are bifurcated like those of 
the dorsal. The ventrals are exteriorly rounded, nearly equidistant between the extremity of 
the snout and the insertion of the caudal fin, and when bent backwards they scarcely reach the 
vent. Th.eir rays affect the same structure as in the other fins. The pectorals are very broad 
when expanded, and their rays thrice dichotomized. When bent backwards their posterior 
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extremity does not reach the insertion of the ventrals in the female, whilst in the male they 
extend beyond. 

D 1, 9 ; A 1, 9; C 8, 1, 8, 8, 1, 7; V 1, 9; P 15. 
The scales are quite diversified, being of different sizes, according to the regions of the body. 

They are very small on the dorsal region between the occiput and the dorsal fin , increasing 
somewhat in size between the dorsal and the caudal, and becoming almost uniform along the 
peduncle of the tail. They are largest along the flanks, whilst they are again reduced in size 
on the belly from the throat to the anal fin. In shape they are sub-elliptical, anteriorly 
truncated, or undulated, longer than deep, exhibiting radiating furrows, not only upon the 
posterior section, but likewise laterally. The lateral line is very conspicuous, slightly deflexed 
along the flanks, where it is equidistant between the dorsal and abdominal outlines) to the 
very base of the caudal fin. 

The color is uniformly greyish brown above and yellowish beneath. The fins assuming the 
tints of the region of the body to which they belong. 

List of specimens. 

Cata]. Cor. No. No. of Age. Locality. When Whence obtained. Nature of Collected by-

No. of teeth. spec. collected. spucimen. 

- - -----
Alcoholic~ ·I Dr.S.W.Woodhouse. 246 2798 3 Adult . Zuni river .. . ..... . . 1852 Capt . L. Sitgreaves .•. 

2. GILA ELEGANS, B . & G . 

SPEC· CHAR.-Body very slender; tail very much attenuated. Head constituting the fifth of th'e total length. Eye small, 

sub-elliptical ; its diameter entering seven times in the length. Posterior extremity of maxillar bone extending to a vertical 
line drawn in advance of the orbit. Anterior margin of dorsal fin nearer the extremity of t~e snout than the base of the caudal. 

Base of anal fin entering about nine times in the total length. Origin of ventrals much nearer the extremity of the snout than 

the base of the caudal. Reddish brown above ; metallic yellow beneath. 

SYN.- Gila elegans, B. & G. in Proc. Acad. Nat. Sc. Philad. VI, 1853, 369; and·, in Sitgr. Rep. Z ul'li and Color. Rivers, 
1853, 150, pl. ii.-GRn._ in Proc. Acad. Nat. Sc. Philad. VIII, 1856, 205. 

The most striking peculiarity of this species consists in its elongated and slender body, and 
especially its slender tail, terminated by a rather well ueveloped and deeply furcated caudal fin. 
lndeed, all the fins are proportionally well developed. The greatest depth in advance of the 
dorsal enters seven times in the total length. The greatest thickness being about the half of the 
depth. 

The head is very much depressed, flattened upon the snout, forming the fifth of the total 
length. The eyes are sub-elliptical, their diameter entering seven times in the length of the . 
side of the head, and twice between the tip of the snout and the anterior rim of the orbit. 
They are more apparent upon a view of the head from beneath than from above. The nostrils 
are situated entirely upon the upper surface of the snout, further apart from the extremity of 
the latter than the eye. The mouth is inferior; the upper jaw overlapping the lower. The 
posterior extremity of the maxillar bone extending to a vertical line drawn in advance of the 
orbit. The isthmus is very small. · 

'l'he rays in all the fins have the same general structure as in the preceding species ; the 
dorsal and anal are provided anteriorly with three rudimentary rays instead of one, and the pos
terior margins of either of these fins is much lower than the anterior margin as compared to the 
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preceding species. The insertion of the anal takes place immediately behind the base of the 
dorsal. The origin of the ventrals being much nearer the extremity of the snout than the 
insertion of the caudal fin. Their formula is as follows: 

D 3; 9; A 3, 10 ; 0 9, r, 9, 9, 1, 10; V 9 ; P 16. 

The scales are much l onger than deep, anteriorly sub-truncated or undulated and deepest · 
' ' ' whilst they taper somewhat towards a posterior rounded margin, which alone exhibits radiating 

furrows. The lateral line is defl.exed upon the middle of the abdomen, so as to approximate 
more the base of the ventrals than that of the dorsal fin; further back it is median to the 
insertion of the caudal. 

The color is uniform reddish brown above, and metallic yellow or white beneath; the fins 
being of a dull olive tint. 

List of specimens. 

Catal. Cor. No. No. of Age. Locality. When Whence obtained. Nature of Collected by-
No. of teeth. spec. collected. specimen. 

----- - - - -
248 ..... .. . 3 Aduh. Gila river . . .. ........ 1853 Lieut. J. G . Parke . ••. Alcoholic . Dr. A. L. Heermann . 
249 2799 1 . .do •. ? ...... . ........ . .... 1854 Lieut. E. G. Beckwith . . • • . do ••.. Mr. Kreuzfeld ... . .. . 

250 ...... .. ·· ···-. . do • . Colorado river •••••••• 1854 Major Emory . ...... . . ... do .... Arthur Schott ....... 

251 2800 1 • . do . . Zuni river ... .... ..... 1852 Capt. L. Sitgreaves ... .... do .... Dr. S. W. Woodhouse 

935 ........ 3 .. .... Fort Yuma, California . 1855 Major S. H. Thomas . .... do .... Major Thomas •.•••• 

3. GILA. GRACILIS, B. & G. 

SPEC. CHAn.-Body sub·fusiform, compressed. H ead constituting the fourth of the tota l length. Eye large, sub-circular ; 
its diameter entering nearly six times in the length of the side of the head. Posterior extremity of the maxillar bone extending 
to a vertical line drawn somewhat in advance of the orbit. Anterior margin of dorsal fin nearer the insertion of the caudal 

t han the extremity of the snout. Base of anal fin entering twelve times in the total length. Origin of ventrals somewhat 

nearer the insertion of the caudal than the extremity of the snout. Yellowish brown above ; beneath silvery white. 

SYN.- Gila gracilis, B. & G. in Proc. Acad. Nat. Sc. P hilad, VI, 1853, 369; and, in Sitgr . Rep. Zuni and Color. Rivers, 

1853, 151. Fishes, Pl. m.-Gnn. in Proc. Acad. Nat. Sc. Philad. VIII, 1856, 205. 

The body is sub-fusiform in profile, quite compressed, tapering more gradually backwards 
than in the preceding two species. The greatest depth corresponds to the anterior margin of. 
the dorsal fin, and enters about :five times and a half in the total length; the greatest thickness, 
at the origin of the body, is comprised eight times and a half in the length. 

The head, which is sub-pyramidal and slightly depressed above, constitutes the fourth of the 
total length. The eyes being large and sub-circular; their longitudinal diameter entering 
nearly six times in the length of the side of the head. The nostrils, which are situated 
towards the upper surface of the head, are much nearer the orbit than the extremity of the 
snout. The upper jaw overlaps the tip of the lower one; the posterior extremity of the 
maxillar bone extending somewhat beyond a perpendicular line drawn through the anterior 
rim of the orbit. Series of mucous pores may be traced from the origin of the lateral line 
across the nape, hence to the nostrils along the parietal region ; also downwards along the 
preopercle to the angle of the mouth, and under the orbit towards tlie snout. 

The dorsal fin is situated slightly in advance of the middle of the total length ; its anterior 
margin being somewhat nearer the insertion of the caudal than the extremity _of the snout. It 
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is a little higher than long, with its upper margin slightly con'cave. The anal fin resembles 
the dorsal in form and proportions, being slightly convex exteriorly and deeper than long. Its 
anterior margin is situated a little backwards to the posterior margin of the dorsal. The caudal 
is deeply furcated ; its lobes being symmetrical. The developed rays of these three fins are 
bifurcated twice upon their length. The ventrals are sub-oval ;. their insertion is placed some
what in advance of the dorsal, and when bent backwards their tip reaches the vent and 
occasionally also the anterior margin of the anal fin. The pectorals are sub-triangular, 
tapering; their insertion is close to th~ head, rather more towards the inferior aspect than on 
the sides; their extremity does not reach the insertion of the ventrals; and consequently not the 
anterior margin of the dorsal. 

D 3, 8; A 3, 8; C 8, 1, 10, 11, 1, 7; V 1, 8; P .16. 

The vent is situated close to the anal fin, and nearer the tip of the lower lobe of the caudal 
than the extremity of the snout. rrhe scales, as · a general rule; are rather small, thin, and 
sub-circular. The smallest ones occur between the dorsal fin and the occiput, and especially 
upon the latter region. From the middle of the flanks downwards they increase-in size, being 
slightly imbricated· till near the abdomen, whence they diminish on to the belly, where they 
lose again their imbrication. Radiating grooves affect the posterior section or half of the scale 
only. The lateral line undergoes a gentle downwards curve upon the middle of the abdomen, 
where it is nearer the abdominal than dorsal outline; passing through the area of the largest 
scales, being very conspicuous from head to tail. 

'l'he color is of a uniform yellowish brown tint on the head, and along the dorsal region 
covered with the smallest scales. The sides and belly are shining silvery white. The fins 
being yellowish, the inferior ones lighter than the upper. 

List of specimens. 

Catal. l Cor. N o. IN o. of Locality. When Whence obtained. Nature of Collected by-

No. I of teeth. spec. collected. specimen . 

~~~~ s 
------------

Zuni river ....••••••••• 1852 Capt. L. Sitgreaves .•• •• Alcoholic . Dr. S. W. Woodhouse .•• 

TIGOMA, Girard. 

GEN. CHAR.- Bears a general resemblance to Gila, from which it differs by a much smaller mouth, and larger scales, and the 
scales of the dorsal region, though smaller than on the side~, are not so disproportionate as in the genus just alluded to. The 

ventrals are inserted in advance of the anterior margin of the dorsal, and the caudal fin is furcated . It is not deemed superfluous 

to state that there are no barbels at the angle of the mouth; and a characteristic of this genus, as distinct from Gila, consists in 
its terminal mouth and even jaws. The pharyngeal bones resemble very much those of Gila, but the inferior limb is not quite 

so long, the convexity not quite so expanded, and the upper limb more curved inwards. As to the teeth, it reqaires a minute 

observation to dete~t a generical difference ; they are more compressed and more strongly hooked ; otherwise, of the raptatoria:l 

kind, of the hooked type, either without a grinding -surface or e lse provided with a grinding surface more or less developed . 

They are disposed in the following wise : 2 I 5-5 I 2 ; 2 I 4-5 I 2, or 1 I 4- 5 I 2, besides some intermediate formulre. 

SYN.- Tigoma, GRn. in Proc. Acad. Nat. Sc. Philad. VIII, 1856, 205. 

Some of the species of this genus we had formerly included in other genera, and now we add 
a few more hitherto undescribed. 
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1. TIIlOMA CONFORMIS, Grd. 

So•Ec. CHAR.-Body rather short, sub-fusiform in its outlines. Head of moderate development, constituting the fourth of the 

total length. Mouth rather small, with its gape somewhat oblique; posterior extremity of mo.xillar bone extending to a vertical 

line drawn behind the nostrils. Eye moderate sized; its diameter entering nearly five times in the length of the side of the head, 

I sthmus small. Anterior margin of dorsal fin nearer the fork of the caudal than the extremity of the snout. Origin of ventral& 

nearer the isthmus than the in&ertion of the caudal. Scales well devel11ped. Purplish brown above ; dark yellowish beneath. 

SvN.-Lavinia conformis, B. & G. in Proc. Acad. Nat. Sc. Philad. VII, 1854, 137. 

Tigoma confonnis, GRn. in Proc. Acad. Nat. Sc. Philad. VIII, 1856, 206. 

Only one specimen of this species was obtained ; its total length being about four inches. It 
has a quite ?Ompact tail. The general appearance of the fish is suggestive of Lavinia crassi
cauda ; the body is deep~r and proportionally less elongated ; the eye much smaller, and the 
scales larger. Another distinctive mark between these two fishes consists in the position of the 
ventrals, the ins~::rtion of which, in T. conformis, is situated in advance of the anterior margin 
of dorsal, whilst it is placed slightly behind it in Lavinia crassicauda. 

'rhe dorsal fin is higher than long ; its upper edge being sub-convex. The anal, which is 
likewise deeper than long, is sub-truncated or slightly convex upon Hs external edge; its 
anterior margin is somewhat nearer the isthmus than the tip of the inferior lobe of the caudal. 
The ventrals are small, sub-ovate, posteriorly rounded off, and reaching the anal orifice. The 
pectorals are likewise small and sub-ovate in their outlines, their extremities not extending as 
far as . the origin of the ventrals. 

D 1, 8 + 1; A 2J 9; C 7, 1, 9, 9, 1, 8; V 1, 8; P 16. 
The scales are well developed, smaller on the dorsal re9ion than along the sides, and smaller 

still on the belly than on the back. They are somewhat deeper than long, anteriorly sub
truncated and rounded upon the remaining edges, with radiating furrows upon their posterior 
section only. The lateral line i~ deflexed upon the middle of the flanks and nearer the insertion 
of the ventrals than the base of the dorsal. 

The upper region of the head and body is dark purplish brown, lighter on the sides, and dark 
yellowish beneath, with metallic reflects. The fins are somewhat greyish yellow, the vertical 
being darker than the horizontal ones. 

List of specimens. 

Catal. Cor'g No. No. of Locality. When col- Whence obtained Nature of Collected by-

No. of teeth. spec. lected. specimens. 

---
231 2785 1 Pose or 0-co-ya creek, 1853 Lt. R. S. Williamson. Alcoholic. Dr. A. L. Heermann. 

Tulare valley, Cal. 

2. TIGOMA BICOLOR, G r d. 

SPEc. CHAR.-Body elongated, anteriorly compact, diminishing posteriorly. Head well developed, constituting somewhat 

loss than the fourth of the total length . Mouth large; posterior extremity of maxillary extending to a vertical line drawn at 

the ante~ior rim of the orbit. Eye moderate ; its diameter entering six times in the length of the side of the head. Origin of 

ventral fins placed slightly in advance of the anterior margin of the dorsal, which is nearer the insertion of the caudal than the 

extremity of the snout. Scales large. Dorsal region bluish grey ; sides and belly silvery white, sometimes golden. 

STN.- Tij-oma bicolor, GRD. in Proc. Acad. Nat. Sc. Philad. Vlll, 1856, 206. 

37 a 
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A large species: the largest hitherto known of this genus. It is twelve inches in total length, 
the head forming somewhat less t han the fourth of it. The greatest depth is nearly equal to 
the length of the head. The eye is sub-circular, and its diameter contained about six times, or 
a little more, in the length of the side of the head. The dorsal and anal fins are sub-trapezoid, 
the anal being smaller than the dorsal. The origin of the ventrals is situated but slightly in 
advance of the dorsal fin . The latter is higher than long: a character of the genus. The pec
torals and ventrals are of moderate development. 

D 1, 8, or 1, 9 + 1 ; A 2, 8 + 1; C 8, 1, 9, 8, 1, '1; V 1, 10; P 18. 
The scales are quite large, deeper than long upon the anterior portion of the body, and longer 

than deep npon the posterior portion, with numerous radiating grooves up_on their posterior 
section only. The lateral line is so mew hat defl.exed on the middle of the flanks and nearer the 

· insertion of the ventrals than the base of the dorsal. 
The dorsal region is bluish grey; the sides and belly are silvery white, sometimes golden, 

but always in contrast with the tint of the back. 

List of specimens. 

c atal. Cor'g No. No. of Age. Locality. When col- Whence obtained . Nature of Collected by-

No. of teeth. •pee. lected. specimens. 

--
234 2788 3 A.&Y. Klamath lake, Oregon .•. 1855 Lt. R. S. W illiamson. Alcoholic. Dr. J. S. Newberry. 

3. TIGOMA 0 BESA, G r d . 

SPEc. CHAR--Body short and compact; peduncle of the tail rather attenuated. Head small, constituting the fifth of the 

total length. Snout abbreviated and rounded ; posterior extremity of maxillar bone extending to a vertical line drawn in front 

of the orbit. Eye moderate sized, sub-circular; its diameter entering a little over four times in the length of the side of the head . 

Anterior margin of dorsal fin nearly equidistant between the extremity of the snout and the fork of the caudal fin. Origin of 

ventrals somewhat nearer the insertion of the caudal than the extremity of the snout. Bluish grey above ; yellowish white 

beneath, with a lateral reddish streak. 

Sn·.-Tigoma obesa, GRD. in Proc. Acad. Nat. Sc. Philad. VIII, 1856, 206. 

A very characteristic species, owing to its short and deep body, its short and conical head, and 
its small fins. It bears a general resemblance to T. purpurea, but its head is much smaller. 
The anal fin is somewhat larger than the dorsal, both of them are sub-trapezoid in shape. The 
extremiti~s of the ventrals are far from reaching the vent ; the same is true of the pectorals with 

reference to the origin of the ventrals. The following formula gives the number of the rays : 

D 1, 8 + 1; A 2, 9 + 1 ; C 6, 1, 9, 8, 1, 5; V 1, 8; P 15. 
The scales are moderately developed, presenting the same variations in length and depth, 

according to the regions of the body where they occur, as in T. bicolor. The lateral line is 
nearly median, being but slightly defl.exed and but slightly nearer the insertion of the vent rals 
than the base of the dorsal. · 

The upper region is bluish grey, whilst the inferior region is yellowish white. A reddish 

streak may be observed above the lateral line from the opercular apparatus to the tail. The 
vertical fins are greyish yellow; the pectorals and ventrals exhibiting a rather more yellowish 

tint. 
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List of specirnens. 

Cato.l. Cor'g No. No. of Age. Locality. When col- Whence obtained . Nature of Collected by-
No. of teeth. spec. lected. specimens. 

- - -----------
215 2773 3 <\.~Y. Salt Lake valley , Utah .. 1852 J. Soule Bowman ... Alcoholic. J. S. Bowman .••• •• 

4. TIGOMA HUMBOLDT!, G rd . 

SPEC. CHAR.-Body rather short and deep, tapering gradually towards the peduncle of the tail. H ead contained a little 

over four times and a half in the total length. Snout thickish and rounded ; gape of mouth slightly oblique; posterior 

extremity of maxillar bone extending to a vertical l ine drawn within the anterior rim of the orbit. Eye well developed, sub

circular; its diame_ter enteri ng four times in the length of the side of the head Anterior margin of dorsal fin equidistant 

between the extremity of the ·snout and the fork of the caudal. Origin of ventrals equidistant between the extremity of the 
snout and the insertion of the caudal. Bluish or greyish black above ; yellowish beneath. 

SYN.-Tigoma humboldti, Gao. in Proc. Acad. Nat. Sc. Philad. VIII, 1856, 206. 

This species resembles T. obesa by a deep and rather short body; the greatest depth being equal 
to the third of the length, the caudal fin excluded. The head and eyes are also much larger. 
The anal fin is s:>mewhat more developed than the dorsal, which is sub-trapezoid, with its upper 
edge nearly straight, whilst the inferior edge of the anal is sub-concave, and its auterior margin 
nearer the fork of the caudal than the isthmus, whilst its base enters about eight times in the 
total length. The ventrals are pfJsteriorly rounded off, extending as far as the vent. The 
pectorals are likewise broad and rounded posteriorly, but they do not reach the insertion of the 
ventrals. 

D 1, 9; A 1, 12; C 5, 1, 9, 8, 1, 4; V 1, 9; P 14. 
The scales are much larger than in T. obesa, and somewhat smaller on the dorsal region in 

advance of the fin than alo1.g the flanks. The lateral line is but slightly deflexed opposite the 
pectorals, whence it is straight to the tail, somewhat below the mesial line of the flanks. 

The dorsal region above the lateral line is bluish or greyish black, with a yellow or reddish 
streak from the supra-tympanic region to the peduncle of the tail. The flanks below the lateral 
line, and the belly, are yellowish. The fins are more or less greyish, upon a yellowish ground. 

Li.st of specirnens. 

Catal. Cor. No . No. of Age. Locality. 'When Whence obtained. Nature of Collected by-
No. of teeth. spec. collected. specimen. 

-- - ----
225 2779 2 Ad't.&Y'g. Humboldt river . ••• •• • 1852 J. Soule Bowman . • • Alcoholic •. J. Soule Bowman. 

5. TIGOMA EGREGIA, G rd. 

SPEC. CHAR.-Body rather elongated, sub-fusiform in profile. Head contained four times in the length, the caudal fin 

excluded. Snout sub-conical and thickish ; gape of the mouth slightly oblique ; jaws equal ; posterior extremity of the 

maxillary extending to a vertical line drawn within the anterior rim of the orbit. Eye moderate sized, sun-circular; its diameter 

enteriug four timtJ; and a half in the length of the side of tlie head . Anterior margin of dorsal fin nearer Ute extremity of the 

snout than the f~rk of the caudal. Origin of ventrals equidistant between the insertion of the caudal fin and the extremity 

of the snout. Bluish black above ; yellowish orange beneath. 
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By its general aspect this species resembles T. lineata, whilst its structural characters are 
suggestive of T . humboldti. The dorsal and anal fin are nearly equal in size and shape ; the 
upper edge of the former and the inferior edge of the latter are slightly sub-concave. The 
anterior margin of the anal is nearer the tip of the inferior lobe of the caudal than the isthmus; 
its base enters nine times in the total length, the caudal fin excluded. The ventrals are 
posteriorly sub-truncated ; their tips not extending to the vent. The pectorals are rather 
slender, sub-ovate in their outline, their extremities not reaching the origin of the ventrals. 

D I , 8 + 1 ; A 2, 9 + 1; C 6, 1, 9, 8, 1, 'l; V 1, 8; P 13. 
The scales are about as large as in T. humboldti, and the lateral line is almost identical in its 

direction . Its system of coloration is likewise very similar to that of t he species just alluded 
to. Dorsal region bluish black with a metallic reflect; middle of the flanks yellow, with 
numerous black dots constituting two dark zones, one above, the other below the lateral line, 
between which zones may be observed two streaks of red or golden orange. The belly exhibiting 
a uniform metallic yellow tint. The dorsal and caudal fins being greyish, whilst the remaining 
fins are more of a yellowish tint. 

List of specime:ns. 

Catal. C(n. No. No. of Age. Locality. When Whence obtained. Nature of Collected by-

No. of teeth. spec. collected. specimen. 

226 2780 1 Adult. ? ••••••••••• •••••• ••• • • 1854 Lt. E. G. Beckwith. Alcoholic •• Mr. Kreuzfeld • ••• •• 

6. TIGOMA LINEATA, G rd . 

SPEc. CHAR.- Body elongated, sub-fusiform. Head forming a little less than the fourth of the total length. Snout -sub

conica l ; gape of the mouth somewhat oblique ; lower jaw slightly overlapped by the snout. Posterior extremity of maxillar 

bone extending to a vertical line drawn at the anterior r im of the orbit. Eye moderate, sub-circular ; its diameter entering 

nearly five times in the length of the side of the head . Anter ior margin of dorsal fin somewhat nearer the extremity of the 

snout than the tip of the upper lobe of the caudal. Origin of ventrals nearer the extremity of the snout than the fork of the 

ca.udal. Scales small. Bluish brown streaks above ; oniform yellowish beneath. 

SYN.- T igoma limala, GaD. in Proc. Acad. Nat. Sc. Pbilad. VIII, 1856, 206. 

The general aspect is elongated, the body being sub-fusiform, anteriorly thickish, and quite 
tapering posteriorly. The head is small and conical, constituting somewhat less than the 
fourth of the total length. The dorsal and anal fins are rather narrow ; their external margin 
being slightly sub-concave. The anal itself is smaller than the dorsal, and its anterior margin 
is nearer the tip of the inferior lobe of the caudal than the isthmus; its own base entering 
more than thirteen times in the whole length. The ventrals are small, posteriorly rounded, 
sub-ovate, not quite reaching the vent. The pectorals are moderate sized and posteriorly 
rounded ; their extremities being far from extending to the origin of the ventrals. 

D 1, 8; A 1, 8 + 1; C 6, 1, 9, 8, 1, 5; V 1, 9; P 15. 
The scales are proportionally small ; the lateral line describing an open downwards curve, 

remaining below the mesial line even along the peduncle of the tail. 
The ground color is yellowish ; the centre of the scales of the upper regions being black, the 

back and upper half of the flanks appear as if marked with alternate lines of black. and yellow. 
The belly is unicolor. The dorsal and caudal are greyish olive; t he other fins, yellowish. 

\ 
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List of specimens. 

Catal. Cor. No. No. of Age. Locality. When Whence obtained. Nature of Collected by-
No. of teeth spec. collected specimen. 
-----

229 2783 6 Ad't. & y'g. ? . .. . ... . ..... .. . .. 1854 Lt. E. G . Beckwith. Alcoholic. Mr. Kreuzfeld ••• ••• 

7. TIGOMA GRACILIS, Grd. 

SPEC. CnAa.-Body elongated, sub-fusiform in profile. H ead contained about four times and a half in the total length. 
Snout sub-conical, rather abbreviated ; gape of mouth somewhat oblique ; poste-rior extremity of the maxilbry extending to a 

vertical line drawn immediately in front of the orbit. Eye moderate, sub-circular; its diameter entering i!ve times in the length 
of the side of the head. Anterior margin of dorsal fin nearer the extremity of the snout than the tip of the upper lobe of the 

caudal. Origin of ventrals nearer the fork of the caudal than the extremity of the snout. Scales small. Bluish grey above ; 
yellowish beneath. 

SvN.-Tigoma gracilis, Gan. in Proc. Acad. Nat. Sc Philad. VIII , 1856, 206. 

The body is elongated and compressed, sub-fusiform, resembling T.lineata, but the body and 
head both are proportionally more elongated. The ventrals are inserted but slightly in advance 
of the anterior margin of the dorsal; they are posteriorly rounded, their tips not reaching 
quite the vent. The pectorals are narrow and elongated. Their extremities being very far 
from reaching the vent. The dorsal and anal are sub-trapezoid, the former higher, and the 
second deeper, than long. The dorsal being somewhat larger than the anal, the anterior 
margin of which is much nearer the tip of the inferior lobe of the caudal than the isthmus, 
whilst its own base enters about eleven times in the total length, the caudal fin excluded. The 
formula of the fins is : 

D 1, 8; A 2, 7 + 1; C 6, 1, 9, 8, 1, 7; V 1, 9; P 16. 
The scales are proportionally small, smaller than in T. lineata, especially on the dorsal 

region. The lateral line is slightly deflexed, running a little below the middle of the flanks. 
The upper regions and sides of the body and head are bluish grey, the sides being somewhat 

lighter than the back. The inferior regions .are yellowish-white, unicolor. The dorsal and 
caudal are greyish yellow, the remaining fins being yellowish.or straw color. 

List of specimens. 

Catal. Cor. No. No. of Age. Locality. When Whence obtained. Nature of Collected by-

No. of teeth. spec. collectea. . specimen. 

-- --
230 2784 2 Adt. ,& yg. 1 •• ••• •• •••• ,. •• •••• 1854 Lt. E. G. Beckwith .. Alcoholic. Mr. Kreuzfeld .••• • 

8. TIGOMA CRASSA, G r d . 

PLATE LXII. 
SPEC. CuAa.-Body plump and contracted. Head rather small, constituting about the fifth of the total length. Snout short 

and depressed, rounded off anteriorly. Mouth moderate ; posterior extremity of maxillary extending to a verti~lline d~awn 
behind the nostrils. Eye email ; its diameter entering six times in the length of the side of the head. AnteriOr margm of 

dorsal fin equidistant between the extremity of the snout and the fork of the caudal. Origin of ventrals nearer the isthmus 
than the insertion of the caudal. Pectorals and ventrals small. Scales large. Upper region deep bluish or purplish black, 

lighter on the sides ; beneath yellow. 

SYN.- Tigoma crMsa, GaD. in Proc. Acad. Nat . Sc. Philad. VIII, 1856, 207. 
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This species has a short and deep body; the greatest depth being more than the fourth of the 
entire length. The peduncle of the tail is very stoutly built. The head is small and sub
conical, constituting nearly the fifth of the ent_ire length of the fish. The dorsal and anal are 
both narrow fins compared to their height and depth; their outer edge is nearly linear. The 
anterior margin of the anal is somewhat nearel' the tip of the inferior lobe of the caudal than 
the isthmus. The caudal fin is almost equal to the head in length . The ventrals and pectorals 
are of but moderate development, the tips of the former reaching t.he anal aperture, whilst the 
extremities of the latter are far from extending to the origin of the ventrals . 

D 1, 8; A I , 8 + 1 ; C 7, I, 9, 8, 1, 8; V 1, 9; P 1, 19. 
The scales are well developed, -longer than deep, anteriorly sub-truncated, tapering and 

rounded off posteriorly with radiating furrows upon their posterior 'section only. The upper 
region of the head and body is deep bluish or purplish black, of a somewhat lighter shade on 
the middle of the flanks, whilst the inferior region is yellow with a metallic reflect, affecting 
also the scale of the flanks and those of the dorsal region. 

References to the figures.-Plate LXII, fig . 1, represents Tigoma crassa, size of life. Fig. 2 
is an outline of the fish seen from above. Fig. 3, a section of the body taken across the line of 
greatest depth. Fig. 4, a dorsal scale. Fig. 5, a scale from the lateral line. Fig. 6, a scale 
from the abdominal region. 

List of specimens. 

Catai.,Cor. No. No. of Age. Locality. When col- V\' hence obtained. Nature of Collected by-
No. of teeth. spec. lected. specimen. 

-----------------
216 2777 1 Adult. Sacramento river, near 1855 Lt. R. S. Williamson . Alcoholic. Dr. J. S Newberry .•• 

Fort Reading. 

CHEONDA, Girard . 

GEN. CHAR.-'rhe body is elongated, fusiform in profile, and very much compressed. The caudal fin is furcated. The head 

is rather small and sub-conical, and the snout, though rounded, is yet elongated. The eye is large and the isthmus small or 
narrow. The ventral fins are inserted in advance of the dorsal. The scales being of-medium size, sub-circular in shape, with 

radiating furrows upon their posterior section alone. .The lateral line is defiexed upon the abdomen. The teeth are of the 

prehensile kind, of the hooked type, with a grinding surface ; they are compressed and disposed upon a double row of two and 

four and five, thus: 2 I 4- 5 I 2. 

SvN.-Cheonda, GRn. inProc. Acad. Nat. Sc. Pbilad. VIII, 1856, 207. 

This genus has the general aspect of both Gila and Tigoma, by the position of the ventrals 
in advance of the anterior margin of the dorsal, by the absence of barbels at the angle of the 
mouth, which is of moderate size, and its gape nearly horizontal. The jaws are either sub
equal, as in Tigoma; else the snout overlaps somewhat the lower jaw,_ in which case the 
resemblance to Gila becomes more manifest. 

1. CHEONDA COO PERI, G rd. 

PLATE LXIII, Fms. 1-5. 

SPEc. CHAR.-Body elongated, sub-fusiform in profile. Head contained a little short of five t imes in the total length . 

Snout thickish, sub-conical, overlapping somewhat the lower jaw; posterior extremity of the maxillar bone extending to a 

vertical line drawn behind the nostrils. Eye well developed ; its diameter entering four times and a half in the length of the 

side of the head. Fins well developed. Upper regions reddish-grey ; sides and belly yellowish-w bite with a metallic reflect. 

SYN.- Cheonda cooperi, GRn. in Proc. Acad. Nat. Sc. Philad. VIII, 1856, 207 
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The anterior margin of the dorsal fin is nearer the extremity of the snout than the fork of 
the caudal fin; its upper edge is nearly linear. The anal fin is somewhat larger than the 
dorsal, sub-truncated upon its external edge ; its anterior margin being nearer the tip of the 
inferior lobe of the caudal than the isthmus ; its base entering about eight times in the total 
length. The caudal fin is nearly as long as the head. The ventrals are broad when expanded, 
posteriorly sub-truncated or sub-convex, and, when directed backwards, their extremities do not 
quite reach the anal aperture. The origin of these fins is a little nearer the extremity of the 
snout than the insertion of the caudal. The pectorals are elongated, sub-lanceolated or sub
ovate, although. their extremities do not extend as far as the origin of the ventrals. 

D 2, 9 + 1 ; A 2, 11 + 1; 0 7, 1, 9, 8, 1, 8; V 1, 9; P 16. 
The scales are sub-circular, rather deeper than l ong, with radiating furrows upon their 

posterior section only. The lateral line is nearer the ventral than the dorsal outline. 
The upper r egion of the head and body is reddish grey, whilst the sides and belly are 

yellowish white, with a metallic reflect over the entire body. The fins are unicolor, tlie inferior 
ones being m<'re of a yellow tint than the dorsal and the caudal, which are greyish olive. 

R eferences to the figures.-Plate LXIII, fig. 1, represents Oheonda cooperi, size of life. Fig. 2 
is the head from beneath, exhibiting the outline of the mouth . Fig. 3, a dorsal scale. Fig. 4, 
a scale from the lateral line. Fig. 5, a scale from the abdominal region. 

List of specimens. 

C atal. Cor. No. No. of Age. Locality. 
I 

When Whence obtained. Orig. Nature of Collected by-
No . of teeth spec. collecte:l. No. specimen. 

--------- --
23-! 279 1 1 Adult. Fort Vancouver, Columbia 1854 Gov. I. L Stevens • 11 Alcoholic. Dr. J as. G. Cooper. 

ri ver, W. T . 

2. CHEONDA OOERULEA., G rd. 

SPEC. CHAR.-Body elongated, sub-fusi :orm in profile. H ead contained four times and a half in the total length. Sneut 

slender and conical. Jaws sub-equal; posterior extremity of the maxillary extending to a vertical line drawn across the anterior 

rim of the orbit. Eye rather large; its diameter entering five times in the length of the si~.e of the head. Fins small. Upper 

regions of a greyish azure ; inferior regions dull silvery white ; black dots being scattered a ll over the back, sides, and belly. 

· SYN.-Checmda. coerulea., GRn . in Proc. Acad. Nat. Sc. Philad. VIII, 1856, 207. 

This may readily be distinguished from its congener, the preceding species, by the presence of 
much smaller fins; the anal is a good deal smaller than the dorsal, and the ventrals are situated 
somewhat less anteriorly with reference to the dorsal. The anterior margin of the dorsal is 
nearer the extremity of the snout than the fork of the caudal, precisely as in 0. coope1·i; its 
upper edge is likewise nearly linear. The position of the anal fin is the same as in the species 
just alluded to; its ba~e, however, enters fourteen times in the total length, instead of eight, 
and its inferior edge is sub-concave. The caudal fin is shorter than the hea.d. The insertion of 
the ve'ntrals is equidistant between the extremity of the snout and the last scales on the base 
of the caudal; their posterior edge is sub-truncated or convex, and their tips do not extend as 
far as the vent. The pectorals are sub-lanceolated and rather slender in appearance. 

D 2, 9 + 1; A 2, 8 + 1; 0 5, 1, 9, 8, 1, 6; V 1, 10; P 17. 
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The scales have the same general shape and structure as in the preceding species ; the lateral 
line being also nearer the ventral than the dorsal outline. 

The upper regions are of a greyish azure; the inferior regions being of a dull silvery white 
tint, with numerous black dots scattered all over the back, sides, and belly. The fins are 
unicolor, the inferior ones much lighter than the others. 

List of specimens. 

Catal. Cor. No. No. of Age. Locality . . When col- Whence obtained. Nature of Collected by-

No. of teeth . spec. lected. specimens. 

-- -------
237 2790 1 Adult. Lost river, Oregon • . 1855 Lt. R. S. Williamson • Alcoholic. Dr. JohnS. Newberry .•• 

SIBOMA, Girard . 

GEN. CHAR.-Body stout and somewhat compressed, covered with large scales. The caudal is crescent-shaped posteriorly; 

the origin of the ventrals is situated a little posteriorly to the anterior margin of the dorsal, or immediately ~der it. The head 

is rather small, sloping towards a wedge-shaped sr·out, superiorly convex. The mouth is of moderate or small size, horizontal, 

terminal, with even jaws. No barbels. Eye below the medium size. Isthmus rather narrow. Pharyngeal bones stout, 

expanded upon their convexity, with the inferior branch short and bent inwardly so that its extremity is directed outwardly, 

whilst the upper branch is slightly bent inwards. The teeth are large and very compressed, and terminated by a slender hook . 

They are of the raptatorial kind, of the booked type, without grinding surface, properly so called, but instead of a sharp edge 

along the inner margin of the teeth, a blunt and narrow ridge may be observed. They a re disposed upon a. double row of one • 

and two and four and five, aH follows : 1 I 4-5 I 2. 

S YN.-Siboma, Gao. in Proc. Acad. Nat. Sc. Philad . VIII, 1856, 208. 

The general aspect of this genus resembles more that of Tigoma than any other of the same 

family. The chief difference between the two genera consisting in the position of the ventrals 
in reference to t he dorsal. 

1. SIBOMA CRASSICAUDA, G rd . 

PLATE LXIV, Fms. 1- 4. 

SPEC. CHAR.-Body somewha t elongated, rather thick . Peduncle of the tail very stout. H ead contained four t imes and a 

half in the total length, its profile is very much inclined, and the snout sub-pyramidal. Posterior extre mity of maxillar bone 

extending to a vertical line drawn midway between the nostrils and the orbit. Eye rather small, sub-circular ; its diameter 

entermg nearly six times in the leng th ofthe side of the head. Anterior margin of dorsal fin a little nearer th!l extremity of the 

snout than the fork of the caudal. Light purplish brown above ; yellowish beneath. 

SYN.-Lavinia crassicauda, B. & G. in Proc. Acad . Nat. Sc. Philad. VII, 1854, 137. 

Siboma c1·assicauda, Gao. in Proc. Acad. Nat. Sc. Philad. VIII, 1856, 208. 

The body in this species is very stoutly built, maintaining its depth posteriorly. The peduncle 
of the tail is very much developed. The greatest depth is nearly equal to the length of the 
head, which is contained four times and a half in the total length. The head itself is propor
tionally large, of moderate size; its upper surface is very much inclined forwards from the 
occiput to a nearly wedge-shaped or sub-pyramidal snout. The gape of the mouth is mo~erate . 

The eye is sub-circular, and its diameter is contained about six times in the length of the side 
of the head. The caudal fin is but moderately emarginated posteriorly, and resembles more 
a crescent on that margin than a fork. The dorsal and anal are well developed, sub-trapezoid 
in shape; the latter being somewhat smaller than the former, and its anterior margin equi-
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distant between the insertion of the pectorals and the tip of the middle rays of the caudal. The 
origin of the ventrals is situated nearly opposite the anterior margin of the dorsal, else somewhat 
posterior to it; they are posteriorly romided or sub-convex, quite broad when expanded, their 
tips overlapping the vent and reaching the anterior margin of the anal fin when extended m 
that direction. The pectorals are of moderate development, posteriorly rounded, sub-ovate m 

their outlines, and far from extending to the origin of the ventrals. 

D 2, 8 + 1; A 2, 8 + 1; C 7, 1, 9, 8, 1, 8; V 1, 9; P 17 or 18. 
The scales are large, deeper than long, anteriorly sub-truncated, posteriorly rounded, with 

radiating furrows upon the posterior section alone. The lateral line is slightly defiexed upon 
the thoracic region, whence it becomes nearly straight to the base of the caudal, being nearly 
equidistant between the base of the dorsal fin and the insertion of the ventrals. 

The dorsal region is light purplish brown, the middle of the scales exhibiting more of the 
brown than of the purple tint. The flanks appear sometimes as though obsoletely clouded, 
whilst the abdominal region is of a uniform dull yellowish tint. The fins are unicolor; the dorsal 
and caudal greyish, the others yellowish. 

References to thejigures .-Plate LXIV, fig. 1, represents Siboma crassicauda, size oflife; fig. 
2 is a dorsal scale; fig. 3, a scale from the lateral line; fig. 4, a scale from the abdominal 
region. 

List of specimens. 

Catal. Cor'g No. 

~·~ 
Locality. When Whence obtained. Nature of Collected by-

No. of teeth. spec. ' collected. specimen. 

235 2772 2 Adult. Rio San Joaquin, Cal. 1853 L t. R. S. Williamson. Alcoholic. Dr. A. L. Heermann, 

2. SIBOMA ATRARIA, G rd. 

SPEC. CH.m.-Body somewhat elongated, sub-fusiform in profile. Peduncle of the tail rather stout; head constituting a 

little less than the fourth of the total length ; its profile gently sloping forwards, the snout being sub-conical. Mouth small ; 

posterior extremity of the maxillary extending to a vertical line drawn immediately behind the nostrils. Eye small and sub

circular; its diameter entering five times and a half in the length of the side of the head. Anterior margin of dorsal fin nearer 

the insertion of the caudal than the ext~emity of the snout. Blackish or brownish black above ; greyish white beneath. 

SYN .-Siboma atraria, Gao. in Pro c. Acad. Nat. Sc. Philad. VIII, 1856, 208. 

The largest specimen of this species which we have examined is about seven inches in length, 
and although small, compared to the specimens of S. crassicauda, to which we had to compare 
it, yet the distinctive features between- the two species appear very striking. And first of all, 
the imbrication of the scales in S. atraria is such as to expose more of their surface than in S. 
crassicauda, and, moreover, the lateral line in S. atraria runs along the seventh row of scales 
from the insertion of the ventrals upwards, leaving eleven rows above it, to the base of the 
dorsal fin, whilst in S. crassicauda there are as many rows of scales below as above the lateral 
line. The absolute number of· longitudinal rows of scales is the same in both species. The 
head is proportionally larger than in S. crassicauda, but the fins are much less developed. The 
dorsal is a good deal larger than the anal, although both fins are similar in shape; their upper 
edge being sub-concave. The anterior margin of the anal is nearer the tip of the inferior lobe 

38 a 
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of the caudal than the isthmus ; its own base entering from thirteen to fourteen times m the 
entire length. The origin of t~e ventrals takes place opposite the anterior margin of the dorsal, 
hence nearer the insertion of the caudal fin than the extremity of the snout. These fins are 
sub-ovate in their outline; posteriorly rounded off, and when leaning on the abdomen their 
extremities do not extend as far as the vent. The pectorals are sub-ovate also; although less 
regularly so than the ventrals. The distance which separates their posterior extremities from 
the insertion of the ventrals is less than their own length. 

D 2, 9 + 1 ; A 2, 8 + 1; 0 1, 1, 9, 8, 1, 6; V 1, 8; P 16. 
The ground color is olivaceous, the sides and the back being nearly black or brownish black, 

from the number of confluent maculae and dots. The inferior region is greyish white. The 
fins themselves are blackish upon an olivaceous ground. The sides and upper part of the head 
are likewise brownish black. 

List of specimens. 

Cata.l. ICor'gNo. No. of Age. Locality. When col- Whence obtained. Nature of Collected by-
No. of teeth. spec. lectcd. specimen. 

- - -----
236 2789 1 Adult. In a spring in Utah 1853 Lt. E. G. Beckwith - - Alcoholic .. Mr. Kreuzfeld. ___ • 

district , near the desert. 

PTYCHOCHEILUS, A gass. 

GEN. CHAR.-Body elongated, sub-cylindrical, and compressed. Head elongated also; mouth deeply cleft, but no barbels 

upon its angle. The snout overlaps the lower j aw, although the mouth remains horizontal and sub-terminal. The eye is of 

moderate size, and so with the isthmus. The ventral fins are inserted somewhat in advance of the anterior margin of the dorsal. 

The caudal is furcated and shorter than the head. T he scales are of medium size ; the lateral line being nearly median. The 

pharyngeal bones are long and slender, slightly expanded upon their convexity, with the inferior limb much more slender than 

the upper. The teeth are of the raptatorial kind, of the hooked type without g rinding surface , sub-conical, slightly hooked, 

and disposed upon a double series of two and four or five, thus : 2 I 4-4 I 2, or 2 I 5-5 I 2. 

BYN.-Ptychocheilus, AaAss. in Amer. Jour. ofSc. 2d Ser. XIX, 1855, 227.-GRn. in Proc, Acad. Nat. Sc . Philad . VIII, 

1856, 208. 

By their general appearance, the species of this genus r emind us of both Mylopharodon and 
Mylocheilus. Besides the cleft of the mouth, which is proportionally greater, they differ from 
the latter two genera by their system of dentition, which belongs to a quite different type. 

I. PTYCHOCHEILUS OREGONENSIS, G rd . 

PLATE LX IV, Fms. 5-9.* 

SPEc. CHAR.-Body sub-fusiform in profile. Head rather small, elongated ; contained four times and a half in the total 

length ; snout slender. Mouth deeply cleft ; posterior extremity of maxi!lary extending to a vertical line intersecting almost 

the anterior rim of the pupil. Eye of moderate development ; its diameter entering about five times in the length of the side 

of the head. Anterior margin of dorsal fin equidistant between the extremity of the snout and the fork of the caudal. 

Pectoral and ventral fins rather small. Back and upper surface of head dark reddish brown ; flanks and belly white, with a 

silvery tint. 

SYN.- Cyp1inus (Leuciscus) oregonen.sis, RICHARDs . Faun. Bor. Amer, III, 11336, 305. 

Ptychocheilus gracilis, AcAss. & PtcK. in Amer. Journ. of Sc. 2d Ser. XIX, 1855, 229. 

Ptychocheilus oregonensis, GRn. in Proc. Acad. Nat. Sc. Philad. VIII, 1856, 209. 

~.By error on the plate, Ptychocheilus gracilis , Grd. 



FISHES-CYPRINIDAE- PTYCHOCHEILUS GRANDIS. 299 

The upper edge of the dorsal fin is sub-concave, otherwise trapezoid in shape. The anal fin 
is somewhat smaller than the dorsal, similar to it in shape, even sub-concave upon its postero~ 
inferior edge ; its anterior margin is nearly equidistant between the isthmus and the tip of the 
inferior lobe of the caudal ; its base entering about twelve times and a half in the total length. 
The ventrals are posteriorly sub-truncated, somewhat rounded off; their extremities just reach 
the vent. The pectorals are e]ongated, posterior]y rounded, and, when e·xpanded, sub-ovate in 
their outline. · 

D 2, .9 + 1; A 2, 8 + 1; 0 8, 1, 9, 8, 1, 8; V 1, 9; P 16. 
The scales are deeper than long, somewhat irregular in their outline, with distant radiating 

furrows upon the posterior half, all directed backwards. 
The upper surface of the head and the dorsal region are dark reddish brown, whilst the 

sides and the abdomen are whitish, with a silvery reflect . The fins are unicolor, either greyish 
olive or yellowish, according to the region of the body where they are inserted. 

Refe:rences to the .figures.-Plate LXIV, .6.g. 5, represents, size of l ife, a young individual of 
Ptychocheilus oregonensis, from Fort Vancouver. Fig. 6 is the inferior surface of the head, in 
order to exhibit the outline of the mouth. Fig. 7, a dorsal scale. Fig. 8, a scale from the 
lateral line. Fig. 9, a scale from the abdominal region. 

List of specimens. 

Catal. Cor. No. No. of Age. Locality. When Whence obtained. Nature of Collected by-
No. of teeth. spec. . collected. specimen. 

-- 1-

189 2763 3 Adult. Wahlahmaih river • •• , • . 1855 L l R. S. Williamson. Alcoholic. Dr. J ohnS. Newberry . 

199 2762 2 •• do •• Astoria, Oregon •• • •• ••. 1854 Lt.W. P. Trowbridge. .... do .... Lt. Trowbridge .... . . . 
200 .. ...... 1 . ..... Fort Steilacoom, Puget's 1853 Gov. I. I. Stevens • . .•• • do •••• Dr. Geo. Buckley .... , 

Sound. 

201 .. ...... 1 Young Fort Vancouver . .. .. , • • . •• •• do . ... • .. ..... do .. . ... .. .. .. .. do .. .. • • ; •• • •• do •• •• •••• • •• • 

2. PTYCHOCHE.ILUS GRAND IS, G rd . 

SPEC. CHAR.- Body very much elongated, sub-fusiform in profile. Head well developed, elongated, contained about four 

times and a half in the total len~th. Mouth deeply cleft ; posterior extremity of the maxillary extending to a vertical line 

intersecting the middle of the pupil. Eye small ; its diameter entering about ten times in the length of the side of the head. 

Isthmus very narrow. Anterior margin of dorsal fin a little nearer the extremity of the snout than the tip of the upper lobe 

of the caudal. Fins well devel!Jped. Scales moderate. Upper regions olivaceous; flank and belly whitish or yellowish. 

SYN.-Gila grandis, AYREs, in Pro~. Cal. Acad. Nat. Sc. I, 1854, 18. 
Ptychocheilus major, Aa.us. in Amer. Journ. of Sc. 2d Ser. XIX, 1855, 229. 

Ptychocheilu.s grandis, Gan. in Proc. Acad. Nat. Sc. Philad. VIII, 1856, 209. 

The largest specimen which we have examined measures over twenty-one inches in total 

length. The head is somewhat sub-quadrangular or sub-pyramidal, more or less depressed 
upon the frontal region. The upper edge of the dorsal and the inferior edge of the anal fins are 
nearly linear, somewh~t sub-concave; the anterior margin of the anal is nearer the tip of the 
lower lobe of the caudal than the isthmus. The insertion of the ventrals is much nearer the 
extremity of the snout than the tip of the caudal fin. These fins are broad and posteriorly 
rounded off, not reaching the · vent with their extremities. The pector·als are likewise very 
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broad when expanded, and, when directed backwards, their extremities remain very far from the 
insertion of the ventrals. 

D 2, 8 + 1; A 2, 8 + 1 ; C 6, 1, 9, 8, 1, 5; V 1, 9; P 16. 
The scales, which are of moderate development, are very thin, much deeper than long, sub

circular, sub-quadrangular, or undulated upon their periphery. Numerous radiating furrows 
may be observed upon their posterior half, and sometimes also upon the lateral sections, and 
either directed posteriorly from the sides, or else sideways. 

The color of the upper regions is olivaceous, whilst the lower part of the :flanks and the belly 
are whitish or yellowish, with a metallic re:fl.ect. The fins are unicolor; the caudal and dorsal, 
greyish; the others yellowish. 

L ist of specimens. 

Catal. Cor. No. No. of Age. Locality. When Whence obtained. Orig. Nature of Collected by-

No. of teeth. spec. collected. No. specimen. 

- - ------ - - -------
204 ... .. ... . . 1 Adult. San Francisco, Cal. 1855 Lt. R. S.W illiamson . ... .. . Alcoholic. Dr J ohn S. Newberry. 

937 ........ 1 . . do . . . ••••. do . ........ . 18.56 Dr. W . 0. Ay res ... 21 .••. do . • .• Dr. W. 0. Ay res .•.•• 

3. PTYCHOCHEILUS RAPAX, Grd . 

PLATE LXV. 

SPEC. CHAR.-Body elongated, sub-fusiform in profile. Head rather small and tapering forwards, contained four times and 

a half in the total length. P osterior extremity of the maxillar bone extending to a v~rtical line intersecting the anterior rim 

of the pupil. Eye sub-elliptical ; its diameter entering about eight times in the length of the side of the head. Anterior margin 

of dorsal fin somewhat nearer the fork of the caudal than the extremity of the snout. Fins well developed. Dark brownish 

black above; whitish beneath. 

SvN.-Ptychochtilus rapaz, GRn. in Proc. Acad. Nat. Sc. Philad. VIII, 1856, 209. 

This is also a large species, differing from P. grandis by a proportionally shorter body, a 
more advanced position of the ventral fins and by much smaller scales on the dorsal region in 
advance of the dorsal. The dorsal fin , compared to Its length, is l ess elevated, although higher 
than long. The inferior limb of the pharyngeal bones is not so long and slender, and there are 
but four t eeth upon the main row, instead of five. The teeth and bones are stouter. The 
upper margin of the dorsal fin is nearly linear, somewhat sub-convex. The same is true with 
reference to the anal fin, the anterior margin of which being nearly equidistant between the 
tip of the inferior lobe of the caudal and the base of the pectorals. The ventrals are posteriorly 
rounded, not reaching the vent. The pectorals are likewise broad and rounded off, and their 
extremities, al.though far from reaching the origin of the ventrals, do, nevertheless, come a 
great deal nearer to it than in P. grandis. 

D 2, 9 + 1 ; A 2, 8 + 1; C 5, 1, 9, 8, 1; 6; V 1, 9; P 18. 
The scales on the middle of the :flanks are of moderate _development, and rather small 

elsewhere. They are very thin, deeper than long, sub-circular, irregular in their outline, with 
radiating furrows upon their posterior half, sometimes upon their entire surface. The lateral 
line is nearly median. All the ripper surface and sides of the head, as far as a horizontal line 

drawn from the edge of the upper jaw direct to the caud.al fin, which line passes below the 
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lateral line, is dark brownish black, darker along the dorsal region, properly so called, than 
alcng the flanks, which assume a somewhat clouded aspect. The inferior surface of the head, 
up to the mouth, and the abdominal region, properly so called, are whitish. The vertical fins 
exhibit a rather dark tint, whilst the horizontal fins are dull yellow. 

References to thefigures.-Plate LXV, lower figure, represents Ptychocheilus rapax, somewhat 
reduced in size. The upper left figure is a dorsal scale. The middle figure, a scale from the 
lateral line. The upper right figure, a scale from the abdominal region. 

List of specimens. 

Catad cor. No. No. of Age. Locality. When Whence obtained. Nature of Collected by-

No. of teeth . spec. collected. specimen. 

-.---------- --------
205 2758 1 Adult. Monterey, Cal •••• ;~ 1853 Lt. W. P . Trowbridge •.. Alcoholic. Lt. Trowbridge .•••••• 

4. PTYCHOCHEILUS VORAX, Grd. 

SI'EO. CHAR.-Body of moderate length, rather deep upon its middle, and very much tapering posteriorly. Peduncle of the 

tail very slender. Head small, contained nearly ;five times in ;tile total length. Posterior extremity of maxillar bone extending 
to a vertical line drawn acro@s the anterior rim of tho orbit. Eye moderate; its diameter entering about six times and a half in 

the length of the side of the head. Anterior margin of dorsal fin somewhat nearer the insertion of the caudal than the extremity 

of the snout. Bluish grey above ; whitish beneath. 

SYN.- PtychocheilU8 vorax, Gno. in Proc. Acad. Nat. Sc. Philad. VIII, 1856, 209. 

The head is also depressed in this species, but it is much smaller, since it constitutes nearly 
the fifth of the entire length. The body is much deeper than in P. lucius. The greatest depth 
measured immediately in advance of the dorsal fin is nearly equal to the length of the head. 
The dorsal fin is not situated so far back, whilst the ventrals are inserted more in advance of 
the dorsal. The dorsal itself is much higher, and the anal much deeper, than long ; both of 
these fins are well developed ; the anterior margin of the anal being nearer the isthmus than the 
tip of the inferior lobe of the caudal. The posterior extremities of the ventrals do not quite 
extend to the vent; their origin is nearer the extremity of the snout than the insertion of the 
caudal. The pectorals are elongated, sub-lanceolated, their extremities being nearer the insertion 
of the ventrala than in any other species so far alluded to . . 

D 2, 9; A 2, 8 + 1; C 9, 1, 9, 8, 1, 10; V 1, 10; P 18. 
The scales are rathel' small, and very much so upon the dorsal region between the dorsal fin 

and the occiput ; they are almost minute over the abdomen, between the isthmus and the ven
trals. They are but imperfectly imbricated, even along the middle of the flanks where they are 
the largest, and much longer than deep. Indeed, they appear to be longer than deep upon all 
the regions of the body. The lateral line undergoes quite a deflection along the abdominal 
region, so as to approximate the insertion of the ventrals a great deal more than the base of the 

dorsal fin. 
The upper regions are bluish grey, whilst the predominating tint beneath is whitish or 

yellowish, with a meta~lic reflect. The fins themselves are yellowish. 
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List of Specimens. 

Catal. Cor. No. No. of Age. Locality. When col· Whence obtained. Nature of Collected by-

No. of teeth. spec. lected. specimen. 

-- ------ ,-------- ---- --
202 2756 2 A..&Y .. ? .............. 1854 Lieut. E. G. Beckwith ••••• 'Alcoholic .. Mr. Kreuzfeld ..... 

I · I 

CLINOSTOMU~/ Girard. 

GEN. GHaR.-Body elongated, compressed, sub-fusiform in profile. The bead is compressed like the body, the frontal surface 

being very declivous and sloping towards a pointed rostrum, so that in profile the bead is sub-triangular, and, if broader, would be 
wedge-shaped when seen from above. The mouth is very large, the lower jaw longer than the upper, beyond which it protrudes, 

giving to the gape an obliqne direction upwards. The eye is very large; the isthmus quite narrow. The dorsal fin is high~r 
than long, and pluced between theventrals and the anal, a little naarer the former than the latter. The caudal is deeply furcated . 
The scales are of but moderate development, varying considerably in size between the different species. The lateral line forms 
a downward curve upon the abdomen, so as to bring its convexity nMrer to the ventral than the dorsal outline; The pharyngeal 

' bones are rather slender, the lower.Jimbs especially; a slight expansion may be observed upon their convexity; the upper limbs 
being flattened, bent inwardly, and either shorter or of equal length with the lower limbs. The teeth are of the raptatoriall!ind, 

of the hooked type, without grinding surface, and disposed thus: 2 I 4-4 12, or 2 I 5-4 I 2, and sometimes 1 14-4 12. 

SvN.- Olinostomus, GRn. in Proc, Acad. Nat. Sc. Philad. VIII, 1856, 211. 

This genus is more closely related to Ptychocheilus than to any other of the family. The 
pharyngeal teeth are constructed upon the same pattern ; the chief difference being found in 
the inclined gape of the mouth, and the. protrusion ofthe lower jaw beyond the upper . 

Its typical species is L uxilus elongatus of Dr. Kirtland, Leuciscus elongatus of other writers, 
L euciscus productus of Dr. Storer. 

Three other species have been characterised, one of which inhabiting the Potomac river ( 0. 
junduloides), another James river, Virginia (0. ajfinis); the third one (0 . carolinus) was collected 
at Salem, North Carolina. (See Proc. Acad. Nat. Sc. Philad. VIII, 1856, 21.1.) 

Family CYPRINODONTIDAE, owen. 

The upper arcade of the mouth (upper jaw) is formed exclusively by the premaxillar bones, 
as in the Cyprinoids. Both jaws are provided with teeth, which the latter have not. The 
pharyngeal teeth, the upper as well as the lower, are card-like, thus differing widely from those 
of Cyprinoids. The gill apertures are continuous under the throat, whilst in Cyprinoids they 
are separated by an isthmus, varying in width, accordin g to the genera. The bony process ·at 
the base of the cranium, so characteristic in Cyprinoids, does not exist in the present family, 
The swimming or air bladder is simple, and not connected with the organ of hearing by a chain 
of small bones. The pseudo branchia are wanting. Their stomach is without cul-de-sac, and the 
pylorus without appendages. The majority are ovo-viviparous, in w:hich case the eggs are 
retained in the abdominal cavity until hatched. 

In most fishes of this family, if not in all, the upper surface of the head is protected by scales 
or plate-like scales, irregular in their outlines, and variable in size. 

1 A. genus Olinostomum was instituted in the class of worms, with a few weeks priority, hence did not come to our knowledge 

till after the publication of the present one. As matters stand, there is no impropriety in preserving both in their respective 
classes. 
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Su.-Oyprinodq,dts, AGAss. in Mem. Soc. So. nat. Neuch. I, 1834, 3; &, Poise. foss. V, n, 1839, 47.- MOLL. in Wiegm. A..rchiv. 
fur Naturg. 1843, I, 320; &, 1845, I , 131. 

Oyprinodontiikte, OwEN, Lect. comp. Anat. Vertebr. 1846, 48.-Bn. Iconogr. Encycl. II, 1850, 203.-SToaER, Hist. Fish. Mass. 
in Mem. A..mer. Acad. New Ser. V, 1855, 293. 

The fishes of this family are, generally speaking, of a diminutive size, inhabiting both the 
brackish and the fresh w~ters, being occasionally also met with in the salt waters at the margins 
of the bays and inlets of the seas. They are known under the common names of Minnows and 
Killifishes, of wh.ich they are numerous species, occurring sometimes in great numbers of the 
same kind ; they are generally used for baits. 

FUNDULUS, Lacep. 

GEN. CHAR.-Body more or less elongated, sub-fusiform in profile. Upper surface of head flattened, covered with large scales. 
Mouth protractile, semi-ciicular. Premaxillar bones arched. SIP.nder card-like teeth upon the jaws, the upper as well as the 
lower. Brancbiostigal rays, five on either side. Scales large; no lateral line. 

SYN.- Ji!undulm, LAoEP. Hist. nat. des. Poias. V. 1803, & ed. in 8vo, IV, 1819, 478.- Cuv. R~gn. Anim. 2d ed., II, 1829; 

&, ed. illustr. Poise. 228.-VALENO. inHumb. & Bonpl. Reo. d'Observ. de Zool. & d'Anat. comp. II,1832.
DEKAY N. Y. Faun. IV,1842, 216.-STORER, Synops. 1846, 179; &, Hist. Fish Mass. in Mem.A..mer. A..cad. 
New Ser. v. 1855, 293.-VALENO. in Cuv. & Val. Hist. nat. Poias. xvm, 1846, 178. 

The history of the genus Fundulus is interwoven with that of Hydrargyra, they having been 
misunderstood by the various writers on that subject until Valenciennes, in the "Histoire 
naturelle des Poissons," restored both of them within their true limits. 

FUNDULUS P ARVIPINNIS, G rd. 

SPEc . CHAR.-Head constituting about the foorth of the total length. Eye sub-elliptical ; its diameter entering four times in 
the length of the side of the head. Anterior margin of dorsal fin equidistant between the extremity of the snout and the 
posterior edge of the caudal. Yentrals very small; their origin being nearer the extremity of the lower jaw than the insertion 
of the caudal fin. Pectorals broad and short. Olivaceous brown above ; yellowish beneath. A black streak along the middle 
of the peduncle of the tail. F ins unicolor. 

SYN.-Fundulus parvipinnis, GRn. in Proc. Acad. Nat. Sc. Philad. VII, 1854, 154. 

The greatest length of the specimen observed is three inches and one-third; the head being 
contained in it somewhat over four times. The body is compressed, the back slightly arched 
anteriorly to the dorsal fin, The greatest depth is a little less than the fifth of the length. 
The eyes are sub-elliptical; their horizontal diameter being ~ontained four times in the length 
of the side of the head: once in advance of the anterior rim of the orbit. The anterior margin 
of the dorsal fin isequidistant between the tip of the snout and the posterior margin of the 
caudal, which is sub-convex. The origin of the anal is situated opposite the middle of the base 
of the dorsal. All the fins. are small, especially the ventrals, which are proportionally broad 
when expanded, p·osteriorly rounded off or sub-convex, whilst their · extremities are far from 
reaching the vent. The pectorals are very broad, fan-shaped, posteriorly rounded, and when 
directed backwards their extremities are nearer the origin of the ventrals than the tips are to 
the vent. The caudal fin itself is rather short. The anal is narrow, and as deep as the dorsal 
is high. 

D 2, 11 ; A 11 ; C 5, 1, 9, 8, 1, 4; V 5; P 16. 
The scales are rather large ; twelve longitudinal rows may be counted upon the line of the 

greatest depth of the body. They are longer than deep, posteriorly rounded off, and broader 
than anteriorly, which latter margin is sub-concave or crescent-shaped, the upper and inferior 
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edges being linear, and would be parallel were the scales not tapering towards their anterior 
concave margin just alluded to. Radiating furrows are observed upon the anterior section only. 

The ground color is olivaceous brown ; the upper aspect of the head, the back) and the sides 
are rather darker, resulting from crowded minute dots upon the scales, which dots are more 
scattered over the Hanks. The belly and the inferior surface of the hea.d are unicolor, 
yellowish. A black streak exists upon the middle of the :flanks, from the anterior third of body 
to the base of caudal fin, intersected by irregular transverse and elongated spots. 

List of specimens. 

Catal. No. of Age. Locality. When col- Whence obtained. Nature of Collected by-

No. spec. lected. specimen. 

---- -

938 4 Adult. San Diego, California ... . 1853 Lt. W. P. Trowbridge . . Alcoholic . A. Cassidy . .. .......... 

Family ESOCIDAE, B o u a p . 

The upper arcade of the mouth is formed by the premaxillar in front, and the maxilar bones 
laterally. The body is covered with scales. The dorsal fin is situated opposite the anal; no 
adipose fin being present. T he pseudo branchia are glandulous, not visible, being covered by 
the mucous membrane of the respiratory apertures. The swimming or air-bladder is simple ; 
its inner surface exhibiting a rete mirabile. There are no pyloric appendages and no cul-de-sac 
to the stomach. 

SYN.- Esoces, Cov. Regn. Anim. II, 1817, 182; 2d ed. II, 1829; &, ed . illustr. Poiss . 229.-MuLL. in Wiegm. Archiv 
fUr Naturg . 1843, I , 323; &, 1845, I, 132.-Cov. & VAL. Hist. nat. Poi;s. XVIII, 1846, 269 . 

Esocidae, BoNAP. Sagg. Distr . metod. Anim . Vertebr. 1831, 113 . -RicHARns. Faun. Bor. Amer. III, 1836,123.
DEKAY, N . Y. Faun. IV, 1842, 222.-STORER, Synops. 1846, 184. 

The pikes and pickerels which represent this family are all inhabitants of the fresh waters of 
the temperate zone. The genus Esox is the only one of the family as recently limited by the 
late Prof. Joh. Muller. 

A few specimens of the latter genus were collected, under Lieut. A. W . Whipple, by Dr. 
George G. Shumard, near Fort Smith, Arkansas; and by H. B. Mollhausen in Coal creek, 
Arkansas, and twenty miles west of Choctaw Agency. A more minute investigation of these 
specimens is temporarily deferred until a larger collection shall enable us to monograph the 
genus, a task which could not be attempted under the present circumstances. 

Family SALMONIDAE, B on a p . 

In this family the upper arcade of the mouth (upper jaw) is formed anteriorly by the 
premaxillar (intermaxillar bones), and laterally by the maxillaries, the dentition varying 
according to the genera. The body is always covered with scales. There is also an adipose fin. 
Pseudo branchia or accessory gills are present in all. Numerous pyloric appendages may be 
observed. The swimming or air bladder is simple, there being no oviduct; the eggs, upon 
leaving the ovaries, are dropped into the abdominal cavity, whence they find an exit through a 
post-anal aperture provided to that effect. 
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SYN.-Salmonet , Cuv. Regn. Anim. II, 1817, 159; 2d ed. II, 1829; &, ed. illustr. Poiss. 253.-MiiLL. in Wiegm. Archiv 
fiir. Naturg. 1843, I, 323; &, 1845, J, 131 & 136. 

Salmonidae, BoNAP. Sagg. Distr. Anim. Vertebr. 1831, 115.-DEKAY, New Y. Faun. IV, 1842, 235.-STORJ'lR, 
Synops. 1846, 192 . 

Salmonoideae, RICHARDs. Faun. Bor. Amer. III, 1836, 137. 

The Salmonid family, as characterised above, corresponds to the limits assigned to it by 
Professor Joh. Miiller, in whose recent death science has sustained one of the most severe losses. 
His profound anatomical researches have often guided us through these pages wherever the 
characters of higher groups were at stakes. 

SALMO, (Artedi), Valenc. 

GEN. Cnu.-Body fusiform in profile ; head large; mouth generally deeply cleft, and armed with conspicuous teeth. Pre· 

m~txillar bones ~hort, and rather situated upon the sides of the snout than immediately upon its extremity. The maxillaries 

are attached behind them, and composed each of a single piece. The lower jaw is strong, and terminates mostentimes into a small 

knob or tubercle, which, in some species, acquires a very great development. Strong and conical teeth, disposed upon a single 

row, are inserted ·upon the dentary. A few teeth on the front of the vomer, none on the shafc of that bone; a single row of them 

is also observed along the palatines, and two rows upon the pterygoids and upon the tongue. There is one anterior dorsal 

fin, followed posteriorly by a small adipose more or less thick. The caudal fin is well developed, and either truncated posteriorly 

or slightly t>marginated. 

SYN - Salmo, ARTED. Gen. Pisc. ed Walbanmi, 1792, 58; &, Synon. Pisc. 1793, 22.-Cuv. Regn. Anim. II, 1817, 160; 

2d ed. II, 1829; &, ed. illustr. Poise., 254.-RicHARDs. Faun. Bor. Amer. III, 1836, 137.-DEKAY,· New 

Y. Faun. IV, 1842, 235.-SToRER, Rep. Fish. Mass. 1839, 104; and, Synops. 1846, 192 -V ALENe. in Cuv, 

and Val. Hist. nat. Poise. XXI, 1848, 166.-GRD. in Proc. Acad. Nat Sc .. Philad. VIII, 1856, 217. 

The scales in all the species have that common character of being deprived of those r~di
ating grooves or furrows which are seen elsewhere to extend from the organic centre of the 
scale to its periphery. The concentric, or lines of growth, are the only ones extant, and in 
many instances they are interrupted, or else have become obsolete upon the posterior section of 
the scale. In many instances, also, they have disappeared from the organic centre itself, which, 
under the microscope, appear perfectly homogeneous. Generally speaking, their outline is 
sub-elliptical, elongated in the direction of the longitudinal or horizontal axis of the body. 
Differences of minor value may be observed in each species. As to the size of the scales in this 
and the next two genera, they are either minute, small, or of mode:ate development. 

The genus Salmo is here admitted within the limits assigned to it by Professor Valenciennes 
in the "Histoire naturelle des Poissons/ ' including the anadromous salmons, together with 
the so-called "brook trouts," and others still, inhabiting the depths of ponds and lakes, 
sbowing themselves but once a year along shore for the purpose of depositing their spawn. 

1. SALMO SCOULERI, Richards. 

SPEc. CnAn.-A specific diagnosis, from want of perfect specimens, could not be drawn with sufficient accuracy to be intro· 

duced here. 

SYN.-Salmo scouleri, RwHARDs,fFaun. Bor. Amer. III, 1836, 158, and 223, pl. xom.-DE'KAY, New Y. Faun. IV, 

1842, 242.-STORER, Synops. 1846, 194.-Salar scouleri, VAL&NO. in Ouv. 8r Val. Hist. nat. Poise. XXI, 11348, 

345.-Gnu. in Proc. Acad. Nat. Sc. Philad. VIII, 1856,217. 

The '' Ekewan," as this species is called by the natives of the Columbia river, we can simply 
allude to, since the only materials which we have had to work upon is a head aboqt eleven 

inche~ in length . Its· physiognomy corresponds altogether with the figure ofthat species given 

39 a 
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in the Fauna Borealis Americana, and we are inclined to regard it as identical with the 
"Observatory Inlet Salmon," described in the same work. 

The specimen alluded. to was collected by Dr. John S. Newberry, under I~ieutenant R. 8 . 
Williamson, in the Des·Chutes river, a tributary of the Columbia, Oregon. 

2. SALMO QUINNA'r, Richards. 

PLATE LXVIL 

SPEC. CHAR.-Body fusiform in profile, compressed; head forming about the fifth of the total length; maxiliary bone curved, 

C'xtendiog beyond the orbit; anterior margin of the dorsal equidistant between the extremity of the snout and the insertion of 

the caudal. Dorsal region olivaceous, studded with irregular black spots; dorsal and caudal fins similarly spotted. Region 

beneath the lateral line unicolor, silvery along the middle of the flanks, and yellowish on the belly. Inferior fins unicolor. Head 

abo'l'e blackish grey; sides bluish grey. 
SYN.-Sulmo quinnal, RicHARDs. Faun. Bor. Amer. III, 1836, 219.-DEKAY, New Y. Faun. IV, 1842, 242.-STORER Synops. 

1846, 196.-GRD. in Proc. Acad. Nat. Sc. Philad. VIII, 1856, 217. 

Common Salmen, LEwis and CLAHK. 

Of this species we have but a prepared skin, and, to a certain extent, deformed. Still the 
figure which we give is thought sufficiently accurate, and represents well its specific features. 

The head is elongated and sub-conical, constituting about the fifth of the total length. 
The maxillary is gently curved, and its posterior eJttremity extends to a vertical line drawn 
posteriorly to the orbit; the teeth being rather slender and acerated. The eye is of moderate 
development, circular in shape, its diameter entering a little over seven times in the length of 
the side of the head, and twice in advance of its anterior rim. The opercle is large, broad, and 
irregularly rounded off npon its posterior margin. The limb of the preopercle is expanded and 
irregularly rounded off, also, upon its external margin. I find as many as twenty branchiostegals 
on the left side; those on the right being not all present, their number cannot be given. 
They are rather short, as usual flattened, and diminish very gradually from the sub·opercle to 
the hyoid apparatus. 

The body is compressed, elongated, sub-fusiform, rather thickish upon its middle. The anterior 
margin of the dorsal fin is equidistant between the extremity of the snout and the insertion of caudal 
fin. It is a little higher anteriorly than long, and its posterior margin is less than the half of 
the anterior; its upper margin is sub-concave. The adipose is slender and arched, its tip 
extending beyond the tip of tbe last rays of the anal. The caudal fin is deeply furcated, and con
stitutes about the seventh of the total length. The anal is low but long; its base being greater 
than the base of the dorsal; its external margin is sub-concave. The insertion of the ven trals 
takes place oppcsite the posterior third of the dorsal. The pectorals are elongated, lanceolate, 
and about one"-fourth longer than the ventrals. We have endeavored to count the rays, but, 
perhaps, not with an entire success. 

Br. 20: 00; D 13; 0; A 16; 0 5, 1, 9, 8, 1, 4; V 10; P 14. 
The anterior two rays in both the dorsal and anal fins are mere rudiments or undeveloped 

rays. The accessories in the caudal may prove more numerous than we have actually put on 
record. • 

The scales are of moderate development, and conspicuously larger on an area along the middle 
of the flanks, and which is traversed by the lateral line. They are sub-ovoid in shape, a li ttle 
narrower anteriorly than posteriorly, upon which margin the concentric stria are obliterated. 
Those of the lateral line are more irregular in their outline, and proportionally much larger 
than on the abdominal region, where they are slightly larger than on the dorsal region. 
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The ground color of the dorsal region is greyish olive, r;:cattered all over with dark and 
irregular, sometimes confl.uent, spots, which do not extend quite to the lateral line. The dorsal, 
adipose, and caudal fins are spotted also. The rest of the body is unicolor, yellowish grey or 
straw color; the anal and ventrals being of the same hue, whilst the pectorals are ulackish 
grey. The upper surface of the head is bluish black; the sides blue and silver, with a golden 
refl.ect. 

The specimen here figured and described was caught, June 1st, 1855, in the Columbia river, 
and prepared by Dr. Geo. Suckley, under Gov. I. I. Stevens. "'l'hey reach/' says the 
Dr., " a weight of 40 to 50 pounds ; those of 30 pounds being quite common." 

References to the figures. - Plate LXVII, fig . 1, represents Salmo quinnat, reduced from a 
specimen about seventeen inches in total length. 

Fig. 2 is a scale from the dorsal region, midway between the dorsal fin and the lateral line. 
Fig. 3, a scale of the lateral line. 
Fig. 4, a scale from the abdominal region, midway between the lateral line and the insertion 

of the ventrals. 
Figs. 2- 4 are magnified views. 

List of specimens. 

Catal. No. of Age. Locality. When Whence obtained. Nature of Collected by-

No. spec. collected. specimen. 

----
Adult. , Columbia river, Oregon • •. 

·---
93!1 1 1853 Gov. I. I. Stevens' .... Dried skin .. Dr. Geo. Buckley . •••• 

3. SALMO SPECTABILIS, G rd. 

SPEC. CHAR.-Body sub-fusiform in profile, very much compressed, the head forming about the fourth of the total length. 

Maxillar bone curved , extending to a vertical line passing somewhat posteriorly to the entire orbit. Anterior margin of dorsal 

fin a little nearer the extremity of the snout than the base of the caudal. Bluish grey above; silvery beneath. Dorsal region 

and upper portion of the flanks spread over with light spots . 

SYN.-Salmo spectabilis, GRD. in Proc. Acad. Nat. Sc. Philad. VIII, 1856, 218. 

The only specimen which we have before us being in a rather preca.rious state of keeping~ 
our description of the species must, of course, remain incomplete. All the fins being broken 
off from their very base, the length and shape of the caudal could not be ascertained. The 
abdomen itself is ruptured, and all the viscera are lost. In its general appearance it resembles 
Salmo hoodii most; is, however, distinguished from it by a. more elongated and conical head, 
hence a mouth more deeply cleft and the maxillary extending further back. 

The body is gracefully elongated, very much depressed, and fusiform in its outline, seen in 
profile. The head, which is elongated and sub-conic11.l, enters three times and a half in the 
length, the caudal fin excluded, whilst in S. hoodii it enters six time.s and a. half in the total 
length. The mouth .is deeply clt:ft, and both jaws are even anteriorly. The teeth are 
conspicuous and acera.ted; the largest may be observed upon the dentary (lower jaw); the next 
in size are those of the premaxillar (intermaxillar), on which bones there are· bnt few; the 
maxillar teeth are very much alike to those on the pterygoidian bones, but are somewhat less 
a.cerated and a. l ittle stouter; thev occupy most of the limb of the maxillary, leaving a free space 
posteriorly equal to t hat situat.ed behind the premaxillary, likewise toothless. 'fhe pterygoidian 
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teeth occupy nearly the whole length of the bone. On the vomer the teeth are but few and 
less conspicuous than any of those above mentioned. The lingual teeth, three in each series, 
are nearly as large as on the lower jaw. The eye is well developed, sub-circular in shape, its 
horizontal diameter being contained about five times in the length of the sides of the head. 
The vertical diameter of the opercle is nearly one-third more than the transversal; that bone 
is broader inferiorly than superiorly. The sub·opercle is half the size of the former . 

The scales are small, sub-elliptical in their horizontal diameter, and imbricated so as to 
conceal half of their surface. The lateral line is formed of very conspicuous tubes, and runs 
along the middle of the flanks, from the thoracic arch to the base of the caudal, in a nearly 
straight line. 

The color, we venture to say, is very much altered on the specimen before us. The upper 
regions seems to indicate a ground of a bluish grey, becoming lighter along the sides, and 
still more so under the abdomen. . Over the sides are distributed spots of a yellowish hue in 
the shape of large drops scattered all· over from head to tail. Whether these spots extended 
over the head and fin's we are at a loss to know under the present circumstances. 

Ste. Mary's Mission, where the specimen here described was collected, is situated in the 
Flathead valley, upon the upper tributaries of the northern branch of the Columbia river. 

List of specimens. 

Catal. No. of Age. Locality. When Whence obtained. Nature of Collected by-
No. spec. collected. specimen. 

- ---- ----
377 1 Adult. Ste. Mary's Mission •••••••• 1853 Gov. I. I. Stevens •••• Alcoholic . Dr. Geo. Buckley ----

FARIO, Vale n c. 

GEN .• CHAR.-Possesses all the characters of the salmons, differing from the latter by the presence of but one row of teeth 
upon the shaft of the vomer. The rest of the bones forming the upper roof of the mouth being toothless. 

SYN.-Fario, VALENC. in Cuv. 8r Val. Hist. nat. des Poiss. XXI, 1848, 277 .-GRD. in Proc. Acad. Nat. Sc. Philad . VIII, 
1856, 218. 

The species of this genus are apparently more numerous in North America than in the Old 
World. The " salmon trout" and the " common trout" of the settlers of Oregon are 
examples of this group. The European "lake trout" belongs to this same type. 

1. FARIO AURORA, Grd. 

PLATE LXVIII. 

SPEC. CHAR.- Body fusiform, compressed; head forming the fourth of the total length , caudal fin excluded. Upper jaw 
longest. Maxillary gently undulating ; its posterior extremity extending to a vertical line passing considerably behind the 
entire orbit. Anterior margin of dorsal fin equidistant between the tip of the snout and the base of the caudal. Ground color 
greyish silvery above; sides and belly yellowish orange; dorsal fin spotted. 

SYN.- Fario aurora, GRD. in Proc. Acad. nat . Sc. Philad. VIII, 1856, 21& 
Salmo aurora, GnD. MS. 
R ed ch.ar1 LEwis & CLARK. 

The specimens upon which our description is based measures something over eleven inches in 
total length. The body is compressed and the back rounded; the greatest depth, taken in 
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advance of the dorsal fin, enters four times and a half in the total length. Its profile is 
fusiform. The head is rather small and conical, forming the fourth of the entire length, 
excluding the caudal fin; the snout is rounded, sub-conical, protruding beyond the lower jaw. 
It is probable that in larger specimens it protrudes a great deal more, and especially more so in 
the male than in the female. The mouth is deeply cleft; the maxillary is rather narrow, and 
its free extremity extends to a vertical line passing considerably behind the orbit. The teeth are 
but moderately developed and very acute. An irregular row may be observed upon the shaft of 
the vomer, and a few smaller ones on the front of the same bone. The lingual series are 
parallel. The eye is of moderate development, sub-circular in shape ; its horizontal diameter 
being contained about four times and a half in the length of the side of the head. The opercle 
is much higher than broad, and narrower above than below; its situation being very oblique. 
The sub-opercle is gracefully rounded exteriorly and but moderately developed. The branchi
ostegals are eleven on either side.- The anterior margin of the dorsal is equidista~t between 
the snout and the insertion of the caudal fin ; its height is equal to its base, but its posterior 
margin is not quite the half of the anterior; it is composed of twelve rays, the anterior two of 
which being rudimentary. The adipose fin is very slender, and situated opposite the posterior 
portion of the anal. The latter is deeper than long, but resem,bles the dorsal in its general 
outline ; it contains thirteen rays, the anterior two of which being likewise rudimentary. The 
posterior margin of the caudal is furcated; the length of that fin enters about seven times and a 
half in the entire length of the fish. The origin of the ventrals is situated opposite the fourth 
developed ray of the dorsal or sixth in the series; these fins are composed of nine rays, the tips 
of which do not quite extend as far posteriorly as the· tips of the posterior rays of the dorsal. 
The pectorals are rather small, broad upon their exterior and expanded margin, and composed 
of fourteen rays. 

Br. 11: 11; D 12; 0; A 13; C 8, 1, 9, 8, 1, 'T; V 9; P 14. 

The rays in all the fins are bifurcated or branched, with the exception of the external caudal 
rays, and the rudimentary ones, as a matter of course. 

The scales are of but moderate development; they are sub-elliptically elongated, somewhat 
irregular in their outline, and imbricated for nearly the half of their longitudinal diameter. 
Those constituting the lateral line are more elongated than the rest, with the concentric stria 
obliterated upon their posterior margin (fig. 30.) 

The coloration as observed on specimens preserved in alcohol is very much altered indeed. A 
uniform greyish tint seem to prevail all over the dorsal region. The sides are silvery, whilst 
the abdomen appears to have been of a deep orange, which is traceable over the lower fins. 
The upper surface of the head is uniform greyish black, whilst the cheeks and opercular 
apparatus are of a pure silver hue. The dorsal fin alone exhibits black spots; the latter may 

have existed on the caudal fin. 
Specimens of this species were collected at Astoria, Oregon Territory, by Lieut. W. P. 

Trowbridge. . 
References to the jigures.-Plate LXVIII, fig. 1, represents Fario aurora, somewhat reduced 

in size. 
Fig. 2 is a scale from the dorsal region taken midway between the lateral line and the 

dorsal fin. 
Fig. 3, a scale of the lateral line. 
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Fig. 4, a scale from the abdominal region midway between the lateral line and the insertion 

of the ventral fins . 
Figs. 2-4 are magnified views. 

List of specimens. 

Catal. No. of Age. I Locality. When Whence obtained. Nature of Collect ed by-

No. spec. 

i 
collected. specimen. 

---
Adult._, Astoria, 

-----

583 2 Oregon. --- - 185i Lt. W. P. Trowbridge . Alcoholic. Lieut Trowbridge --· 

2. F ARlO TSUPPITCH, G r d • 

PLATE LXIX, FIGs. 1-4. 

SPEC. CHAR.-Body very much elongated, compressed, fusiform in profile; head forming about the sixth of the total length. 

Snout rounded, with the jaws sub-equal. Maxillary gently curved, dilated posleriorly, and extending to a vertical line passing 

slightly behind the orbit. Anterior margin of dorsal fin nearer the extremity of the snout than the insertion of the caudal fin. 

Ground color of dorsal region olivaceous, clouded with bluish brown, and scattered about with roundish black spots which 

extend over the dorsal, the adipose, and the caudal fins. Upper surface of head bluish black. Sides and inferior region 

of the body unicolor, yellowish brown ; inferior fins unicolor also. Sides of head yellowish. 

SYN.-Salmo tsuppitch, RICHARDS, Faun .. Bor. Amer . IV, 1836, 224.-DEKAY, New Y. Faun. IV, 1842.-STORER, Synops. 

1846, 197. 
Fa1·io t.mppitch, Gao. in Proc. Acad. Nat . Sc. Philad. VIII, 1856, 218. 

Salmon trout, VERNACULAR; Shooshines, WALLA-WALLA; l cquunsek, WAsco INDIANS. 

The general aspect of this fish is very much elongated and quite compressed, the profile 
being sub-fusiform, the depth diminishing but very gradually t'>wards the caudal fin; The 
greatest depth taken in advance of the dorsal fin is contained about six times and a half in the 
total length, whilst the least depth, on the peduncle of the tail, enters in that same length 
abo'!t twelve times. The depth is very uniform between the dorsal fin and the head. The 
head, which constitutes the sixth of the total length, is convex superiorly, rounded upon the 
snout, with both jaws equal. The posterior extremity of the maxillary extends to a vertical 
line drawn at a very short distance from the posterior rim of the orbit. The posterior limb of 
that bone is quite dilated and, as usual, rounded; its teeth are the smallest, that is, more 
slender than even the vomerine and pterygoidian. Aloog the shaft of the verner the series 
is somewhat irregular. The orbit is of moderate size and circular in shape; its diameter 
entering about five times and a half or six times in the length of the side of the bead, and 
about once and a half in advance of its anterior rim. The limb of the preopercle is quite 
dilated upon its convexity; the opercle and sub-opercle both being very well developed, the 
latter being nearly half the size of the former. The branchiostegals are stout, short, and 
flattened, thirteen on the left side and twelve on the right. 

The dorsal fin is a little higher anteriorly than long upon its base; its posterior margin is 
equal to half it:s base, whilst the upper margin is sub-concave. The adipose is narrower upon 
its base than upon its middle; its extremity extends a little more backwards than the tip 
of the posterior rays of the anal. The caudal is broad and well developed, and somewhat 
crescent-shaped posteriorly; it constitutes the seventh of the total length. The anal is deeper 
upon its anterior margin than loog; its posterior margin, however, being but the third of the 
anterior, the shape of that fin differing considerably from t4e dorsal, although its external margin 
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is likewise sub-concave. The ventrals are well developed and inserted opposite the middle of 
the dorsal. The pectorals are longer than the ventrals, and, like the latter, conspicuously 
developed. The formulae of the rays is as follow: 

Br. 13: 12; D 13, 0; A 14; C 5, 1, 9, 8, 1, 4; V 10; P 14. 

The anterior two rays in both the dorsal · and anal fins are rudimentary; the accessories in 
the caudal may prove more numerous, since our investigations were conducted upon a prepared 
skin . 

The scales are of medium size, sub-elliptical, longer than deep, and somewhat irregular in 
the lateral line, which runs nearly straight along the middle of the flanks. The dorsal scales 
are a little smaller than the abdominal ones; the concentric stria in all of them being obliterated 
upon their posterior margins. . 

The ground color of the dorsal region is olivaceous, clouded with bluish brown undefined 
patches, and scattered over with roundish black spots, of which a few only are observed below 
the lateral line. The sides and inferior region of the body are unicolor, yellowish brown. The 
dorsal fin, the adipose, and the caudal are densely spotted ·with black, whilst the inferior fin11 
are unicolor. The upper surface of the head is bluish black; the sides being yellowish brown, 
like the flanks. 

The above de~cription and the figure annexed thereto were made from a preserved skin. 
The specimen, which is two feet and two incl1es in total length, was caught at Fort DaPes, 
Columbia river, and preserved by Dr. Geo. Suckley, under Gov. I. I. Stevens. The following 
is from Dr. Suckley 's notes: 

"Fort Dalles, 0. T., ~pril5, 1855.-A female salmon trout; weight five pounds; length 
twenty-six inches, girth eleven inches; specimen of average size ; was full of roe nearly 
mature. Tail and upper fins olive (yellowisl•), spotted with round and oval black spoti!, about 
two lines in diameter. Upper part of head and back rich olive; scales reflecting bright silver. 
A dark pink or salmon colored band extends its whole length on each side both above and 
below (including) the lateral line. This last may be a post mortem change. Belly silvery 
white. Iris golden. Chin white. Dorsal fin same as tail. Ventrals and anal yellowish and 
vermilion; pectorals darker. Flesh reddish cream colored. Walla-Walla name, Shooshines; 
Wasco name, Icquansek past syllable gutter'al 'igbk')." 

This quotation shows bow much the ·coloration may be altered on specimens either prepared 
as skins or else preserved whole in alcohol. 

References to the figures.-Plate LXIX, fig. 1, represents the female sex of Fario tsuppitch, 
considerably reduced. 

Fig. 2 is a scale from the dorsal region. Fig. 3, a scale from the lateral line. Fig. 4, a 
scale from the abdominal region. Fi~s. 2-4 being magnified views. 

List of specimens. 

Catal. J No. of Age. Locality. When Whence obtained. Nature of Collected by-

No. spec. collected. sp ,cimen. 

------
940 1 Adult FortDalles,Columbia r iver,Oregon 1853 Gov. I. I. Stevens-_ Dried skin. Dr Geo. Suck ley ___ 
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3. F ARlO ARGYREUS, G r d . 

PLATE LXX. 

SPEC. CHAR.-Body very much compressed, rather deep upon its middle region, and quite tapering posteriorly. Head 
moderate, constituting the fifth of the entire length. Jaws equal. Maxillary slightly curved; its free extremity extending to 

a vertical line drawn posteriorly to the orbit. Anterior margin of dorsal fin nearer the extremity of the snout than the insertion 
of the caudal fin. Bluish grey above ; silvery along the middle of the flanks ; yellowish beneath. 

SYN.-Fario argyrws, (JRo. in Proc. Acad. Nat. Sc. Philad. Viii, 1856, 218. 
Salmo argyreus, GRD. Ms. 

The specimens before us are about ten inches in total length. The body is very much 
compressed or flattened laterally, with its outline sub-fusiform, tapering considerably towards 
the tail. The head is compressed also, otherwise it would be sub-conical, since the snout is 
obtusely rounded and both jaws equal. The mouth is silghtly oblique and but moderately cleft; 
the posterior free extremity of the maxillary extending to a vertical line drawn at a short distance 
behind the orbit. The teeth are .very weak and inconspicuous. The longitudinal diameter 
of the eye is contained five times in the length of the sides of the head; about once and a third 
in advance of the anterior rim of the orbit. The sub-opercle is very much developed, quite 
oblique in its position, and considerably overlapped by the opercle. There are fifteen 
branchiostegals on the left sicle and fourteen on the right, short and flattened. 

The fins are moderately developed ; the caudal is deeply furcated and constitutes about the 
sixth of the total length. The dorsal is higher than long, and its posterior margin less than 
half the height of the anterior ; its first two rays are but rudiments, and the anterior margin 
of that fin is nearer the extremity of the snout than the insertion of the caudal fin. The 
adipose is very slender, opposite the posterior portion of the anal and extends a little beyond 
the latter. The anal is longer than deep, its depth, moreover, diminishing rapidly backwards; 
its external margin being sub-concave. The insertion of the ventrals takes place opposite to 
the fourth developed ray of the dorsal or the sixth in the series. The pectorals are slender 
and their. rays bifurcated also. The rays of the other fins are similarly bifurcated or branched, 
and in the caudal usually more so than elsewhere. 

Dr. 15: 14; D 12; 0; A 17; C 5, 1, 9, 8, 1, 6; V 10; P 15. 
The scales are of moderate development, elongated, more or less irregular in their outlines ; 

the concentric .stria either becoming obsolete or else disappearing entirely upon their posterior 
extremity. The lateral line takes a straight course from the upper portion of the opercular 
apparatus to the base of the caudal fin, being nearer to the dorsal than the abdominal outline, 
until it reaches the peduncle of the tail where i~ becomes absolutely median. 

The dorsal region is bluish or purplish grey,·with a me.tallic lustre; the middle of the flanks 

are silvery white, or, perhaps, of a quicksilver hue; whilst the belly is yellowish, with a 
metallic lustre also. The upper · region of the head is blackish or bluish black; its sides and 
the opercles being gold~ and silver . The fins are unicolor ; the dorsal and caudal greyish olive 
and darker than the anal, ventrals, and pectorals, which are greyish yellow. 

The specimens from which our plate is drawn was collected at Cape Flattery, W . T., by Lt. 
W. P . Trowbridge. Another was obtained at Fort Steilacoom, Puget's Sound, W. T., by Dr. 
George Suckley. 

References to the figures.-Plate LXX, fig. 1, represents Fario argyreus, size of life. F ig. 2 
exhibits a scale from the dorsal region, midway between the lateral line and the dorsal fin. 
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Fig. 3 is a scale from the lateral line. Fig. 4, a scale from the abdominal region, midway 
between the lateral line and the ventral fins. Figs. 2-4 are magnified views. 

List of specimens. 

Catal. No. of Age. Locality. When Whence obtained. Nature of Collected by-
No. spec. collected. specimen. 
T---

579 1 Adult. 
; 

Cape Flattery, Oregon •••• __ 1854 Lt.·W. P. Trowbridge. Alcoholic. Lt. Trowbridge . .. __ _ 
580 1 Adult. Puget's Sound, W. T ...... __ 1853 Gov. I. I. Stevens •• __ . ••• do. __ __ Dr. Geo. Buckley ____ 

' 

4. F.A.RIO G.A.IRDN-ERI, Grd. 

PLATE LXXI, FIGS. 1-4. 

SPEC. CHAR.-Body fusiform in profile, very compressed ; head comprised four times in the ·length, the caudal fin excluded. 
Upper jaw longest; maxillary curved, extending to a vertical line intersecting the posterior rim of the orbit. Anterior margin 
of dorsal equidistant between the extremity of the snout and the base of the caudal. Caudal fin furcated. Back silvery grey 

1 

sides silvery, and belly yellowish white. Body obsoletely spotted with black ; similar black spots on the dorsal and caudal fins . 

SrN.-Salmo gairdneri, RICHARDS. Faun. Bor. Amer . nr, 1836, 2~1.-D£KAY, New Y. Fauna, IV, 1842, 243.-STORER, 

• Synops. 1846, 196. 
Fario gairdneri, GRn. in Proc. Acad. Nat. Sc. Philad. VIII, 1856, 219. 

The body is fusiform in its outline, but very much compre3sed and thin, giving it a much 
narrower back than is generally the case with its congeners. The head constitutes the fourth of 
the entire length, excluding the caudal fin ; it is sub-conical in shape, anteriorly rounded, the 
upper jaw slightly overlapping the lower. The mouth is moderately cleft, the posterior 
extremity of the maxillary extending to a vertical line drawn inwardly to the posterior rim of 
the orbit, as in Fario clarkii. The teeth generally are less developed than in the latter, in 
which respect it resembles F ario argyreus. Those on the tongue are exiguous and f11.r apart in 
either row ; the pterygoidian teeth are a little smaller than the dentar and maxillar ones ; the 
vomerians are the stoutest of all, at least those which exist along the shaft of that bone; for, on 
the front-they are not conspicuous at all. The ey_e is elongat-ed, sub-elliptical; its diameter being 
contained. five times and a half in the length of the sides of the head, and about once and a half 
in advance of its anterior rim. The nostrils are situated towards the upper surface of the rostrum, 
nearer the orbit than the· extremity of the snout; the anterior aperture is sub-circular and · 
larger than the posterior. Twelve branchiostegal rays may be observed on either side. 

The greatest dept h of the body, taken in. advance of the dorsal fin, is equal to the length of 
the head; hence enters four times in the length, the caudal fin excluded. The anterior margin 
of the dorsal is equidistant bet ween the snout and the insertion of the caudal fin ; its height 
anteriorly is nearly equal to its length. The adipose is slender and placed opposite the·posterior 
portion of the anal. The caudal fin is furcated and constitutes a little more than the seventh of 
the total length. The anal has the general shape of the dorsal , but it is deeper ante_riorly than 
it is long. 'rhe origin of ihe ventrals is placed opposite the third ray_ of the dorsal, but the tip 
of its rays do not extend posteriorly as far as the tip of the posterior rays of the dorsal. The 

40 a 
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pectorals are small and lanceolate. The rays of all the fins are more-or less branched or bifur
cated ; their formula reads : 

Br. 12: 12; D 13; 0; A 13; C 7, 1, 9, 8, 1, 6; V 11; P 13. 
The anterior two rays in the dorsal fin are rather rudimentary, and so is the anterior one m 

both the anal and the ventrals. 
The scales are small, though not of the smallest kind in the genus. Their form varies 

according to the regions where observed: on the dorsal region they are sub-elliptically elongated, 
broader anteriorly than posteriorly ; in the lateral line, though similarly elongated, they are 
narrow and rather pointed anteriorly, anQ. broad and rounded posteriorly; on the abdominal 
region they are deeper than long and vertically sub-elliptical. Their central portion is cellular 
in those of the dorsal· and abdominal regions (figs. 2 & 4), whilst the concentric stria are 
obliterated posteriorly in those of the lateral line (fig. 3). 

Tnis species is almost unicolor; the back is silvery grey, whilst the sides are of a pure silvery 
hue and the belly yellowish white. The body is indistinctly speckled with black ; black spots 
of a more conspicuous character are observed upon the dorsal and caudal fins, also at the end of 
the tail. The inferior fins are greyish upon their base, and olivaceous towards their margins. 

The specimen figured and described was collected by Dr. Newberry, in Klamath river, Oregon. 
References to the jigures.-P1ate LXXI, fig. 1, represents Fario gairdneri, size of life. 

Fig. 2 is a scale from the dorsal region, midway between the lateral line and the dorsal fin. 
Fig. 3, a scale from the lateral line. Fig. 4, a scale from the abdominal region, midway be
tween the lateral line and the insertion of the ventral fins. Figs. 2-4 are magnified 
views. 

Catal. No of Locality. 

No. spec. 

List of specimens. 

When 

collected. 

Whence obtained. Nature of 

specimen. 

.. 

Collected by-

------ ----------1'-----:-------~ ------------
1 Lt. R. S. Williamson .... Alcoholic .. Dr. John S. Newberry .. . 578 1 Klamath river, Oregon .. 1855 

5. F ARlO CLARKII, G rd. 

PLATE LXXI, Fms. 5- 8. 

SPEC. CHAR.-Body sub-fusiform; head well developed, forming the fifth of the total length. Maxillary slightly bent, 

extending to a vertical line drawn inwardly to the posterior rim of the orbit. Jaws equal. Anterior margin of dorsal fiq a little 

nearer the extremity of the snout than the insertion of the caudal fin. Back bluish grey ; upper surface of head blackish grey ; 

sides silvery grey ; fins ash grey; dorsal and caudal spotted. U pper·regions of head and body studded with irregular black spots 
or specks. 

SYN.-Sa'mo clarkii, RICHARDs. Faun. Bor. Amer. III, 1836, 224.-SroRER, Synops. 1846, 197. 

Faria clarkii, GRD. in Proc. Acad. Nat. Sc. Philad. VIII, 1856, 219. 

The profile of the body is fusiform ; the head is sub-conical and proportionally well developed, 
forming about the fifth of the total length. The body itself, though compressed as usual in this 
genus, is rather full, and the sides sub-convex instead of flattened. The mouth is moderately 
cleft; the jaws being even anteriorly and the posterio; extremity of the maxillary extending to 
a vertical line passing inwardly to the posterior rim of the orbit. The teeth are acute and 
conical, largest on the tongue; those on the lower jaw (dentary) are nearly equal in size, the 
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rest do not materially differ from each other. The eye is large and circular, its diameter being 
contained about four times in the length of the sides of the head, exactly once in advance of its 
anterior rim, for, the snout is blunt and rounded off. The upper part of the opercle is narrow, 
gradually widening towards the sub-opercle, which is largely developed a.nd almost as large as 
the opercle ; the longest diameter of the two being nearly at right angle with one' another. 
There are eleven flattened branchiostegal rays . 

The anterior margin of the dorsal fin is situated a little nearer the extremity of the snout 
than· the base of the caudal fin. The fin itself is a little higher than long, composed of fifteen 
articulated rays, the anterior one being a mere rudiment, whilst the others are branched and 
well developed The adipose is slender and situated opposite the posterior portion of the anal, 
but extending further back. The caudal is furcated or rather concave posteriorly; the anal 
is shaped like the dorsal, though smaller. The ventrals are not preserved upon the specimen 
before us; even their insertion has been carried away by the rupture of the abdomen, but on 
specimens from Fort Dallas their insertion is nearly opposite the anterior third of the dorsal fin. 
The pectorals are rather small, and inserted towards the inferior part of the thorax ; the upper 
two rays are the largest, the others diminish gradually towards the inferior edge of that fin. 

Br. 11: 11 ; D 15; t.l; A 13 ; C 12, 1, 8, 7) 1, 10; V?; P 14 . .. 
The scales are proportionally well developed without being large ; they are irregul~r in their 

outline, sub-circular, longer than deep ab~we the lateral line and nearly as deep as long below 
it, and imbricated for nearly the third of their surface. The lateral line takes a straight course 
along the middle of the flanks. 

The ground color of the upper regions is bluish grey, with a purplish reflection ; the sides are 
silvery grey and the abdomen white. The upper surface of the head is black; t he dorsal region 
above the lateral line is studded with irregular black spots and specks, extending likewise to 
almost the entire surface of the dorsal and to the base of the caudal. .Along the tail they are 
also observed a little way beneath the lateral line. The specimen figured and described still 

·exhibits traces of the patches or transverse bands peculiar to the immature fish throughout this 
family . 

This species was taken in Catlapootl river , a tributary of the Columbia, on the 2d of August, 
1853, by Dr. J. G. Cooper. Two specimens, which ~e refer to the same species, were collected 
by Dr. Geo. Suckley at Fort Dalles, on the .Columbia river. They are smaller still than the 
one just described and figured; the lateral bands and patches are more distinctly marked, whilst 

... . 
the spots or specks are much less distinct. 

·References to the figures.-Plate LXXI, fig. 5, represe~ts ~ario clarkii, size of life. Fig. 6, 
a scale taken from the dorsal region. . Fig. 7, a scale from the lateral line. Fig. 8, a scale 
from the abdomen. Figs . 5-8 are magnified. 

List of specimens . 
• 

Catal. N o of Locality. When Whence obtained. Nature of Collected by-

No . spe(/ . collected. specimen. 

- - - --- -·--
5&1 2 Fort Dalles, Col. river .. . 1853 Gov. I. I. Stevens ... . ... Alcoholic • . Dr. Geo. Suck ley .... . .. 

582 1 Catlapootl river . •••• •• : 1854 Dr. Jas. G . Cooper ..... . .. ... do ..... Dr. Jns. G. Cooper . • •••• 
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6. FARIO S'fELLATUS, Gr d. 

PLATE LXIX, Fms. 5- 8. 

SPEc. CHAR.-Body elongated and fusifo1·m; head well devE>Io rJed, contained four times and .three-quarters in the total 

length; ja'il's equal; maxillary gently curved, reaching a vertical line, drawn posteriorly to the orbit, Anterior margin Of 

donal fi n a li ttle nearer to the extremity of the mouth than the insertion of caudal fin. Back light olinl"; belly light yellowish 

white. E ead, body, and fins profusely spotted with black. 

SvN.-Fario stellatus, GRn. in Proc. Acad. Nat. Sc. Philad. VIII, 181\6, 219. 

Salmo sldlatus, GRD.- Opkalloo, WAsco lNDIANs.-Common trout, VERNACULAR. 

This is one of the most characteristic s11ecies of too genus inhabiting the northwestern waters, 
by the numerous spots which extend all over its head, body, and fins. The body is elongated, 
rather slender, compressed, fusiform in its outline; the greatest depth, taken in advance of the 
dorsal, enters about six times in the total length, whilst the least depth, on the peduncle of the 
tail, is a little less than the half of the greatest. The back is rounded. 

'rhe head is proportionally well developed, constituting the fifth of the total length. It is 
sub-conical in shape, the snout being rounded, and the jaws equal in l ength. The maxillary . 
is rather slender ; its posterior half lanceolated, and sl ightly bent downwards; its extremity 
extends to a vertical line draw at a little distance b"ebind the orbit. The teeth are small; those 
on the shaft of the vomer are the most robust of all, and constitute quite an irregular series. 

~ 

The eye is moderate in size, sub-circular-in s~ape ; its horizontal diameter entering about six 
times in the length of the side of the head, once and a half in advance of the anterior rim of 
the orbit. The pre-opercle is much deeper than wide, narrower above than below, and slightly 
concave upon its external margin. The branchiostegal rays are eleven on either side, as 
usual very flat and short. 

The fins are well developed; the caudal constitutes a little more than the seventh of the 
total leugth ; it is emarginated upon its posterior margin. The dorsal is anteriorly higher 
than the whole fin is long; its posterior margin is equal to about the half of the height of the 
anterior margin , which is a little nearer the extremity of the snout than the insertion of t.he 
caudal. Its upper margin is nearly straight. A vertical line drawn through the middle of the . 
base of the adipose would intersect the middle of the anal ; its posterior extremity, therefore, 
does not extend as far as that of the latter fin. The anal itself is deeper than long also, but 
its posterior margin is only the third of the deptli of the anterior ; externally the fin is either 
straight or very slightly concave. The origin of the v~ntrals is situated opposite the fourth 
developed ray of the dorsal, the &ixth in the series; these fins are quite broad, and their tips 
are nearly even with the extrEmity of the pos.terior rays of the dorsal when bent backwards. As 

to the -pectorals thE::y are lanceolated, and broad upon their middle. 
Br. 11 : 11; D 11 ; 0; A 11; C 5, 1, 9, 8, 1, 4; V 9; P 13 . . 

The scales are of moderate de.velopment, sub-elliptical or sub-ovoid, narrowest anteriorly; 
largest in the lateral line, and smallest on the dorsal region, wher~ th~y are likewise deeper, 
compared to their length, than in the lateral line and on the abdominal region. The concentric 
stria are obliterated upon the centre of the scale and upon 1.he posterior margin of those of the 

lateral line and abdominal region. As to the lateral line itself, it starts from the posterior 
upper part of the opercular apparatus, and by a downward curve reaches the middle of the 
thoracic region; hence straightway and median to the base of the caudal fin.; 

Specimens of tl:is species were collected on the first of January, 1855, Fort· Steilacoom, 
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Puget's Sound, W. T., by Dr. George ~uckley, who made the following observations as to their 
coloration: "Bands under chin very pale and faint vermilion ; general appearance of the fish 
exsanguine; flesh soft. and flabby, as if exhausted from spawning. Head, body, !1-nd fins profusely 
spotted with black.· Back light olive; belly light yellowish w bite. The whole fish has a glistening 
silvery appearance, but not a healthy one; it was caught with metal squid in the brackish water 
of the junction of brook current and tide water. Six weeks later (in February) I caught a half 
dozen of these fishes in one day, one of which, a male, weighed two pounds .. This I caught 
with a fly ; it appeared almost overfl.owing with milt) and the females could hardly be shaken 
wi.thout discharging plentifully mature ova. I regret that my departure from here is so 
immediate that I cannot institute thorough inquiries concerning them. The settlers say that 
the brook trout does not run up in large quantities from the salt water until the fall. '£his I 
doubt) as I know of a stream, some fiftee~ miles from Fort Steilacoom, where they are plentiful 
in June. At any rate this trout appears to be very different in its habits from our eastern 
'brook trout. Its flesh is more dry, and quite tasteless, compared to the latter. It rises rapidly 
to 'the fly, and appears to have but little regard whether the feathers have a natural appearance 

or not." 
Elsewhere he says: "Specimen caught in.Steilacoom creek; water brackish. Bands under 

the chin very pale vermilion or orange; general appearance of fish exsanguine, probably owing 
to. the season; general aspect silvery; back light olive; belly light yellowish white. Head, 
fins, and body profusely spotted with black. Caught with the spoon.'.' 

And still further, under date of April 8, after preparing a skin, the Doctor records: 
" Brook trout, called opskalloo by the Wasco Indians, a male. Flesh yellowish pink. Spots 
on the body numerous, irregular, and lighter in the centre. Those on dorsal and caudal fin 
like those of salmon trout (Fario tsuppitch). Black spots are also found on the cheeks, opercle, 
&c.; color of back bright silvery olive, becoming lighter on the sides and bright silver on the 
beliy. Pectoral and ventral fins orange and vermilion. Patch of vermilion on each side, under 
the chin." And again, under same date: '-'Two small brook trout, males. Caught in the 
same stream as preceding. Spots less numerous, vermilion bands and patches under chin 
wanting. Flesh white. They . commenced to run up this season (1855) about the lOth of 
February. '' 

The name of" brook trout" here applied to this species by Dr. Suckley is merely optional 
with him ; it is the "common trout '' of the settlers of Oregon and Washington Territories. 

Other specimens were collected at Portland, Oregon Territory, by Dr. George Suckley; at 
Shoal.water bay,_ Washington Territory, by Dr. James G. Cooper; both under Governor I. I. 
Stevens; at Cape Flattery, Washington T~rritory, Astoria, Oregon Territory, and Humboldt 
bay, by Lieutenant W. P. Trowbridge; and finally, in the upper Des Chutes river, Oregon Ter
ritory, by Dr. JohnS. Newberry, under Lieutenant R. S. Williamson. 

References to the figures.-Plate LXIX, fig. 5, represents Fario stellatus, somewhat reduced 
from a specimen caught at Fort Steilacoom, Puget's Sound. Fig. 6 is a scale from the dorsal 
region, mid way between the dorsal fin and the lateral line. Fig. 'T, a scale from the lateral 
line in the middle of its course. Fig. 8, a scale from the abdominal region, midway between 
the lateral line and the insertion of the ventrals. 
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List of specimens. 

Catal. No. of Locality. W hen col- Whence obtained. Nature of Collected by- · 
No. spec. lected. specimen. 

, ___ 
484 4 Puget'sSound, W. 'f, ... 1853 Gov. I. I. Stevens ...... ·1 Alcoholic. Dr. Geo.Suckley ......... , •• 
585 1 Humbolclt bay, Cal •••••. 1853 Lt. W. P. Trowbridge .•...••. do •••• Lt. T rowbridge ...•••.••..•• , 

58G 2 Cape Flattery, W. T . •. . 1854 .. . ..... do ............... . .. do .• • 'I" .... . , .do .... .... , ....... .. 
587 3 Astoria, Oregon ......... 1854 . ... ... . do ................. . do ..... . .... . . do ......... .. ........ 

588 6 ........ do .............. 1854 .... .... do ..... ....... ~ ..... do ............. do .................. 

589 1 Shoalwater bay, W. T •. 1853 Gov. J. I. Stevens .•.•• •• . • • . do . ... Ur. James G. Cooper ....... . 
590 2 Portland, Ore~on ...•••• . 1853 . . ... ... do ........ ...... .••. do .••. Dr. George Suckley .• • •• .• . • 
591 2 Upper Des Chutes river .•. 1855 Lt. R. S. Williamson ... + ... do . ... Dr. John S. Newberry •••. ••• 

SALAR, Vale n c. 

GEN. CHAR.-AJJ the characters of the salmons, but differing fr~m them as well as from the genus Fario in being provided 

with a double row of teeth upon the shaft of the vomer, whilst the front of that same bone is smooth and toothless. 

SvN.- Salar, VALENC. in Cuv. F; Val. H ist. nat. des Pois. XXI, 1848, 314.- Gan. in Prec. Acad. Nat. Sc., Philad. VIII, 

1856, 219. 

There are other trouts,. spotted or speckled, which are met with in brooks and creeks, resem
bling more the "brook trout," properly so called, than any of the lake trouts. These constitute 
the third subdivision of the genus Salmo, to which the name of Salar has been applied. 

1. SALAR LEWIS!, G rd . 

PLATE LXII. 

SPEC. CHAR.- Body rather thickish upon the middle region; head moderate, constituting a little Jess than the fifth of the 

total length ; maxillary gently curved; its posterior extremity reaching a vertical line drawn immediately behind the orbit . 

Anterior margin of dorsal fin a little nearer the extremity of the snout than the base of the caudal fin . Ground color of the 

upper region bluish grey, of the inferior region orange or yellow. The back, peduncle of the tail, dorsal, adipose and caudal 

fins are spotted with black. The belly and lower fins are unicolor, a deep orange hue existing along the rays, and also in the 

shape of a dot upon the abdominal scales, and which disappear in alcohol. 

SvN.-Sala1· lewisi, GaD. in Proc. Acad. Nat. Sc. Philad. VIII, 1856,210.-Salmo lewisi, Gan. Mss. 

The general aspect of this fish is rather thickest, though the aspect of the body is, upon the 
whole, elongated, with a sub-fusiform outline. The body is quite compressed and the -back sub

rounded; the greatest depth, taken in advance of the dorsal fin, is contained four times and a 
half in the total length, whilst the least depth, on the peduncle of the tail, is a little less than 
the half of the greatest depth. 

The head, which is of moderate development, is contained five times and a half in the total 

length ; it is sub·conical in shape, rounded anteriorly; both jaws sub-equal, the lower one 

protruding very slightly beyond the upper. The mouth is proportionally large, the free 
extremity of the maxillary extending to a vertical line drawn posteriorly to the orbit. 'l'he 
maxillary itself is slender and slightly curved. The teeth are comparatively small ; the largest, 
as usual, are on the dentary and the tongue, the next in size on the shaft of the vomer and 
pterygoidians, and, finally, on the premaxillaries and maxillaries, when~ they are almost 
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exiguous. The eye is large and circular ; its diameter is contained a little over four times in 
the length of the sides of the head. The nostrils are very large and nearer to the orbit than 
the tip of the snout. The inferior part . of the preopercle is expanded; its external margin 
very conve:Jr ; the opercle is v:ery large, much deeper than wide, and a little broader below than 
above; the sub-opercle is rounded externally; the inter-opercle is small. There are twelve 
branchiostegal rays, short, very broad, and flattened. 

The dorsal fin is higher than long; its upper outline is sub-convex, and its posterior margin 
is a little lower than the half of the anterior, which is nearer the end of the snout than the 
insertion of the caudal lin. The .adipose is well developed, rather slender, and does not extend 
quite as far as the tips of the posterior rays of the anal. The latter fin has the same general 
aspect as the dorsal in the convexity of its external margin. The origin of the ventrals is 
situated opposite the posterior fourth of the base of the dorsal ; the tips of its rays, conse
quently, extend further backwards than those of the latter lin. The pectorals are broad and 
lanceolated. The caudal is sub-crescentic upon its posterior margin, and constitutes a little 
more than the seventh of the total length. 

Br. 12: 12; D 11; 0; A 11; , C 6, 1, 9, 9, 1, 5; V 10 ; P 16. 
The scales are small, elongated, sub-elliptical, ·narrower anteriorly than posteriorly, and 

sometimes very irregular in their outline. 
The ground color of the upper regions of the head and body is bluish grey, over which are 

spread small black spots or rather dots, extending over the dorsal, the adipose, and caudal fins, 
most crowded upon the latter; the ground color o£ these !ins being olivaceous, these dots do not 
extend beneath the lateral line, except on the peduncle of the tail. The inferior regions are of 
a deep orange tint, which extends over the lower fins, much deeper along the rays. The sides 
of the head present a combination of the bluish . grey of the back and the orange of the belly . 

• 
This is the trout alluded to iu Lewis and Clarke's "Travels." Being at the Falls of the 

Missouri, "they caught half a dozen trouts, from sixteen· to twenty-three inches long, precisely 
resembling in form and the position of the !ins the mountain or speckled. trout of the United 
States, except that the specks of the former 'are of a deep black, while those of the latte~ are of 
a red or golden color. They have long sharp teeth on t.he palate and tongue, and generally a 
small speck of red on each side behind the front ventral !ins (pectorals!) ; the flesh ·is of a pale 
yellowish red, or, when in good order, of a rose-colored red."-(London edition of 1814, p. 
192, .. 4to.) 

And further on, p. 487, we read : "The mountain or speckled trout are found in the waters 
of the Columbia, within the mountains. They are the same with those found in the upper part 
of the Missouri, but are not so abundant in the Columbia as in that river. We never saw this 
!ish below the mountains, but, from the transparency and coldness of the Kooskooskee, we 
should not doubt of its existence in that stream as low as its junction with the southeast branch 

of the Columbia." 
It would be an interesting point to compare, side by side, specimens caught in the Columbia 

with others from the Missouri. We should not be surprised if the result of such a comparison 
should refer the specimens from the basin of the Columbia · either to Fario gairdneri, or else 

prove a distinct specieR. 
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Specimens of this species were collected by Dr. Geo. Suckley at the Falls of the Missouri 
river, Rocky mountains. 

References to the figures .-PJate LXXII, fig. 1, represents Salar lewisi, two-thirds the size of 
life. Fig. 2, a scale from the dorsal region. Fig. 3, a scale from the lateral line. Fig. 4, a 
scale from the abdominal region. Figs. 2-4 are magnified views. 

List of specimens. 

Ca.t.al. No. of Age. I Locality. When Whence obtained. Nat~re of I Collected by-
I 

No . spec . I spectmen. 

-~92 ,-2-~Adult. , Falls of Missouri river ......... 1853 Gov. I. J. Stevens .••. Alcoholic . ! Dr Geo. Sur.kley .••• • 
i 

2, SALAR VIRGINALIS, G rd . 

Pr.ATE LXXIII, Fms. 1-4. 

SPEc . CHAR.-Body sub-fusiform in profile, otherwise compressed; head comprised about four times in the total leng th, the 

caudal fin excluded ; jaws sub-equal; posterior extremity of maxillary extending to a vertical line intersecting the posterior rim 

of the orbit. Anterior margin of dorsal nearer the extremity of the snout t han the insertion of the caudal fin. Greyish brown 

above, with a purplish reflection and sub-circular black spots ; beneath olivaceous, unicolor. 

SvN.- Salar virginalis, GRD. in Proc. Acad. Nat. Sc. Philad. VIII, 1856, 220.-Salmo virgin~lis, GRn. Mss. 

The body, which is sub-fusiform when seen in profile, is very much compressed; its greatest 
depth, anterior to the dorsal fin, inters five times and a quarter in the total length, whilst the 
least depth, on the peduncle of the tail, enters about eleven times in that sfj.me length . 

The head is sub-conical and proportionally well developed, constituting the fourth of the 
length from the tip · of the snout to the insertion of the ~a udal fin. The mouth is moderately 
cleft, for, the posterior extremity of the maxillary reaches a vertical line dra.wn immediately 
posterior to the orbit. The teeth are small and acute, a little larger , as usual, on the dentary 
and the tongue than on other bones. ':l'hey become very exiguous along the posterior portion 
of the maxillary. The snout is obtusely rounded and the jaws sub-equaL, with a procliv~ty of 
the upper jaw to protrude beyond the lower . The eye is l~rge, sub-circular, its diameter 
being contained four times and a half in the length of the side of the head, a little over once in 
advance of the anterior rim of the orbit. The nostrils are large, situated towards the upper 
surface of the head and nearer the eye than the tip of the snout. The opercle is elevated, 
r·ather narrow, a little wider beneath than above, slightly oblique, whilst the sub-opercle, 
moderate in development, is rounded upon its free margin. The branchiostegals are nine on 
either side. 

The anterior margin of the dorsal fin is a little nearer the extremity of the snout than the 

insertion of the caudal fin. The fin itsel f is higher than long, its upper margin being sub
convex, and its posterior margin half the height of the anterior. The adipose is very slender, 

its tip being even with the tips of the middle rays of the anal. The caudal is sub-crescentic 
upon its margin; it is contained seven times in the total length. The anal is ·sub-concave 
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upon its external margin ; its posterior margin is about the third of the depth of the deepest 
· anterior ray. The ventrals are rather slender and· inserted opposite the middle of the base of 

the dorsal. The pectorals are likewise slender and sub-lanceolate in shape. All the rays are 
articulated and the majority bifurcated and branched several times . 

.Br. 9: 9; D 12; o; A 11; c 7, 1, 9, ·8, 1, 8; V 8; P 14. · 
The anterior two rays of the dorsal are mere rudiments, as also the anterior one of the anal. 
The scales are quite small; on the dorsal region they are sub-eliiptical, elongated horizontally, 

as well as in the lateral line, but there they taper anteriorly, whilst on the abdomen they are 
deeper than long, _sub-quadrangularly rhomboidal, and a little larger than on the dorsal region. 
The concentric stria are continuous ; the centre of the scales is homognnous and transparent. 

The ground color of the dorsal region is greyish brown with a kind of purplish hue, especially 
visible along the middle of the flanks ; sub-circular black spots are scattered all over from the 
head to the tail, where they are much more cr<1Wded . than on the body ; on the dorsal and 
caudal fins these spots are likewise numerous and conspicuous ; a few of these only may be 
observed beneath the lateral line upon the abdominal region ; _along the peduncle of the tail 
they nearly extend to the inferior outline, some of which may even be seen upon the anal fin. 
Along the middle of the flanks these black · spots are .surrounded by a light areolae. The 
inferior region of the body is of a uniform greenish olive or yellow. The head is greyish 
olive, darker above than upon the sides, with a few blp.ck spots upon the tympanic region. 

Specimens of this species were collected by the party under Lieut. Beckwith in Utah creek 
and at Sangre de Cl'isto Pass, upper waters of the Rio Grande del Norte (Rio Bravo). 

References to , the figures.-Plate LXXIII, fig. 1, represents Solar virginalis, size of life. 
Fig. 2 is a scale from the dorsal region. Fig. 3, .a sc~le from the lateral line: Fig. 4, a scale 
from the abdominal region. Figs. 2-4 are magnified views. 

List.of specimens. 

Catal. No. of Locality. When Whence obt.ained. Orig. Nature of Collected by-
No. spec. collected. No. specimen. 

- - .. 
593 3 Utah creek, trib. to Rio Grande del Norte. 1854 Lt. E. G. Beckwith. I 21 Alcoholic. Mr. Kreuzfeld •• 

3. SALAR -!RIDE A, G rd . 
• 

PLATE LXXIII, FIG. 5; AND PLATE LXXIV. 

SPEc: CHAR.-Body sub-fusiform in profile, otherwise compressed; head ·well developed, constituting a little less than the 

fqurth of the total length . . Jaws sub-equal; posterior extremity of maxillary extending to a vertical line drawn somewha

beyond the orbit. Anterior margin of dorsal fin equidistant between the extremity of the snout and the in~ertion of the caudal. 

Reddish brown above,' with numerous and small black spots ; yellowish white beneath. 

SYN.-Salmo iridea, GIBBoN.s, in Proc. Cal. Acad. I;l'at, SG. I , 1855, 36. 

/::Jalmo rivularis, AYREs, in 'Proc. Cal. Acad. Nat. Sc I, 1855, 43. 

Salar iridea, GRD. in Proc. Acad. Nat. Sc. Philad. VIII, 1856, 220. 

The general aspect of the body is sub-fusiform, compressed. 'rhe head is sub-conical, rather 
pointed, and. constitutes a little less than the fourth of the total length. The jaws are sub

' 41 a 



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

equal, the upper one proJruding slightly over the lower. The mouth is deeply cleft; the 
posterior extremity of the maxillary extending considerably beyond the orbit; it is a slender 
and slightly curved bone. The teeth are, generally speaking, of a moderate development; those on 
the shaft of the vomer are the stoutest ; the next in size are on the dentary and tongue ; the 
smallest of all are the maxillary proper. The nostrils are nearer the orbit than the end of the 
snout. The orbit is large, sub-elliptical, its horizqntal diameter entering about five times in 
the length of the sides of the head, nearly once and a half in advance of its anterior rim. The 
branchiostegal rays are ten on either side. The opercle is well developed, and but a little nar
rower above than below. 

The fins are all well developed; the anterior margin of the dorsal fin js equidistant be~ween 
the insertion of the caudal and the extremity of the snout; its height is a little more than its 
lengt4, and its posterior ray is but one-fourth shorter than the third, which is the highest ; .the 
anterior two being met-e rudiments. The adipose is situated opposite the posterior portion of 
the anal, although its terminal margin is not quite even with the tip of the anal. The·caudal 
is broad, deeply emarginated, not to say furcated, constituting a little less than the sixth of the 
entire length. The anal is much deeper than long ; its anterior margin is slightly convex, and 
its posterior margin less than the third of its· depth. The insertion of the ventrals is placed 
opposite the base of the third developed ray or' the dorsal ; their tips do not extend as far 
posteriorly as the tip of the dorsal. The pectorals are sub-lanceolate, oval; their rays, as in all 
the other fins, are bifurcated or branched. 

Br. 10: 10; D 14; 0; A 14; 0 7, 1, 9, 8, 1, 6; V 9; P 14. • 
The scales are of but moderate development, sub-elliptical in the latert~ol line, being a little 

longer than deep, (fig. 4), but deeper than long elsewhere, considerably more so on the abdom
inal region (fig. 5) than on the dorsal (fig. 3). They are deeply imbricated, and largest upon 
the middle of the flanks. · 

The ground color of the upper region is greyish green, the middle of the flank of a coppery 
hue, and the belly olivaceous grey. The upper surface of the head having the same hue as 
the back, and the sides coppery like the flanks; but the upper _part of the body is scattered all 
over with irregular black specks.and dots, extending somewhat beneath the lateral line. The 
dorsal and caudal fins are densely covered with roundish black spots. The lower fins are uni-
color, like the abdomen. · 

'fhe specimen above described, being the male sex, was· collected in Chico creek, Sacramento 
valley, by Dr. John; S. Newberry, under Lieutenant R. S. Williamson. 

The following refers to the female sex : The snout is obtusely rounded, and the jaws nearly 
even. The proportions of the head towards lhe body are the same. as in the male ; the mo1:1th 
is horizontal upon its anterior half and slightly oblique posteriorly. The teeth are moderate 
in development, very slightly larger on the tongue than on the dentary ; t_he rest of them are 
pretty nearly equal, except those on the maxillary, which are quite exiguous. The posterioc 
free extremity of the maxillary extends to a vertical line drawn posteriorly to the orbit . . The 
eye is large and sub-circular, its diameter being contained about five times in the length of the 
sides of the head, exactly once in advance of the anterior rim of the· orbit. The opercle is much 
narrower above than below and overlaps considerably the suboper.cle, which is well develop(ld. 
There are eleven branchiostegal rays on either side, one more than in the male. 

The greatest depth of the body, taken in advance the dorsal fin, is equal to the fifth of the 
entire length; and the least depth on the peduncle of the tail is less than the half of the greatest. 
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The anterior margin of the dorsal fin .being equidistant between the insertion of the caudal and . 
the extremity of the snout. The dorsal fin itself is narrower and higher than in the male. The 
adipose, also, holds the same relations to the anal, and such is the case with the ventrals towards 
the dorsal. 

The pattern of coloration is very similar in both sexes ; in the female now under consideration 
the dorsal region is greyish blue and green, the middle of the flanks being silvery white, and 
the abdominal region olivaceous. The head, upper region of the body, and upper fins, spotted 
as in the male, perhaps more densely, and also a little further below the lateral line. Transverse 
dark bands may yet be seen along the silvery area of the middle of the flanks . Three rather 
large spots may be observed, two on the opercle and one upon the subopercle. 

Specimens were collected in ~he head waters of San Matteo creek, California, by R. D. Cutts ; at 
Petaluma, Sonoma county, California., by E. Samuels; near Humboldt Bay, by Lieut. W. P. Trow
bridge; and, finally, specimens obtained from Dr. Ayres, of San Francisco, under the name of 
Salmo rivularis, proved identical with Salmo ir_idea of Dr. Gibbons. Dr. Gibbons' description 
was made from a very immature specimen, but has the priority over Dr. Ayres' appellation. 

References to the figures-Plate LXXIII, fig. 5, represents the female . sex of Salar iridea, 
size of life, collected in San Matteo creek. · 

Plate LXXIV, fig. 1, represents the male sex of Salar iridea, somewhat reduced in size, from 
Chico creek. 

Fig. 2 is a scale from the dorsal region, midway between the lateral line and the dorsal fin. 
Fig. 3, a scale from the lateral lin~. 
Fig. 4, a seal~ from thJ abdominal region, midway between the lateral line and the insertio~ 

bf the ventral fins . 
Figs. 2-4 are magnified views. 

List of specimens. 

Catal. No. of Age. Locality. When col- Whence obtained. Orig'l Nature of Collected by-

No. spec. lected. No. specimen. 

-· - - ----
594 1 Adult. Chico creek; Cal.. •••• ••• • 1855 Lt. R. S. Williamson •. ........ Alcoholic. Dr.J. S.Newberry. 

595 2 -----· San Francisco, Cal .•••..•. 1855 • ••• •••• . do •••• .' ••••• ....... • ••• do •••• Dr. W. 0 . Ayres •• 

596 1 .. -__ ... Humboldt Bay, Cal. ••• •.. 1854 Lt. W . P . Trowbridge. ···-·· ... .-a<> .... Lt. Tro.wbridgtl •• 

597 6 A..&Y. H'd of San Matteo c'k, Cal . 1855 R. D. Cutts, Esq •••••• ···--· • ••• do •••• R .D. Cutts, Esq .• 

598 2 ···--· Petaluma creek, Cal. ••••. 1855 Mr. E. Samuels .•••••. ···-·· • ••• do •••• Mr. E . Samuels.: 

599 -1 ..... .. San Francisco, C8I .•••••. 1856 Dr. W. 0. Ayres. -- ~- 27 •••• do •••• Dr. W. 0. Ayres. ~ 

.OSMERUS, Ar.te di. 

GEN. Cu":a.R.-Rody elongated, sub-fusiform in profile, tapering posteriorly, terminated by a furcated caudal fin, and covered 

with well developed scales. The anal fin is opposite the a.dipose. Ventrals inserted under the anterior margin of the dorsal or 

posteriorly to it. Head elongated and tapering aatetiorly. Mouth rather deeply cleft. Premaxillae testh small and curved ; 

maxillar teeth still smaller; vomerine teeth large, conical, and placed so much forwards that they appear as though inserted 

upon the jaws. A row of teeth may be observed ILiong the external margin of the palatines, and another upon the internal 

margin of the pterygoidians. Tongue provided with large teeth also. Branchial aperture~ .continuous under the throat; branchi

~stegals six or eight on either side. 
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SYN.-Osmerus, ART. Gen. Pjsc. ed. Walbaumi; 1792, 56;&, Synon. 1793, 21.-Cuv. R~gn. Anim. II, 1817, 162; 2d 
ed. 11, 1829; &, ed. illustr. Poiss, 257.-STORER, Rep. Fish. Mass. 1839, 108; &, Synops. ·1846, 197.

DEKAY, New Y. Faun. IV, 1842, 243.-Cuv. &. VAL. Hist. nat. Poiss. XXI, 1848, 36~. 

The following species has so much the general aspect· of Argentina that on a former occasion 
we have described it under the latter heading. The argentine tint which pervades over the 
middle of the flanks, a comparatively smaller mouth than in the known species of Osmerus, the 
presence of six branchiostegal rays, and the position of the ventral fins, were as many traits 
'which seemingly militated in favor of the genus Argentina. After considering, however, the 
value attached to the dentition in the family of Salmonidae, we have deemed it expedient to 
ascribe said species to the genus Osmerus, in which it was subsequently placed by Dr. W. 0. 

Ayres, of San J!rancisco. By its small teeth it reminds us of 0. miorodon, from Scandinavia. 

OSMERUS PRETIOSUS, G rd. 

PLATE LXXV, FIG. 5. (Under the name of Arg~ntina prctiosa. ) 

SPEC. CHAR.-Posterior extremity of maxillar bone extending to a vertical line drawn in advance of the pupil. Eye large 

and circular; its diameter contained about four times in the length of the side of the h.ead. Origin of dorsal fin somewhat 

nearer the extremity of the snout than the tip of the caudal fin. T he adipose is situated opposite the posterior fourth of the 

anal. The origin of the ventrals is placed somewhat behind a vertical line drawn from the anterior margin of the dorsal fin. 

Scales of moderate development. Upper surface of head and back yellowish; outline of scales dotted with black. Sides of 

head and middle of flanks of a shining, silvery tint ; lower half of flanks and belly llull yellowish. 

SvN.-.Ilrgentina pretiosa, GRn. in Proc. Acad. Nat. Sc. Philad. VIr, Aug. 1854, 155. 

Osmerus elongatur, AYREs, in Proc, Cal. Acad. Nat. Sc. I, Dec. 1854,17. 

The body is gracefully elongated, compressed, fusiform in its outline, the largest specimens 
observed measuring over seven inches in total length, in which the head enters somewhat over 
five times. The eye is large and circular, its horizontal diameter being contained a little over 
four t imes in the length of t he side of t~e head. The posterior extremity of the maxillar 
bone extends to a vertical line which wouJd pass in advance of the pupil. The origin of the 
dorsal fin is a little nearer the tip of the lower jaw than the base of the caudal fin. The adipose 

fin is situated opposite the posterior fourth of the anal. The' caudal fin is shorter than the 
head. The origin of the ventrals is placed somewhat behind a vertical line drawn at the anterior 
margin of the dorsal, their extremities not extending as far as the vent. The pectoral!'! are a 

little more slender and longer than the ventrals. 
Br. VI: VI ; D 11 ; A 13; C 10, 1, 9, 8, 1, 8; V 1, 8; P 1-16. 

The scales are of medium size. The upper region of the head and back ar'e ,Yellowis~; the 

outlines of the scales being minutely black dotted. The sides of the head and the middle 
of the flanks are silvery, shining ; the lower part of the flanks and the belly being dull 
yellowish. 

Reference to the figure.- ·Plate LXXV, fig. 5, re_Presents Osmer1(,8 JYI'etiosus, size of life. 

List of specimens. 

Catal. No. of Age. Locality. When Whence obtained. N11ture of Collectt.>d by-

No. spec. collected. specimen. 

- - - - ---
602 5 Adult. Presidio, CaL • •••. ------- 1853 Lt. W. P. Trowbridge. Alcoholic. Lt. Trowbridge-- • • •••• 

603 2 •• do •• 

-~~~ .~:~::i~::~ ~~~ ~~~~~~~I 
1855 Lt. R. S. Williamson • •••• do •••• Dr. JohnS. Newberry __ 

60~ 2 •• do. _ 1857 Dr. W. 0. Ayres ••••• •• •• do •• •• Dr. W. 0. Ayres •••••• • 
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THALEICHTHYS, Girard. 

GEN. CnAR.-Body elongated, sub-fusiform in profile, terminated by a furcated caudal, and covered with scales of moderate 

development. Anal fin opposite the adipose. Ventrals inserted in advance of the anterior margin of the dorsal. Head e lon

gated, tapering towards the snout. Mouth very deeply cleft; jaws toothless ; a small group of minute velvet-like teeth upon 

the front of the vomer, and one series along either pterygoidian bone. Teeth may also be observed at the base of the tongue. 

Branchial apertures continuous under the throat ; branchiostegal rays eight on either side. 

This genus is instituted for a s~ecies which has the external appearance of an Osmerus, 

except in the insertion of the ventrals, which ' is placed more in advance of the dorsal fin than 
usual in the latt~r genus. The III.Outh is also more deeply cleft, and the jaws are toothless, as 
stated to be the case in .Argentina,! although maxillar teeth are. represented on Plate 624 of the 
work just referred to in the ~ase of ~rgentina leioglossa. 

From .Argentina it differs by the presence of teeth on the pterygoidian bones, whilst the pala
tines are toothless ; in Argen~ina the pterygoidians being toothless and the palatines provided 
with one series of small teeth. 

Thus the present genus s~nds as a connecting link between Osmerus and .Argentina j and 
should the characters upon which it is based not be found adequate to entitle it to a place in 
the ichthyic method, then .Argentina and Osmerus could no longer be held as differing from one 
another. 

THALEICHTHYS STEVENSI, G r d . 

PLATE LXXV, FIGS. 1-4. (Under the name of Osmerus stevensi.) 

SPEC. CHAR -Head sub-conical and pointed. Mouth large ; posterior extremity of maxillar bone extending to a vertical line 

drawn posteriorly to the orbit. Eye rather small. Adipose fin placed opposite the posterior portion of the anal, which ia 

quite elongated. The insertion of the ventral ~ns is situated considerably in advance of the anterior margin of the dorsal. 

Scales moderate, sub-ellipticnl. Dorsal region dark greyish olive ; middle of flanks yellowish orange dotted with black; belly 

yellowish, unicolor ; upper "surface and sides of head greyish ; fins unicolor. 

The head constitutes about the fifth of the total length, in which,. the caudal enters six times. 
The snout is sub-conical and slender, the lower jaw protruding beyond the upper, the gape of 

· the mouth being oblique, and the posterior extremity of the maxillar bone, which is rounded, 
extending to a vertical line drawn beyond the entire orbit. The posterior edge of the gill covers 
is rounded off, the opercle and sub-opercle being very largely developed. The branchial ape1 '::i 
tures are very wide, extending forwards as far as a vertical line drawn through the pupil. We 
count eigqt bran9hiostegals, as many as in certain species of Osmerus. 

The body is quite slender_ and elongated, compressed and tapering gradually towards the 
caudal fin, which is shorter than the head. The dorsal fin is much higher than long ; its ante
rior margin is somewhat nearer the insertion of the caudal than the extremity of the snout. 
The adipose is piaced opposite the posterior portion of the anal fin, although the Lips of the rays 
of the anal extend somewhat furthe~ backJ in which respect the figure on plate LXXV is not 
quite correct. , The anal fin itself is much longer than deep, its base entering five times and 
three quarters in the entire ' length. The ventrals 'are broad and well developed, posteriorly 
rounded off, inserted· considerably in advance of the anterior margin of the dorsal ; hence nearer 
the extremity of the snout than the base of the caudal, while their posterior extremities do not 

i Histoire naturelle des Poissons, XXJ, 184t:! , 409. 
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quite extend as far as the vent. The pectorals are smaller than the ve~trals, posteriorly 
rounded, and far from reaching the origin of the ventrals. 

Br. VIII: VIII; D 1, 10 + 1; A 1, 19 + 1; 0 8, 1, 9, 8, 1 , 1; V 1, 8; P 1, 11. 
The scales are of moderate development, longer than deep, anteriorly sub-truncated, pos

teriorly rounded, exhibiting conspicuous concentric stria, but no radiating furrows. The 

lateral line is very conspicuous, linear) and nearer the back than the belly. 
The upper surface and sides of the head are greyish, whilst the dorsal region is greyish olive; 

Upon the upper portion of the :flanks, along the course of the lateral line, exists a yellowish 
orange streak, dotted or rather speckled with black, the abdominal region being yellowish, 
unicolor, with a metallic reflect. The dorsal and caudal fins assume the tint of the back ; the 
anal, ventrals, and pectorals that of the belly. 

llejerences to the figures. - Plate LXXV, fig. 1, represents Thaleichthys stevensi, size of life. 
Fig. 2 is a dorsal scale. Fig. 3, a scale from the lateral line. Fig. 4, a scale from the abdo
minal region. 

List of specimens. 

Catal. No. of Age. Locality. When col- Whence obtaint~d. Natnre of Collected by-

No. spec. lected. specimen. 

----
605 I Adult. Puget's Sound, W. T •• • ••• •• 1856 Dr. Geo. Suckley • •••• Alcoholic. Dr. Geo. Suckley •••• 

COREGONUS, Art e d i . 

GEN. CHAR.-Body more or less elongated, sub-fusiform in profile. Head sub-conical; mouth rather small; snout truncated, 

sometimes quite protruding beyond the lower jaw; both jaws always toothless. Teeth on the tongue. Branchial apertures 

continuous under the throat. Ventrals inserted posteriorly to the anterior margin of the dorsal fin, and situated opposite the 
adipose fin. Caudal fin furcated. Scales of moderate development. 

SYN.-COTegonus, ART. Gen. Pisc. ed. Walbaumi, 1792,53; &, Synon. Pisc.1793, 18.-Cuv. R~. Anim. II, 1817, 162; 2d 

ed. II, 1829; &., ed. illustr. Poiss. 259.-RicHARIJs . Faun. Bor. Amer. III, 1836, 309.-DEKAY, New Y. 
Faun. IV, 1842, 247.-STORER, Synops. 1846, 199.-Cuv. &. VAL. Hist. nat. Poiss. XXI, 1848, 454.
AoASs. Lake Super. 1850, 336. 

In order that the value of the characters assigned to the genus Ooregonus in the above 
l,o 

diagnosis should be fully appreciated by our readers, it must be stated that we adopt the genus 
.Argyrosomus of modern writers, characterized by a pointed snout and a promin~nt lower jaw, 
which projects beyond the upper oue. Th~ mouth in .Argyrosomus being also more deeply cleft 
and the teeth on the tongue more conspicuously developed than in Ooregonus, properly so called. 
Moreover, the premaxillar bones in .A1·gyrosomus exhibit a row of small teeth, a character which 
l eads to the genus :J.'hymallus, a species of which inhabiting some of the fresh waters of the 
British possessions in North America. 

CORE GO NUS WILLIAMSON!, G rd. 

PLATE LXVI. 

SI'EC. CHAR.-Hend contained five times and a half in tl1e total length. Mouth small ; posterior extremity of maxillar bone 

not extending quite as far as the anterior rim of the orbit. Eye moderate, sub-circular; its diameter entering about five times 

in the length of the side of the l1ead. Anter ior margin of dorsal fin nearer the posterior edge of the base of the adipose than 
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the extremity of th~ snout. Scales well developed, disposed upon eighteen longitudinal series across the line of the greatest 

depth : nine between the lateral line and the base ·of the dorsal, and eight between the lateral line and the insertion of the 

ventrals. Bluish lead above; whitish beneath, with a silvery reflect. 

SYN.-Coregonus williamsoni, GRD. in Proc. Acad. Nat. Sc. Philad. VIII, 1856, 136. 

Two specimens of the female sex have been preserved, the total length of either measuring 
about eleven inches. The body is elongated, rather stout, sub-fusiform in profile; the peduncle 
of the tail well developed. The head is rather small, sub-conical or sub-pyramidal, terminated· 
by a truncated snout which protrudes beyond the lower jaw. The mouth is quite small; the 
maxillar bone being proportionally very broad, but so short that its posterior margin scarcely 
reaches, if at all, a vertical line drawn in• front of the orbit. The origin of the dorsal fill is 
nearer the posterior margin of the base of the adipose than the extremity of the snout; its 
upper edge is sub-concave instead of being linear, as exhibited on the accompanying figure. 
The anterior portion of the same fin is higher than its base is long. The adipose is well 
developed, situated immediately opposite the .anal fin. The iatter is anteriorly deeper than 
long ; its initial ray being nearly equidistant between the origin of the ventral fins and the 
insertion of the caudal. The external margin of the anal fin is sub-convex also ; its own base 
entering about eleven times in the total length; twice in the length of the 'side of the head. 
The ventrals are im;erted opposite the posterior fourth of the base of the dorsal fin ; their 
posterior margin is sub-truncated or rounded off, and when bent backwards their extremities 
are very far from approximating. the vent. The pectorals are sub-lanceolated, a:nd, like the 
ventr~ls, proportion~lly well developed. The caudal is furcated, shorter than the head, since 
it enters somewhat over six times in the total length. 

Br. VII: . .VII; D 2, 12 + 1; A 2, 12 + 1; C 5, 1, 9, 8, 1, 6; V 12; P 16. 
The scales are large,· deeper than , long, with their' anterior margin undulating, rounded 

sideways and posteriorly, slightly diminishing in depth. The four sections of the scales. are 
limited by a furrow; the concentric lines are almos~ entirely obliterated upon the posterior 
section ; no radiating furrows being observed on any of the sections. Eighteen longitudinal 
rows of scales may be cou'uted be~ween the anterior margin of the dorsal and the insertion of 
the ventrals: nine above the lateral line and eight below it. The lateral line itself is perfectly 
straight. Large mucous ducts may be seen on the cheeks extending. from the supra tympanic 

region to the snout. 
The upper region is bluish grey or lead, whilst tb.e sides and belly are whitish, with a silvery 

reflect all over. 
References to the figures.-Plate LXXVI, lower figure, . represents Oo1·egonus wiUiamsoni, 

somewhat reduced in size. Fig. at the upper left corn~r, a scale from the dorsal region. 
Middle figure, a scale from the lateral . line. Fig. at the upper right corner, a scale from . 

the abdominal region. 

List of specimens. 

Catal. No. of Sexandage. Locality. When eoll'cl. Whence obtain 3d, Nat. of spec. Collected by-

No. spec. 

--
601 2 Adult Q Des Chiiteniver, Oregon . 1855 Lt. R. S. Williamson. Alcoholic . . J)r. J. S . .Ncwberry. 



328 U. s. P. R. R. EXP. AND SURVEYS- ZOOLOGY--GENERAL REPORT. 

Family SCOPELIDAE, owen. 

The upper arcade of the mouth is formed by the premaxillar bones, the maxillaries them
selves being situated behind the fdrmer. The bc;>dy is either covered with scales or scaleless. 
There is also an adipose fin, as in the Salmonids, most of the Siluroids, and Characinids. The 
pseudobranchia or accessory gills being gill-like in their structure. The swimming or air 

bladder is generally wanting. In most instances pyloric appendages are extant. An oviduct 
may also be observed, leading the eggs out of the ovary, and thus prev:enting the latter from 

falling into the abdominal cavity. This oviduct is 'Observed in Characi.nids and others, but is 
wanting in Salmonids, in which the eggs fall into the abdominal cavity before they make th~jr 
exit from the body of the female. 

SYN.-Scopelini, MOLL. in Wiegm. Archiv. f. Naturg. 1843, I, 321 ; &, 1845, I, 131. 

Scopelidae, OwEN, Lect. Comp. Anat. Vertebr. 1846, 48.-Bn. Iconogr. Encyi:l. II, 1850, 203. 

In North America we have but two genera of this family, Scopelus and Saurus, the latter 
alone having furnished us with but one representative from the Pacific coast. 

And not having had on hand specimens of it, we can simply state that it was described under 
the name of 

SAURUS (LAtJRIDA) LUCIOCEPS1 Ayres 
1 

in the Proceedings of the California Academy of Natural Sciences, I, 1855, 66. But we conld 
not ascertain from its description whether it truly belongs to the genus Saurus. It is likewise 
difficult to tell whether Aristotle's name of Laurida is applicable, as a substitute, to the gen·us 
Saurus as a whole, or else to one of its subdivisions ; at any rate the objection raised against it 
deserves no notice from the systematic writers. · . · 

Family CLUPEIDAEJ Bon a p. 

This, the herring family, includes fishes, the body of which is always covered with scales, 
although, from the very deciduous nature of the latter, they are rarely seen upon such specimens 

as we find preserved in the majority of the museums and private collections. The greatest care 
and delicate handling is required in order to secure specimens· with all the scales in their 

natural position. The adipose dorsal fin, ~hich we have noticed in the Siluroids, Salmonids, 
Scopelids, and others, is totally wanting here. 

The upper arcade of the mouth is formed in f~ont by the premaxillar bones and sideways by 
the maxillaries. The dentition varies according to the genera. The pseudobranchia enter 
into the structure of these fishes. ·The stomach is provided with a cul-de-s~c, and the pylorus 
with numerous appendages (coeca); the swimming or air bladder being simple, although in 
communication, through an air duct, with the throat. 

StN.- C'tupes, Cuv. Regn. Anim. II, 18 17, 171; 2d. ed. II, 1829; & , ed. ustr. Poise. 27 1. 

0/upei.dae, BoNA P. Saggio Distr. metod. Anim. Vertebr. 1S31, 116.-STORER, Syliops. 1846,203. 
C'ltpidae, DEKAY, New Y. Faun. IV, 18!2, 250. 

C'tupeoidwe, RJCRAnns. Faun. Bor. Amer. III, 1836, 229. 

C'lupeoides, Cvv. & VAL. Hist. nat. P oise. XX, 1847, 1. 

'Clupeoidei, MviL. in Wiegm. Archiv (ur Naturg. 1843, I , 324 ; &, 1845, I , 136. 
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The herrings are anything but numerous along the Pacific coast, as far at least as the 
observations go. The anchovies from all appearances reach an unparalleled size, and if ·at all 
numerous, could be made a source of trade and wealth. .As to the shads, they have not yet 
been observed , whether in the San Joaquin, Sacramento, or Columbia rivers. 

CLUPEA, Art e d i. 

GJ::N. CaAR.-Body elongated, back rounded, flanks thickish, and belly more or less compressed, or sharp according to the 

amount of spawn the specimens may contain. Prewaxillar hones provided with small teeth; maxillaries finely crenated, eh e 

serrated, rather more perceptible to the touch than the unaided eye. Small teeth at the periphery of th~ lower jaw, which 

projects beyond the upper. Stouter and more conspicuous teeth exist upon the vomer, disposed upon a longitudinal band. A 

similar band, opposed to the former, may be seen on the tongue. There are but a few small teeth upon the external margin 

of the palatines, bnt drop so easily off that, without attentive and repeated observations, one might be led to suvpose that these 

bones are smooth and toothless like the pterygoidians. Dorsal fin small, situated about on the middle of the length of the 

body. The anal is quite low. The ventrals are inserted under the dorsal. The pectorals are rather small. 

SYN.-Cltpea, An TEnt, Gen. Pisc. ed. Walbaumi, 1792; 37; &, Synon. Pisc. 1793, 14.-Cuv. Regn. Anim. II, 1817, 172; 2d ed. 

II, 1829 ; &, ed. illustr. Poise. 272.- SronEn, Rep. Fish. Mass. 1839, 110; &, Synops. 1846, 204.- DEKu, 

New Y. Faun. IV, 18i2, 250.-Cuv. & VAL. Hist. nat. Poise. XX, 1847,28. 

The intestine recurs but twice upon itself. The stomach has the shape of a conical bag. The 
swimming or air bladder is large, acute at both extremities. Some of these traits of structure 
are met with to a greater or lesser extent in the other genera of this family. 

01 UPE.A MIRABILIS, G r d . 

SPEC. CaA.n.-Body rather short, deepest upon its middle, and tapering towards either extremity. Head constituting the fifth 

of the length. Posterior extremity of the maxillar bone extending to a verticil\ line drawn through the pupil. Eye large and 

sub·circular; its diameter entering about four times in the length of the side of the head. Anterior margin of dorsal fin nearer 

the insertion of the caudal than the apex of the upper jaw. Base of anal fin comprised about eleven times in the total length; 

its anterior margin being nearer the insertion of the caudal than the origin of the ventrals. Origin of ventral a placed somewhat 

behind the anterior margin of the dorsal, and a little nearer the apex of the lower jaw than the tip of the lower lobe of the 

caudal. Dorsal region bluish purple; flanks and belly metallic whitish or yellowish. 

Sv:s.- Clupea mirabilis, Gnu. in Proc. A.cad. Nat. Sc. Philad. VII, 1854, 138, & 154. 

This species is closely allied to the common herring (Olupea harengus) by its general appear
ance; the absence of teeth upon the palatines, the conspicuousness of the vomerine teeth 
(which are most so of all), and the presence of but two rows of them upon the tongue, will 
enable any one to draw the distinction between the two species. 

The specimens before us are from eight to nine inches in total length, the head forming 
about the fifth of that dimension. The greatest depth, which corresponds to the anterior 
margin of the dorsal, is equal to the length of the head. The lower jaw is longer than the 
upper, the posterior extremity of the maxillar bone reaching a vertical line which would pass 
through the middle of the pupil. The eye is sub-circular and large; its diameter being 
contained somewhat less than four times in the length of the side of the head. The anterior 
rays of the dorsal fin are almost as high as the fin is long, and somewhat nearer the insertion of 
the caudal than the extremity of the upper jaw ; its upper margin is slightly concave, or else 

depressed. rrhe anal fin is very low, somewhat deeper anteriorly than farther back; its origin 
is situated nearer the insertion of the caudal fin than the base of the ventrals; its own base 

enters about eleven times in the total length. The insertion of the ventrals takts place some
what posteriorly to the anterior margin of the dorsal, a little nearer the apex of the lower jaw 

42 a 
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than the tip of the lower lobe of the caudal. The posterior margin of these fins is sub-truncated, 
else rounded off or sub-convex ; the fins themselves are rather small, fan-like when expanded, 
and when directed backwards, their extremities are far from approximating the vent. The 
pectorals are of moderate development, elongated, sub-lanceolated, rounded off upon their posterior 
margin, which is very distant from the origin of the ventrals. 

D 3, 15; A 14; C 8, 1, 7, 7, 1, 7; V 9; P 18. 
The scales are very large, sub-orbicular , deeper than long, with irregular transverse stria 

anteriorly, and radiating furrows upon the posterior section, the very margin of which is 
scalloped. 

The upper surface of the head and the dorsal region are of a deep bluish purple ; the sides of 
the head and the rest of the body, exhibiting a whitish or yellowish tint, with a high metallic 

r eflect. The fins are either greyish olive, or light straw color. 

List of specimens. 

Catal. No. of Age. Locality. When Whence obtained. Orig'l Nature of Collected by-

No. spec. co11ected No. specimen. 

---- --
!H9 4 Adult. San Francisco, California. J853 Lt. R. S. Wiliamson .. . ... -...... Alcoholic . . Dr.A.L. Heermann. 

950 1 Young . . .... • •••••• ? . .......... 1853 L t. W. P. T rowbridge. .. ........ .. .. do .... Lieut. Trowbridge. 

951 1 Adult. Fort Steilacoom, Pugets' 1856 Dr. Geo. Suckley . .... 16 ... . do ..... Dr. Geo. Suckley . • 

I Adult. 

Sound, W. T. 

952 1 Cape Flattery, W. T ... .. 1854 Lt. W. P. Trowbridge. ........ . . ... do ..... Lieut. Trowbridge. 
' 

MELETTA, Val e n c . 

G~:N. CHAR -The various bones which enter into the structure of the mouth are toothless. A small band of asperities may 

be observed on the tongue alone. 

SvN.- Meletta, VA.LENO. in Cuv. & Val. Hist. nat. Poiss. XX, Hl47, 366. 

This genus partakes of the characters of the herrings (Olupea), and shads (.Alosa ), having 

somewhat the external appearance of the former, and a structure of the mouth more alike that 
of the latter. The chief difference between Alosa and the present genus consists in the 
perfect smoothness of its tongue. 

MELETTA COERULEA, Grd. 

PLATE LXXV, Fn:JS. 5-7. (By error on the plate: Figs . 1- 3.) 

SPEo. CuAR.-Body slender, elongated, sub-fusiform in profile. Head constituting more than the fifth of the total length. 

Posterior extremity of maxillar bone extending to a vertical line drawn through the middle of the orbit. Eye large and sub

circular; its diameter enterlng four times and a half in the length of the side of the bead. Anterior margin of d,lfBal fin nearer 

the extremity of the snout than the insertion of the caudal. Base of anal fin entt~ring about ten times in the total length. Inser

tion of ventrals opposite the posterior third of the base of the dorsal fin. Bluish black above; yellowish or whitish beneath, 

with metallic reflects . Fins unicolor. 

RYN.-Jfcletta coerulea, GRD. in Proc. Acad. Nat. Sc. Philad. VII, 1854, 138; &, 154. 

The largest specimen obRerved measures ten inches in total length. The body is slender, 
com l' res~ed, gracefully elongated, gradually tapering towards the base of the caudal fin. The 
depth, measured in advance of the dorsal fin, stands in relation to the total length as one to 
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six. The body, as just stated, tapers away backwards from the insertion of the ventrals and the 
dorsal; in advance of these fins to the occiput, its depth is sensibly the same, whilst the head 
again gradually tapers away towards the snout, and constitutes more than the fifth of the entire 
length , since it enters four times in it from the snout t0 the last scales near the insertion of the 
caudal fin. The posterior extremity of the maxillary reaches a vertical line which would inter
sect the middle of the eye. The posterior edge of the opercular apparatus forms a uniform and 
r ather flattened curve. The inferior branch of the preopercle exhibits small radiating stria; 
more conspicuous stria are observed upon the inferior and inner half of the opercle. The ante
rior margin of the dorsal fin is nearer the snout than the base of the caudal ; it is as high as 
the fin is long, diminishing very rapidly in height; its upper edge being depressed or, better, 
concave. The anal is quite low; its base entering about ten times in the total length; its 
anterior margin being nearer the fork of the caudal than the origin of the ventrals, and propor
tionally deeper, compared to its posterior portion, than expressed upon the accompanying figure. 
'l'he caudal fin is deeply furcated . The insertion of the ventrals takes place under the posterior 
third of the base of the dorsal ; their posterior margin being subtruncated and quite broad 
when expanded. The pectorals are of moderate development, very broad when expanded, and 
sub-falciform upon their posterior margin. 

D 3, 15 + 1 ; A 16 + 1 ; C 4, 1, 8, 8, 1, 4; V 8; P 18. 
The scales are' very large, sub-orbicular, or sub-angular, deeper than long, with sub-transverse 

and irregular furrow anteriorly, and very short radiating ones at the posterior margin, which 
is finely scalloped, and not pectinated as the aspect of the figures might lead to believe. 

The back, upper part of the head, and half of the sides are deep bluish black. The sides of 
the head and the lower hal f of the :flanks are yellowish or whitish, with a metallic re:fl.ect. The 
fins are greyish or dull yellowish. 

R eje1·ences to the jigures.-Plate LXXV, fig. 5> represents Meletta coerulea, from San Francisco, 
Cal. , somewhat redu~Jed in size. Fig. 6 is a scale from the dorsal region. Fig. 7, a scale from 
the abdominal ·region. As al ready stated, the last two figures give a very imperfect idea of 
the outline and structure of the scales. 

hist of specimens. 

Catal. No. of Age. Locality. When col· Whence obtained. Nature of Collected by-

No. spec. l ected. specimen. 

------- · 
953 1 Adult •• San ~'rancisco, CaL •• 1853 I.t.R. S. Williamson. Alcoholic __ • Dr. A. L. Heerii\ann • • 

954 3 .. do .... Presidio, Cal --- --- - - 1853 Lt. W. P. Trowbridge. .• •• do ____ __ Lt. W. P. Trowbridge . 

955 4 ...... ...... .. .. San Francisco, Cal _-- 1853 Lt. R. S. Williamson. •••. do ____ __ Dr. A. L. Heermann • • 

956 1 ... .... .. ... .... . -- -~ - -dO- - - -- ---- -- - 1853 Lt. A. W. Whipple -- ____ do ______ Dr. C. B. Kennerly • • 

957 5 Young . California ------ --- 1853 Lt. W. P. Trowbridge. •••. do ____ __ Lt. W. P. Trowbridge . 

958 2 ........ .. .. .. .. Humboldt bay, Cal.- - 1854 •••••• do ___ _________ ••• . do ___ __ _ ••• ••• do.- - --- ------

959 2 .... ...... .. .... Astoria, Oregon • • _.- 1854 • •••• • dO- - -- - ---- -- -
____ do ____ __ 

______ do • •• --- ----·· 

960 2 -------- Shoal water bay, W. T. 1853 Gov. I. I . SteYens . ... • ••• do • •••• • Dr. James G. Cooper •• 
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HYODON, Lesu. 

GEN. CHAn.-Body very much compressed, deep upon its middle, covered with large scales, deeper than long, disposed upon 

transeverse oblique series; ventral line Rharp, but not serrated. Head small; snout rounded; jaws equal. Teeth. on the jaws 

vomer, palatines, and tongue. Eyes 'l'ery large. Gill apertures continuous under the throat. Dorsal fin opposite the anal ' 

Caudal fin furcated, else crescent-shaped posteriorly . Lateral line nearly st.raight, running along the middle of the flanks. 

Srs.-Hyodrm, L~:su. in Journ. Acad. Nat. Sc. Philad. I , ' • 1818, 364.- RAFIN. Ichth. Ohiens. 1820, 41.-Cuv. Ri!gn. Anim. 

2d ed. II, 1829; &, ed. illustr. Poiss. 283.-DdCAY, New Y. Faun. IV, 1842, 265.-STORER, Synops. 1840, 

210.-Cuv. & VAL. Hist. nat. Poiss. XIX, 1846, 307. 

Glcuodm, HEcK. in RusMg. Reisen, I, u, 1842, 1033 . 

.Rafinesque has a genus Glossodon, which Heckel appears to have ignored; adopting Lesueur's 
genus Hyodon, he sub-divides it into three subgenera: .Amphiodon, Glossodon, and Olodalus. 

It is not our present purpose to inquire into this subject beyond introducing here, into its natural 
family, a fish that was supposed at one time to belong to that of Cyprinoids, with the 

peculiar and exceptional characters of having teeth upon the tongue. 

HYODON TERGISUS, Lesu. 

])loon-eye. 

PLATE LXXV, FIGs. 1-4. (By error on the plate: figs. 4-'l.) 

SPEc. CHAR.- Head contained five times and a half in the total length ; snout rounded, sub-conical. Posterior extremity of 

maxillar bone extending to a vertical line drawn posteriorly to the pupil. Eye very large, sub-circular; i ts diameter entering 

about four times in the length of the side of the h<'ad. Anterior m11rgin of dorsal fin somewhat nearer the tip of the caudal than 

the occiput. Base of anal fin entering about four times in the total length. Insertion of ventrals nearer the extremity of the 

snout than the terminus of the anal. 

SvN.-Hyodon tergisus, LEsu. in Journ. Acad. Nat. Sc. Phil ad. I, 1, 1818, 366.-RtcHARDS. Faun. Bor. Amer. III, 1836,235.

l{IRTL. Rep. Zool. Ohio, 1838,170, and 195; &, in Bost. Journ. Nat. H ist. V, m , 1846, 338.-DEKAY, NewY. 

F11un. IV, 1842, 265; pl. xLJ, fig . 130.-STORER, Synops. 1846, 210.- Cuv. & VAL. Hist. nat. Poiss. XIX, 

1846, 309. 

The "moon-eye," or "lake" and " river herring," as this fish is sometimes called, has been 
made the subject of much comment by the various writers who have spoken of it. Several 
species have been put on record without criticism; adopted by some, rejected by others, so that 
up to the present <lay we are still left in doubt as to the number of species of the genus Hyodon 

inhabiting the fresh waters of North America. Let us hope that the time is not far when the 
Museum of the Smithsonian Institute shall be in possession of preserved specimens from ,tlvery 

locality where these fishes are found, so as to enable us to institute a thorough examina
tion of their zoological as well as anatomical characters, in order to settle a question so much 
controverted. 

One fact is already clear to our mind, that the differences in the outline of the anal fin 
alluded to by Lesueur and Valenciennes are t raits indicative of the sexes, and should H . clodalus 

prove specifically distinct from H. tergisus the distinction will be based upon very different 

characters. 'l'he above diagnosis, which we offer, of H. tergisus, is drawn up with a view of 
assisting future observers should they be prevented from forwarding specimens to Washington 
for ulterior comparisons. 
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We lmvc carefully counted the rays of the fins of the specimens enumerated in the following 
J i ~:; t auu iound them to be : 

No. 962, <.?. D 3, 9 + 1 ; A 4, 31 + 1; C 4, 1, 8, 8, 1, 5; V 1, 7; P 11. 
No. 962, if. D 3, 10 + 1; A 4, 31 + 1; C 4, 1, 8, 8, 1, 5; V 1, 7; P 11. 
No. 963, if. D 2, 10 -t- 1; A 4, 32 + 1; C 4, 1, 8, 8, 1, 5; V 1, 7; P 12. 
No. 965, <.? . D 2, 9 + 1; A 2, 29 + 1; C 4, 1, 8, 8, 1, 5; V 1, 7; P 11. 

A female specimen from the northern fork of the Canadian river, collected by Dr. S. W. 
Woodhouse, under Capt. L. Sitgreaves, and numbered 961 in the Smithsonian catalogues, has : 

D 2, 9 + 1; A 3, 28 + 1; C 4, 1, 8, 8, 1, 5; V 1, 7; P 12. 
These are all the specimens which we have had an opportunity of examining. The one figured 

on the accompanying plate was procured at ·st. Louis, Mo., and exhibits eighteen longitudinal 
series of scales between the anterior edge of the dorsal fin ancl the sharp ridge of the abdomen: 

eleven below the lateral line and six above it ; an odd series occupying the dorsal region from 
the occiput to the dorsal fin. Moreover, the scales constitute transverse oblique 8eries ; the 
scales themselves being deeper than long, anteriorly uneven, with radiating furrows upon 
their anterior section only. 

The color is yellowish or whitish, with · metallic reflects, somewhat lighter beneath than 
above; the fin~ being unicolor of a tint similar to that of the region of the body where they 
are inserted. 

R eferences to thefigures.-Plate LXXV, fig. 1, represents Hyodon tergisus, somewhat reduced 

in size. Fig. 2 is a dorsal scale. Fig. 3, a scale from the lateral line. Fig. 4, a scale from 
the abdominal region. 

List of ·specimens. 

Catal. No. of Sex and Locality. When col· Whence obtained. Nature of Collected by-
No. spec. age. lected. epecimen. 

- - -- -
962 2 Adultc3" &Q St. Louis, Mo ••• • ---· 1852 Dr. George Engelmann Alcoholic_ Dr. Geo. Engelmann __ 

963 1 Adultc3" Milk river, Upper Mo. 1853 Gov. I. I. Stevens ____ ____ do . ___ Dr. George Suekley •• 

!)64, 2 Y' ng c3" ·· · ---do •• ______ ____ 1853 · -----dO. -- · -····-·· 
____ do __ __ 

••••• -do.·--- ---- · · -
!)65 1 AdultQ Fort Sarpi, Minn _____ 1854 Col. A. Vaughan. ___ _ • •• _do __ __ Dr. F. V. Hayden. __ _ 

ENGRAULIS, Cuv. 

GEN. CHAR.-Body rounded or compressed. Mouth large; snout protruding beyond the lower jaw. Premaxillaries <ery 

small, and hidden under the snout. Maxillaries slender , stretching over the cheeks. Small or minute teeth on either jaw, 

extending to the very extremity of the maxillary. A few teeth on the front of vomer. Palatine and pterygoid ian teeth 

sometimes reduced to mere asperities. Gill openings very large and continuous under the throat. Branchiostegal membrane 

narrow and hidden under the jaw; its rays being short and variable in number. Caudal fin furcated. Ventrals very small, 

inserted in advance of the dorsal fin. 

SvN.-Engraulis, Cuv. Rl!gn. Anim. II, 1817, 174; 2d ed. II, 1829; &, ed. illustr. Poiss . 278.- Cuv. & VAL. Hist. nat. 

Poiss. XXI, 1848, 2.-Gnu. in Gilliss, U. S. N. Astr. Exped. South. Hemisph. II, 1855,247. 

The peculiar structure of the snont, as well as that of the mouth, will strike every one as 

the most characteristic feature of the small Clupeoids which constitutes this genus. The head, 

which is very elongated in some species, is short in others. 
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1. ENGRAULIS MORDAX, Grd. 

SPEC. CHAR.-Body slender, elongated, and sub-fusiform in profile. Head constituting the fourth of the total length; snout 

sub-conical. Posterior ext.rt~mit y of maxillnr bone extending to the sub-opercle. Eye large and sub-circular ; its diameter 

entering four times and a half in the length of the side of the head. Anterior margin of dorsal fin nearer the insertion of the 
caudal than the tip of the snout. Base of anal fin entering a little over seven times in the tot• I length. Vent situated 

opposite the base of last ray of dorsal fin. Ventral fins small, their tips not reaching the vent. Pectorals rather short, posteriorly 
truncated. Deep bluish brown above; silvery beneath. 

SvN.- E11grauli· mordax, GRD. in Proc. Acad. Nat. Sc. Philad. VII, 1854, 138; &, 154. 

The general physiognomy of this species is somewhat suggestive of E,ngrauliR encrasiclwlus, 

the common anchovy of Europe, from which it may, however, be distinguished by characters 
expressed in the above diagnosis and referred to in the following description : 

The body is slender and compressed, narrower on the belly than on the back, although 
equally rounded off. The greatest depth is comprised nearly seven times in the total length 
and almost twice in the length of the head. The head constitutes· the fourth of the total length. 
The eye is large and sub-circular ; its diameter entering four times and a half in the length of · 
the side of the head. The tip of the lower jaw hardly projects beyond the anterior rim of the orbit. 
The posterior extremity of the ma.xillar bone extends as far as the sub-opercle. The anterior 
margin of the dorsal fin is nearer the base of the caudal than the tip of the snout, and as high 
as its base is long. The anal is much longer than deep; its base entering about seven 
times in the total length ; it is quite concave upon its middle and much deeper anteriorly than 

posteriorly. The caudal fin constitutes a little more than the sixth of the t?tal length. The 
ventrals are inserted somewhat in advance of the dorsal fin, and, being quite small, their 

extremities do 1;10t extend as far as the vent; their posterior margin is broad when expanded 
and sub-convex. An elongated membranous scale exists near the outer margin of these fins, and 
another between them, similar to those of the pectoral. fins . The peetorals themselves are 
much larger than the ventrals, broad when expanded, obliquely t runcated posteriorly, almost 
linear. The axillar membranous scale is nearly as long as the upper edge of these fins . 

A vertical line dropped from the insertion of the last ray of the dorsal fin would intersect 

the vent, situated near the anterior margin of the anal fin. 
D 1, 14 + 1; A 1, 19 .+ 1; C 3, 1, 9, 8, 1, 2; V 8; P 17. 

The scales are very large, much deeper than long, undulating upon their anterior margin, 
and rounded off posteriorly, with a few irregular radiating grooves upon the anterior section. 

The upper surface of the head and the back are deep bluish brown or blackish; the sides 
aiid inferior regions reflecting a uniform silvery tint. The dorsal and caudal fins are greyish 
yellow, whilst the anal, ventrals, and pectorals are of a light straw color. 

List of specimens. 

ental. No. of Age. Locality. When col- Whence obtained. Nature of speci- Collected by-

No. spec. lected. men. 

--
941 8 Adult •••• Shoal water bay, W. T. __ 1853 Gov. I. I. Stevens _ Alcoholic . .. __ Dr. Jas. G. Cooper. 

!l4~ 6 ... do . ... - Astoria, Oregon. ___ __ •. 1854 Lieut. Trowbridge • ... . do _______ _ Lieut. Trowbridge • 

943 10 ... do .••• • San Diego, CaL .... ____ 1853 •••••• •. do •••• •••• __ __ do ....... . A. Cassidy ....... . 

944 (i Young ... Cn.lifomia •• _ •• _ •• • __ • _ 1853 ______ __ do •••••••• .... do ___ ___ __ Lieut. Trowbridge • 

9·16 2 ••• do. ___ _ San Diego, CaL ........ 1857 A. Cassidy---- ____ • v••dO ...... . . A. CassidY-.-------
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2. ENGRAULIS NANUS, Grd. 
SPEc, CHAR.-Body short and slender, tapering posteriorly, and very much compressed. Head constituting the third of the 

length, the caudal fin excluded. Snout sub-conical. Posterior extremity of maxillar bone extending to the interopercle. Eye 

large and sub-circular ; its diameter entering four times and a half in the length of the side of the head, exactly once in 

advance of its anterior rim. Anterior margin of dorsal fin equidistant between the tip of the snout and the fork of the caudal 

fin. Base of anal fin entering six times and a half in the total length. Vent situated imm.,diately in advance of the anterior 

margin of the anal fin and behind the base of the dorsal. Ventrals rather small, broad when expanded, sub-convex; their tips 

not quite reaching the vent. Pectorals slender, rather elongated, posteriorly sub-truncated, not extending to the origin of the 

ventrals. Reddish bro~n above, silvery white beneath. 

This species is more closely allied to E. mordax than to any other species so far known on the 
Pacific r ange of North America, although less elongated, in which respect it resembles E . 
delicatissimus, although the profile of the body reminds us of that of the preceding species. 
The greatest depth entering about five times and a half in the total length. The dorsal is 
higher than long, superiorly linear and diminished less rapidly in height than in the preceding 
and following species. The anterior half of the anal is triangular, and rather low posteriorly 
to the middle of its length. 

D 12 ; A 1, 16 + 1; C 4, 1, 9, 8, 1, 5; V 7 ; P 10. 
The scales are not preserved upon the specimen which we hwe examined. 
The upper surface of the head and the dorsal region are reddish brown ; the sides of the 

head, flanks, and belly exhibiting a silvery tint. The dorsal and caudal are greyish olive; the 
other fins being yellowish, or light straw color. 

List of specimens. 

Catal. No. No. of spec. Locality. When collected. Whence obtained. Nat. of spec. Collecteti by-

946 1 San Francisco, Cal. . 1853 Lt. R. S. Williamson . . Alcoholic • . Dr. A. L. Heermann. 

3. ENGRAULIS DELICATISSIMUS, G rd. 

SPEc. CHAR.-Body very much compressed, sub-fusiform in profile. H ead contained nearly five times and a half in the total 

length. Posterior extremity of maxillar bone extending to the gill apertures. Eye large and circular ; its diameter entering 

three times in the length of the side of the head. Anterior margin of dorsal fin nearer the insertion of the caudal than the tip 

of the snout. Base of anal fin entering about five times in the total length. Vent situated opposite the anterior margin of the 

dorsal fin. Ventrals very small; their lips reaching the vent. Pectorals slender and lanceolated, not extending to the origin of 

the ventrals. Yellowish, with a silvery streak along the middle of the flanks. 

SYN.-Engraulis delicatissimus, Gan. in Proc. Acad. Nat. Sc. Philad. VII, 1854, 154. 

The specimens of this species now before us may still be immature, and the very natural 
question arises, whether it is not the young of the preceding one. On close comparison, 
however, the characters assigned to it will strike every one as most conspicuous. Its general 
appearance or fascies is widely different from that of either E. encrasicholus or E. mordax; the 
body being more compressed, less tapering, the head much shorter and the snout less acute. 
The entire length of the largest specimen before us is about three inches, the head being 
contained in it nearly five times and a half. 'The greatest depth of body is somewhat less than 

the length of head, the upper surface of which is convex and but slightly declivous. The eye 
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is large and circular ; its diameter entering about three times in the length of t he side of head. 
The snout is abbreviated, the apex of the lower jaw projecting considerably in advance of the 
orbit, and the posterior extremity of the maxillar bone extending to the gill apertures . 
The dorsal fin is sub-triangular) anteriorly higher than long, its origin being nearer the tip of 
the snout than the extremity of the caudal fin. The latter is furcated and nearly equal to the 
head in length. · The base of the anal fin is almost twice as long as that of the dorsal, and i ts 
anterior margin situated opposite the middle region of the latter; its base entering about five 
times in the total length. The ventrals are small and short, posteriorly sub-truncated; their 
extremities reaching the vent, which is placed midway between·the origin of the anal fin and 
the insertion of the ventrals, being jus.t opposite the anterior mar gin of the dorsal fin . The 
pectorals are elongated, slender, and sub-1anceolated; their posterior extremities. being but at a 
short distance from the insertion of the ventra1s. 

D 2, 13; A 2, 22 + 1 ; C 7, 1, 8, 8, 1, 6; V 5; P 12. 

The few scales which still remain scattered, are very large and deeper than long. The 
ground color is yellowish·; a silvery band, about a tenth of an inch or slightly more in width, 
occupies the middle of the flanks from the head to the base of the caudal fin. 

List of specimens. 

Catal. No. of ):A>cali ty. When col- Whence obtained. Nature of spcci- Collected by-
No. spec. lee ted. men. 

947 18 San Diego, CaL-- --------
I 

1853 Lieut. W. P. Trowbridge . Alcoholic __ ____ _ A. Cassidy. ___ 

4. ENGRAULIS COMPRESSUS, Grd. 

SPEC. CnAR.-Body very much compressed, rather shor t and deep. Head constitutiug about the fi fth of the total leng th, 

snout abbreviated. Posterior extremity of maxillar bone extending to the interopercle. Eye large and sub· circular; its 

diameter entering about three times and a half in the length of the side of the head . ~nterior margin of dorsal fin nearly 

equidistant between the tip of the snout and the fork of the caudal fin. Base of anal fin entering t hree times in the length, the 

caudal fin excluded. The latter is somewhat shorter than the head. Vent situated near the origin of the anal and opposite 

t he anterior margin of the dorsal fin. Ventrals quite small, nearly reaching the vent. Pectorals broad and well developed, 

extending as far as the insertion of the ventrals. Yellowish brown, with a silvery streak along t he middle of the flanks. 

This species, in its general appearance, so closely resembles E. delicatissimus, that on a 
superficial inspection we had supposed it was identical with it. On a closer examination we 
became very soon acquainted with differential characters so striking, that not~ing after that 
was easier than to tell the differences between the two species . 

The greatest length of the specimens before us is scarcely four inches ; the greatest depth 
being equal to the l ength of the head, hence enters about five times in the total length. The 
snout is sub-conical and quite abbreviated. The dorsal fin is much higher than long, and 
sub-triangular in shape. The anal fin is very long; its anterior third constituting a triangular 
fi gure, whilst its remaining portio~ is very low. Its origin is placed opposite the middle of the 
dorsal; the vent being quite near to it. The ventrals are rather small, posteriorly sub-truncated, 
and wbeu directed backwards their extremities approximate the vent. The pectorals are well 
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developed, sub-falciform upon their posterior margin; their extremities reaching the origin of 
the ventrals. The axillar membranous scales are tapering, of moderate length, and shorter 
than the :fin. 

D 1, 11 + 1; A 2, 35 + 1; C 6, 1, 9, 8, 1, 7; V 6; P 14. 
The scales are large, deeper than long, anteriorly sub-truncated, poster:orly rounded, with 

irregular furrows or grooves. They are, as usually, very deciduous, for, a few only remain 
scattered over the body. 

The color is yellowish brown, with a silvery streak along the middle of the fl.anks . The fins 
being greyish olive. 

List of specimens. 

Ca.to.l. No. No. of spec Locality. When collucted. Whence obtained. Nature of spec. Collected by -

948 5 San Diego, Cal ••••. 1857 A. Cassidy . . . ...... Alcoholic •••• • • A. Cassidy ......... 

43 a 



ORDER V. 

PLECTOGNATHI. 
The premaxillar and maxillar hones are united into one continuous immovable bony piece. 

The internal skeleton is but partly ossiffied. The opercular apparatus is hidden under a 
thickened skin. Branchial apertures small. The surface of the skin is either protected with 
enamelled scales, (ganoid,) else with asperities or spinous productions, characters by which 
these fishes are always easily distinguished from those of the other orders. The swimming 
or air bladder has no air duct in communication with the throat. 

SYN.-Plectognathts , Cuv . Tab!. elem. Hist. nat. Anim.1798; Regn. Anim. II, 1817, 144; 2d ed. 11, 1829; &, ed. illustr. 
Poiss. 333. 

Plectognathi, BoNAP. Sagg. Oistr. metod. Anim. Verterbr.1831, 120.-RrcHARDS. Faun. Bor. Amer. III, 1836, 277.
DElCAY, New Y. Faun. IV, 1842, 323.-MuLL. in Wiegm. Archiv fiir Naturg. 1845, I, 134, & 137.-STORER, 
Synops. 1846, 239. 

The family of Ostracionidae, the third of this Order, has furnished as yet no representatives 
to the ichthyic fauna of our western coast, where, no doubt, some of them exist. Not being 
marketable fishes, they are no object of attraction except to naturalists, who, so far, have had 

but few opportunities to prosecute their explorations in that region of the country. 
A "sun-fish," "head-fish," or "moon-fish," (Orthagoriscus) as sometimes called, has been 

observed off the harbor of San Diego, as I am informed by my friend Lieut. Trowbridge. 
The "moon-fish" may well be considered as the type of a fourth family (Orthagoriscidae) 

amongst the P lectognathians. 

Family 13ALISTIDAE, Bon a p. 

The body is compressed, rather short and deep, covered with either large or small scales, or 
else with prickles, or granules. The snout is sub-conical and prolonged, terminated by a small 
mouth provided with a few isolated teeth. There are two dorsal fins, the anterior one often 

reduced to a single spine. The pelvic bone is prominent; the ventral fins being, however, but 
imperfectly developed. 

SvN.-Balistidae, BoNAP. Sagg. Distr. metod. Anim. Vertebr. 1831, 120.-DEKAY, New Y. Fnun. IV, 1842, 333.-STORER, 
Synops. 1846, 243. 

Balistini, BONAP. Catal. metod . Pisc. Europ. 1846, 88.-MuLL. in Wiegm Archiv fiir Naturg. 1845, I, 134 & 137. 
Bali$tides, DuM. Ichthyol. analyt. 1856, 177. 

A species of this family was received during the early part of the present year from San 
Diego, California, where it was collected by A. Cassidy. The specimens having been mislaid 
in the moving of the Smithsonian collections from one end of the building to another a few 
months since, we are unable at present to refer it to its proper genus, and give any further 
description of the species, beyond stating that the specimens were of a jet black tint, :with light 
(either white or yellow) margined fins. 
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Family GYMNODONTIDAE, Yarrell. 

The skin is studded either with prickles or with granules . The shape of the body is short, 
thick, and rounded in some, oblong and compressed in others . The ventral fins are wanting. 
The snout is abbreviated and rounded. The mouth is rather small, provided with teeth of a 
very peculiar structure; there are either one or two in either jaw, resembling somewhat the bill 
of a parrot, the teeth themselves being composed of laminae, which wear off and are at the same 
time renewed. These laminae represent as many isolated teeth, which have combined into that 
compact mass, occupying the -whole extent of the jaws. 

SvN.-Gymnodontes, Cuv. R~n. Anim. II, 1817, 145; 2d ed, II, 1829; &., ed. illustr. Poiss. 334.-MuLL. in Wiegm. Archiv 

fti.r Naturg. 1845, I , 134 &. 137. 

Gymnodontidae, Y.&RRELL, Hist . .Brit. Fish. H, 1836; &., 2d ed. 1841, 457.- DEKAY, New Y. Faun, IV, 1842, 323.

STORER, SyMps. 1846, 239. 

Tetraodontidae, BoN.&P. Sagg. Distr. metod. Anim. Vertebr. 1831, 120. 

Gymnognathes, D uM. Ichth. nnnlyt. 1856, 157. 

The fishes of this family have only three branchial combs, or gills, a peculiarity of organization 
occurring in but few others . The swimming or air bladder is composed of two regular, sym
metrical , and approximated partitions, ur lobes, within which small pouches, or compartments, 
may be observed, giving rise to the idea that they were the analogues of t.he lungs. 

Most of the species, moreover, have the faculty of introducing atmospheric air into the 
stomach, to swallow air, as it were, by which process they increase in bulk, and diminish at the 
same time in specific gravity. In that condition they float ·motionless at the surface of the water, 
occasionally reversed so as to keep the dorsal _ region downwards. Hence the vernacular appel
lation of "balloon-fish," "globe-fish," "puffer," "swell-fish," &c. When caught, a sound 
or grunt is heard, caused either by the escape of the air from the stomach, else by that of the 
gases from the swimming bladder. We recollect having found sand, gravel, and pebbles to a 
considerable size in the stomach of a species of 'l'etraodon from the .Atlantic coast. 

TETBAODON, L inn. 

GEN. CHA.R.-Body short or elongated, with the abdominal region capable of much extension, and cevered either wholly or 

partially wiLh prickles; else smooth or studded with granules. Jaws divided upon their middle by a vertical suture, presenting 

the appearance as though four teeth were extant, two above and two below. 

SvN.- Tetraodon, L INN, Syst. Nature, ed. Xn I, 1678, 332; &., Mus. Adolph. Frid. 1764, 55.-Cuv. R~n. Anim.II, 1817, 

147; 2d ed. 11, 1829; &., ed. H. 1829; &., ed. illustr. Poiss. 337 . -STORER, Rep. Fish Mass. 1839, 169; &., 

Synops. 1846, 241.- DE KAY, New Y. F~un. IV, 1842, 327~-MULL. in Wiegm. Archiv fiir Naturg. I, 

1843, 330.-DuM. lchthyol. analyt. 1856, 160 . · 

The genus Tetraodon has recently been revised by J . J . Kaup in a catalogue, still MSS., of 
the Plectognathi of the British Museum. Several new genera are proposed by him; but their 
description not having come to our knowledge, we are unable to ten at present whether the 
following species belongs to the genus 'I'etraodon, as limited and characterized by that German 

naturalist. 
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TETRAODON POLITUS, G rd. 

Smooth Balloon-Fish. 

SPEC. Cu.a.n.-Body sub-cylindrical. Head very large, constituting the third of the length, caudal fin excluded. Pectorals 

broad, short, and rounded . Caudal posteriorly sub-convex. Skin perfectly smooth all over, the prickles remaining within the 

derm in the shape of indurated needles. Olivaceous brown above, maculated with black; yellowish and unicolor beneath. 

The head is sub-quadrangular, sub-pyramidal, larger across the thoracic region than the 
anterior portion of the body. Its upper surface is gently convex and quite declivous from the 
eyes to the snout, which is obtusely rounded off. The li ps are thick and fleshy, with their 
surface papillar, the mouth ·being proportionally large. The eyes are rather small, sub-ellip
tical, approximating the upper surface of the scull, their longitudinal diameter entering nearly 
eight times in the length of the side of the head. 

The body from the thoracic belt tapers regularly backwardR. The peduncle of the t~il is com
pressed, becoming quite thin at the insertion of the caudal. The height of the dors::.l fin is 
more than twice the length of its base; its upper margin is sub-convex; its origin is equidistant 
between the branchial apertures and the posterior margin of the caudal fin. Th~anal i~< inserted 
op}lOsite the dorsal and somewhat further backwards ; it is nanower than the dorsal, and nearly 
as deep as the latter is high, its inferior margin being quite convex. The caudal is posteriorly 
sub-truncated ; else broadly rounded off, and contained short of six times in the total length. 
The pecto:-als are very broad, rather short, posteriorly rounded off, or else convex. 

D 1, 7; A 1, 6; C 2, 1, 4, 4, 2; V 0; P 15. 
The skin is perfectly smooth to the touch. The small spines or prickles which are observed 

in other species of this genus appear to remain in the present one in an undeveloped or 
embryonic condition within the skin . 

The specimen described is somewhat over twelve inches in total length. 
The upper region of the body and head is olivaceous brown, maculated with black, minutely 

and profusely dotted with black also; the inferior region, from the n;idJle of the flanks, being 
uniform yellowish, sometimes merging into an orange tint. The dorsal and caudal fins are 
olivaceous brown; the pectorals and anal yellowish. 

List of specimens. 

Catal . Vo. of Locality. When · Whence obtained. Nature of Collected by-

No. spec collected. specimen. 

- - -- ----·- ---
983 1 San Diego, California •• ••• •••• • . J857 A. Cnssidy .. .. ..... . ... Alcoholic . A. Cassidy ........ ... .. 



ORDER VI. 

LOPIIOBRANCHII. 
The bony frame or skeleton is but partly ossified in the fishes which compose this Order, and 

their body is protected by scales or plates partly bony and partly corneous in structure, poly
gonal in shape, articulated and movable one upon another. The jaws are produced forwards, 
and united into a tube, at the apex of which the mouth is situated. The swimming or air 
bladder has no air duct leading to t~e throat. The gill apertures are small, one on either side 
of the nape, and the gills, instead of being comb-like, assume a tuft-like or granulated struc
ture, arranged upon t ... o series ·and situated under large, convex, and ·bony opercles. There are 
no creca to the intestine. 

SrN.-Lophobranches, Cuv. R~gn. Anim. H ,- 1817, 155; 2d ed. II, 1829; &, ed. illustr. Poise. 329.-DoM. lchth. analyt. 

1856, 169. 

Lophobranchii, Bo~JAP. Sag-g. Distr. metod. anim. vertebr, 1831, 119.-RICHARDS. Jo'aun. Bor. Amer. nr, 1836, 

276.-DEKAV, New York. Faun. IV, 1842, 319.-Mi:LL. in Witgm. Archiv fiir Naturg. 1t:s45, I, 137.

STORER, Synops. 1846, 238.-0wEN, Lect. Comp Anat Vert. Anim. 1846, 50. 

The members of this order are quite diversified in their external aspect. From the Sea-Horse 
(Hippocampus) to the :flying sea·horse (Pegasus) there is a gradual transition, the orientation 
excepted; but from the latter to the Pipe-fish (Syngnathus) there is quite a step. The peculiar 
structure of the gills appears to be the chief binding trait between these extreme forms. 

In Hippocampus and Syngnathus the muscles presiding over the movements of the dorsal and 
pectoral fins must assume a most perfect structure, if we are to judge of them by the action of 
these fins. Every ray has a range of movements almost unequalled in the class of fish. These 
·are so rapid that the eye can hardly catch them while in motion-we were going to say in 
·vibration. They execute a series of undulations in the longitudinal and vertical directions so 
as to simulate a screw in every sense of the word, and we would advise the inventive genius of 
our mechanics who study the screw propelling problem to pause an instant before this organic 
machinery, and ascertain whether nature has understood that problem as well as themselves. 

In either of the genera we have just been alluding to we find that the male sex is providtd 
with an elongated sub-caudal pouch, into which the eggs are sheltered, not merely until hatched, 
but where the embryos themselves remain for a cert11in length of time. Some very peculiar 
habits must be connected with this curious structure; peculiarit ies connected with the fecunda
tion of the eggs themselves and the moral tendencies of either sexes, since the male is made 
here the exclusive guardian and protector of the progeny. , 

In treating of the stickle-backs (Gasterosteus) we have noticed traits somewhat parallel to 
these: we allude to the construction of a nest by the male, and the watch he institutes 9ver 
the eggs therein laid by the female.-(See page 86.) 

Similar facts in the class of fishes are no longer isolated, as t_hey have been in the past 
history of ichthyology. The sun-fish (Pomotis), the cat-fish (Pimelodus), and the lump-fish 
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( Oyclopler·us), exhibit traits of a kindred nature. In most of the minnows (Oyprinodontidae) 
and the .Anableps, the eggs hatch within the abdomen of the female, and in the Embiotocoids 
there is a special pouch within which the eggs are first formed and afterwards develop until the 
young have undergone their fullest metamorphoses. The Embiotocoids, when observed for the 
first time, seemingly recalled to mind the opossum of North America, and the entire tribe of 
the kangaroo of Australia ; but if any fish deserves the appellation of opossum-fish we venture 
to claim it for the tribes of Lophobrancltii we are treating of in these pages. 

The Lophobranchii have been recently the subject of investigations on the part of Mr. Kaup. 
The genera which he has established being for the present known to us only nominatively, we 
are at a loss to distribute them in the families we are inclined to adopt in the present Order. 
The generic divisions adopted by lYir. · Dumeril in his "Ichthyologie analytique" are not 
sufficiently characterised to the same purpose. 

Family IIIPPOCAMPIDAE, owen. 

The" sea-horse" family being composed, to our knowledge, of but one genus (Hippocampus), 
we will not enlarge upon its characters here, since alluding to them would be a mere repetition 
of their enumeration further on. 

SYN.-flippocampidae, OwEN, Lect. Comp. Anat. Verlebr. Anirn. 1846, 50.-Bo. Iconogr. Encyc!. IT, 1850, 232. 

This family is not adopted by all systematic writers, some of whom combining it with that of 
Syngnathidae, either under the latter appellation, else designating it by the name of the Order 
itself. The position these fishes assume in the media in which they live is not the least of their 
peculiarities entitling them to the rank of a family in the ichthyic method. 

HIPPOCAMPUS, Cuv. 

GEN. CHAR.- Body short, deep, and compressed heptangular; tail slender, quadrangular, tapering, and coiled up inwardly. 

External surface of both body and tail divided into parallelograms by longitudinal and transverse ridges, with tubercular points 

at the angles of intersection. Head sub-pyramidal , bent downwards. One dorsal fin ; neither caudal nor ventrals; an anal 

fin in hoth sexes. Pectoral fins of moderate development. 

SYN.-flyppocampus, Cuv . R~n. Anim. II, 1817, 157; 2d ed . II, 1829; &, ed. illustr. Poiss. 331.-STORER, Rep. Fish. 

Mass. 1839, 167; &, Synops. 1846, 239.-DEKAY, New Y. Faun. IV, 1842, 322.-DuM. Ichthyol. nnalyt . 

1856, 170. 

Deprived of caudal fin to execute their onwards motion, the sea-horses (Hippocampus) are 
reduced to coiling up their tail and to assume a vertical position in the medium in which t hey 
live, a position unknown elsewhere in the class of fish . They progress slowly anu uniformly 
forwarrls or obliquely upwards; in their descending movements the orientation is not changed; 
the tail remains directed downwards. The movements are executed by the means of the pec
toral fins ; the dorsal acting chiefly as a rudder. They appear to IJe easily tired, for after 
being active a short time they seek submarine supports to which they attach themselves by the 
means of their prehensile tail. 

HIPPOCAMPUS INGENS, Grd . 

The Great California Sea-Horse. 

SPEc. CBAn.- Body composed of twelve segments; tail Ionge· than the body and head together, divided into thirty-eight 

segments. H ead constituting the sixth of the totnllength; it being contained about twice in the length of the body and thrice in 

that of the tail. Spiny crest nt the base of the snout rather inconspicuous. Three pairs only of thoracic bony processes. Blackish 

or deep chesnut brown, punctulated with white. 
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Some of the specimens before us measure nine inches in total length, from the apex of the 
snout to the tip of the tail. The length of the rostrum from the anterior rim of the orbit to 
the tip of the snout is the half of the length of the head. The eye is circular, and its diameter 
enters six times in the length of the side of the head: hence thrice anteriorly to the orbit. The 
occipital bony process is subpentagonal, and crowned by five obtuse, nearly horizontal points, 
sometimes reduced to finely crenated ridges ; a feature not altogether peculiar to this species. 
Upon the anterior declivity of the same process may be seen one or more blunt protuberances. 
The supra-orbital process terminates either into a crenated ridge or a double blunt knob. Between 
the latter processes there is a shallow inter-orbital depression converging anteriorly into an acute 
angle, at the summit of which may be observed the inter-olfactive crest, which is rather small 
and finely crenated. On either side of this crest, and close to the orbit, are situated the nostrils 
at the very base of the tubular rostrum. The Hupra-tympanic proceRR is simple and nearly hori
zontal. The thoracic arch exhibits three small processes: one upon~its upper extremity, nearly 
at the same level with the supra-tympanic one; the second or middle one in advance of the 
insertion of the pectoral fin immediately below its middle; the third occupies the inferior branch 
of the said arch, being directed downwards and backwards. The processes at the angles of 
intersection of the ridges of the surface of the body and tail are sometimes acute ; at others, 
crest-like. This is especially the case over the ventral line where they assume their greatest 
development. The subcaudal embryonal pouch of the male is nearly equal to the body in 
length ; hence, much shorter than t he remaining portion of the tail. The vent is placed nearly 
opposite the middle of the dorsal fin. The dorsal fin itself is longer than high, superiorly 
convex, and rather higher posteriorly than anteriorly; its base entering about thrice in the 
length of the body, and twice and a half time between its anterior margin and the occiput. 
The pectorals are very broad and short, posteriorly rounded off; their longest rays being nearly 
equal to the insertion of the fins themselves. The anal is much deeper than broad; the middle 
rays are the deepest. 

D 19; A 4; CO, 0; V 0; P 15. 
The ground color is either entirely olivaceous black, or yellow, maculated with deep chesnut 

brown ; crowded whitish dots being 8cattered all over the body, head, and tail. About the 
orbits these dots are arranged upon irradiating series; and over the sides of the head, in series 
irregularly undulating. 

List of specimens. 

Catal. No. of Locality. When Whence obtained. Nature of I Collected by-

No. spec. collected. specimen. ' 

--
982 5 I San Diego, Ca!if!)rnia ..•• •• . 1857 A. CasP.idf . .. . . .. ........ . . Alcoholic. A. Ca~8ipy ..•••• ••• ••• •• 

Family SYNGNATHIDAE, Bonap. 

The same remark consigned under the head of Hippocampidae applies to this family, for the 

genus Syngnath~ts ihe ts sole generic type, which we have had an opportunity of examining. Those 

established by Kaup ·are quite numerous, but the description of their characters has not yet 

come into our hands. 
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Su.-Syngnalhidae, BoNAP. Sagg. Distr. metod. Anim. Vertebr., 1831, 119.-D&KAv, New Y. Faun. IV, 1842, 319.-STon·En, 
Rep. Fish, Mass. 1839, 162; &, l:iynops. 1846, 238.- 0w.t::-'1 Lect. Comp. Anat. Vertebr. Anim. 1846, 50.

Bo. Iconogr. Eocycl. II, 1850, 232. 

On either coast of North America the genus Syngnathus is the only one of the family which 
has furnished us with representatives. 'rhey have been observed from the coast of Massachusetts 
to the Gulf of Mexico, and from San ~iego, California, to Puget's Sound, Washington Territory. 

SYNGNATHUS, Artedi. 

GEN. CHAR.- Body elongated, slender, heptangular; tail slender, elongated, tapering, and quadrangular, continuous with the 
body, and lonl(er than the body and head together. Body and tail both covered with indurated parallelogramic plates, arranged 
in longitudinal and parallt~l series, with a slight longitudinal Hnd crest~>d ridge along their middle. Head elongated, slender, and 
sub-cylindrical, in a direct line with the body. Opercular apparatus large; branchial apertures srnllll. One singe dorsal 
fin; one caudal, posteJ iurly rounded or convex; no ventrals; a vestige of an anal in the female sex. Pectorals broad and short. 

Sni.-Syngnalhus, ART. Gen. Pisc. 1738; &, ed. Walbaumi, 1792, I -LINN. Syst. Nat. t~d. xa I, 1758, 33£\.- Cuv. Regn. 

Anim. II, 1817, 156; 2d ed. I£, 182!); &, ed. illustr. Poiss. 330.-STonsn, Rep. Fish. Mass. 1839, 162; 
& , Synops. 1846, 238.-D.t:KAv, New Y. Faun. IV, 1842, 319.- DuM. Ichth. analyt. 1856, 171. 

The pipe-fish (Syngnathus) assume a horizontal position in the medium in which they live 
as usual in the class of fishes. Their onward movements depending chiefly upon the exertion 
of the dorsal and pectoral fins, which are the propelling organs; the caudal playing the part of 
a rudder. 

1. SYNGNATHUS CALIFORNIENSIS, Storer. 

Californian Pipe-Fish. 

SPEc. CHAR.-TTead contained seven times in the total length; a little short of twice in that of the body. Anterior rim of 
the orbit nearer the insertion of the pectoral fins than the apex of the snout. Longitudinal diameter of the orbit entering nine 

times and a half in the length of the side of the head. Origin <'f dorsal fin situated opposite the anterior edge of the vent ; its 
base in the male sex enteriag twice in the length of the body, from the concavity of the thoracic belt to the vent. Dark reddish 
brown ; yellowish beneath; lower portion of the sides dashed with white. 

SnL- Syngnathu3 califw-nimsi..•, STORER, in Proc. Bost Soc. Nat. Hist. II, 1845, 73 ; &, Synops. 18!6, 272.- Gno. in Proc. 
A.cad. Nat. Sc. Pbilad. VIII, 18S6, 137. 

Syngnathm griso·lineatus, AYREs, in Proo. Cal. Acad. Nat. Sc. I , Dec. 1854, 14. 

Having had an opportunity of studying either sex of this species comparatively, the characters 
assigned to H have thus served as a standard towards the discrimination of the following 
species, some of which being based U!JOn male, others upon female specimens alone. 

The largest specimens before us measure over eleven inches in total length; the head forming 
the seventh part of it. Nineteen plates may be counted anteriorly to the vent, and forty-two 
posterior to it; the vent itself occupying one intermediate plate. The base of the dorsal fin 
of the female sex entering twice and a half times on the distance between the concavity of the 
thoracic belt and the posterior edge of the anal aperture ; its posterior margin in either sex 
being nearer the extremity of the caudal than the apex of the snout ; much more so in the 
female than in the male. The length of the sub-caudal pouch being equal to the distance 
between the vent and the anterior third of the snout. 

D 38; A 3; C 1, 4, 4, 1 ; V 0; P 12 or 13. 
The color of the upper regions are dark reddish brown, somewhat lighter on the flanks, the 

lower part of which are dashed with whitish. The inferior regions are yellowish white 
maculated with brownish. 
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List of speqimens. 

Catal. No. of Sexes. Locality. When col- whence obtained. Orig. Nature of Collected by-
·No. spec. lected. No. specimen . . 

----
967 4 d'&Q Tomales bay, Cal • •• •. 1855 E. Sarnu!!ls ... . ...... . . . . . . . Alcoholic. E. Samuela .••••••• • ••• 
968 1 Q San Francisco, Cal. ••. 1856 Dr. W. 0. Ayres .•• • • • 25 .••• do • • •• Dr. W. 0. Ayres •••• ••• 
973 1 . . . . . . Monterey, Cal. ••••••• 1855 A. S. Taylor .••••••• • • . ..... .••• do •••• A. S. Taylor •• • •••• ••• 

2. SYNGNATHUS BREVIROSTRIS, Grd . 

Short,.nosed ~ipe-fish. 

SPEC. CnAR.-Head contained eight times in. the total length : a. little over twice in that of the body. Anterior rim of the 
orbit nearer the apex of the snout than the base of the pectoral fins. Longitudinal diameter of the 'orbit entering seven times 
and a ha.lfin the lengtlt of the side of the head: Origin of dorsa.l.fin pla.ced opposite the a.nterior edge ofthe anal aperture; its 
base, in the male sex, entering twice · and .a ha.lf times in the length of the bo.dy. Oliva.ceous brown, 'With darker maculae 
above and whitish dots beneath. 

·Snr.-Syngnatlms brevirostri.r, Gan. in Proc. Acad. Nat. Sc. Philad. VII, 1854,156. 

The total length ofthe specimen before us measures about six inches and a. quarter; the bead 
forming the eighth part' of it. There a1'e eighteen plates. anterio~; to the· vent, and thirty-seven 
posterior to it. The base of the dorsal fin enters twice and one fourth in the length of _the 
body; the posterior margin of the same fin i_s nearly equidistant between the apex of the snout 
and the extremity of the caudal fln. The length of the snb-cauda.l pouch is eqn~{l to the 
distance between the vent and the pupil. 

D 30; A 0; C 1, 4, 4, 1; V 0; P 12. 
The color is olivaceous brown ; the head being vermiculated, and the body_ maculated with 

blackish brown; the lower portion of the flanks and the belly are dotted with white. The caudal 
region assuming a darker tint than the body and the head. 

List of specimens. 

-
Catal. No. of Sex. Locality. Whence obtained. When col- Nature of Collected by -

~o. spec. lected. specimens. 

----
969 1 d' San Diego, California. ••• • • •••• ••••• Lieut. W. P . Trowbridge 1853 Alcoholic .• . A. CaAidy ••• 

/ 

3. SYNGNATHUS LEPTORHYNCHUS, G rd. 

Slender-nosed Pipe-fish. 

~PEC. CnAa.-Head· contained six times and a half in the total length, caudal fin excluded: twice in that or the body. 
Anterior rim of the orbit nearer the base of tho pectoral fins than the apex of the snout. Longitudinal diameter of the orbit 
entering seven times and a. half in the length of ihe side of the head. Origin of dorsal fin situated nearly opposite the anterior 
edge of the vent, rather posteriorly than anteriorly to that point; its base, in the female sex, entering thrice on the distance 
between the concavity of thoracic belt and the posterior edge of the anal a. pert are. Dorsal region yellowish brown; sides 
oliv.aceous and .vermiculated ; abdomen yellowish. 

STN.-Syngnath.mleptorh.yRdlm, GaD. in Proc. Aca.d. Nat. Sc. Phila.d. VII, 1854,156. 

The entire length of the specim~n observed measures six inches, the .head forming lllOre than . 
the seventh part of it. There are eigbteen plates anterior to the vent, .. and forty-one posterior· 

44 a 
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to it. The posterior margin of the dorsal fin is nearer the extremity of the caudal than the 
apex of the snout. 

D 32 ; A 3 ; C 1, 4, 4, 1 ; V 0; P 10. 
The dorsal region is yellowish brown ; the flanks are olivaceous, the upper half maculated or 

streaked with blackish, the lower half vermiculated with brown ; the belly being yellowish 
with a more open mesh work of brownish lines. 

List of specimens. 

I Catal. 1No. of Sex. Whence obtained. When collected. Nature of Locality. Collected by-

~~ spec. -------
specimens. 

670 I 1 I <;? San Diego, California •.. . . 

----
Lt. W. P . Trowbridge. 1853 Alcoholic ... A. Cassidy, . .• ••• 

4. SYNGNATHUS ABBOTI, Grd . 

Abbot's Pipe- fish. 

SPEc. CnAR.-Head contained seven times and a half in the total length, caudal fin excluded : somewhat over twice in that 
of the body. Anterior rim of the orbit nearer the insertion of the pectoral fins than the apex of the snout. Longitudina l 

diamet~r of the orbit entering eight times in the length of the side of the head. Origin of dorsal fin situated rather in advance 

of the anterior edge of the anal aperture; its base, in the female sex, entering twice and one-third of a time on the distance 

between the concavity of the thoracic belt and the anterior edge of tho vent. Dark or blackish brown above; brownish beneath. 

A very slender and elongated species ; t he specimen before us measuring a little over nine 
inches. There are nineteen plates anterior to the vent, and forty-two posterior to it. The head 
constitutes more than the eighth part of the length. The posterior margin of the dorsal fin is 
nearer the extremity of the caudal than the apex of the snout. 

D 39; A 3; C 1, 4, 4, 1; V 0; P 12. 
The upper region of the head and body is blackish brown ; the sides of the head and the 

flanks assume the same tint, but are finely streaked or dotted with yellowish golden. The 
inferior surface of the head and belly are yellowish golden, maculated with brown or black. 
The caudal region is darker than the body. 

List of specimens. 

""''·jN "· "' Sex. Locality. When Whence obtained. Nature of Collected by-

No. spec. collected. specimen. 

---- -------·------
971 1 1 <;? San Francisco, California .. 1855 Lt. R. S. Williamson •• • • Alcoholic. Dr. JohnS. Newberry ... 

5. SYNGNATHUS .ARUNDINACEUS, Grd . 

Reed Pipe- fish. 

SPEc. CnAR.- Head contained seven times in the total length: t wice in that of the body. Anterior rim of the orbit 
equidistant between the .apex of the snout and the insertion of the pectoral fins. Longitudinal diameter of the orbit entering 

eight times and a half in the length of the side of the head. Anterior margin of· dorsal fin situated in advance of the anal 

aperture; ita base, in the male sex, entering twice and a quarter of a time on the diEtance between the concavity of the thoracic 
belt and the anterior edge of the vent. Blackish brown, maculated beneath with golden yellow. 
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This species has the general appearance of the preceding one, and the specimen referred to 
being of the same length, a comparison between the two species is 'thus made most thorough, 
and would be still more so had we before us the same sexes. 

There are' eighteen plates anterior to the vent, and forty-three posterior to it. The head 
constitutes the seventh of the total length. The posterior margin of the dorsal fin is equidistant 
between the apex of the snout and the extremity of the caudal fin. 

The length of the sub-caudal pouch is equal to the distance between the vent and the apex of 
the snout. 

D 34; A 0 ; C 1, 4, 4, 1 ; V 0; P 11 or 12. 
The color is blackish brown ; the' lower part .of the flanks and the belly being maculated with 

golden yellow. The sides of the head exhibit likewise yellowish streaks. 

List of specimens. 

Catal. No. of Sex. Locality. When col- Whence obtained. Nature of Colle~ted by-
No. spec. lected. specimens. 

-----------
972 1 a . Coast of California ......... . 1855 Dr. George Suckley .. 1\.lcoholic •• Dr. George Suckley .•• 



ORDER VII. 

G.ANOIDEI. 
In the representatives of the Ganoid order the internal skeleton is either bony or else carti

laginous, and the scales which invest the surface of their body consist either of angular or 
rounded plates, of a bony base, and covered with an external layer of enamel, similar in structure 
to the enamel of teeth, else they assume the shape of bony shields; others stili" are perfectly . 
naked. The caudal :fin is more or less heterocercal, and the anterior margin of the :fins often 
provided with a double series of shingle-like plates, or points the so called fulcrae. Several of 
them are provided with an accessory breathing organ placed under the opercle, and which is to 
be distinguished from a pseudo-branchia. Some of them are likewise possessed with spiracles. 
The swimming or air bladder is provided with an air duct, which communicates.with the throat, 
as in many osseous fishes; but the rete mirabile is wanting. There are oviducts leading the 
eggs out, without allowing them to fall in the a?dominal cavity. Oftentimes the intestinal 
canal exhibits a spiral valve, as in Plagios'omi. The manifold valves of the aorta, the free gills 
protected by an opercle, an accessory gill under the gill covers, and the abdominal position of 
the ventrals, are characters which the ganoids alone exhibit in combination. To these may be 
added a peculiarity in the direction of the optic nerves, which consist in not crossing one another 
before entering the orbit. 

SYN.-Ganoidts, AcASs. Rech. Poiss. foss. II, 1833, IX. 

Ganoidei, BoNAP. Vert. Syst. 1837, 43 ; &., Catal. Pisc. Europ.1846, 4.-AGAss. Nomencl. Zoo!. Pisc. , 1844. M·~LL. 
in Wiegm. Archiv flir Naturg. 1845, I, 129 & 137. 

The structure and natural affinities of the :fishes constituting the ganoid order have been made 
the subject of very spedal investigations by Prof. Joh. Muller, and which have somewhat modi
fied their classification as formerly proposed by Prof. Agassiz. Muller's researches are the 
standard of all future investigations upon this strange and curious order of :fishes, and which 
includes numerous extinct types, illustrated and described in the various works on Palaeontology 
or fossil remains. 

Family AMIADAE,. Baird. 

Opinions are at variance regarding the systematic position this family is to occupy in the class 
of :fishes. Its representatives are but few, perhaps reduced to a single living species, which has 
been placed by some writers in the herring family, whilst others have associated it with some 
extinct types of past eras. Still others consider it as entitled to a place amongst Holostean 
ganoids, on the ground of the aorta being provided with :five or six valves. 

SYN.-.Omiadae, Bn. Iconogr. Encyclop. II, 1850, 234. 

The genus Amia, so far unique in this family,. is exclusively confined to the fresh waters of 
North America, and occurs chiefly in the southern and northwestern States, where they are 
known under the names of "mud-fish" and "marsh-fish," and sometimes "dog-fish" also 
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The latter, however, is more local, and seems to have originated amongst the settlers of the 
western and northwestern States. In the lake Champlain, it is known as the "bowfin;" the 
name of" mud-fish" prevailing at the south, and that of" marsh-fish" at the extreme north, in 
Canada especially. 

AMfA, Linn. 

GEN. CHAR.-Body .elo'ngated, sub-cylindrical, somewhat deeper than broad, else compressed, covered with flexible and 

imbricated, pcsteriorly rounded or sub-angular scales, mailed organoid in structure. The head is rather short and rounded; 

its upper surface being depressed, naked, exhibiting conspicuous sutures. The mouth large, and the jaws sub-equal, provided 

with conical teeth and an exterior row of smaller pavement-like ones withi'u. The gill apertures are continuous under the 
throat ; an elongated bony buckler exists between the branches of the lower jaw, ex.tendipg from its symphysis to the 
edge of the gill openi'ngt>. There are twelve flattened branchiostega.l rays on either side-else, eleven on one side and twelve 

on the other. A long and rather low dorsal fin; a shon and pr-oportionally deep anal. The caudal is rounded upon its 
posterior margin, and sub-homocercal at the base. Ventrals abdominal in position. The air bladder exhibits a cellular 
structure similar to fhat of some reptiles. 

SY~.-Amil!, LINN. Syst. nat . ed. XII, 1766, 600 -Gx. in Linn. Syst. nat. ed. XIII, I , iii, 1788, 1352.~Cuv. Regn. Anim. 

II, 1817, 179; 2d ed. II, 1829; &, cd. illustr. Poiss. 284.-DEKAY, New Y. Fauna IV, 1842, 270.-SToRER, 

Synops. 1846, 212.- Cuv. & VAL. Hit>t. nat. Poiss. XIX, 1846, 402.-Dux. Ichtbyol. analyt. 1866·, 490. 

There is no genus the monographic study of which would be more desirable than that of 
Amia, for, opinions are very much at variance as to the number of species to be admitted in the 
ichthyic method. By some 'writers only one is recognized; whilst others distinguish as many as 
ten or twelve, all inhabitants of fresh waters of North America. 

With but scanty materials before us we are ill prepared to prosecute investigations regarding 
specific characters, and the few, specimens which we have examined are recorded further on 
under such beadings as were thought most akin. But whenever a complete collection of these 
:fishes shall have been brought together, it is our aim to compare critically the specimens from 
the various localities) with a. view of ascertaining the number of species which really exist. 

1. AMIA OCELLICAUDA, Richards. · 

Marsh-Fish, Dog-Fish. 

SPEC. CHAR.-An oblong black spot, with a lighter margin, obliquely situated at the base of the upper lobe of the caudal 

fin and inclined forwards. Head contained four times and a half in the total length. Insertion of ventrals nearer the baRe 

of the caudal than the ext r.:mity of the snout. Anterior margin of anal fin nearer the base of the pectorals than the 
posterior margin of the caudal. 

SYN.-Amia ocellicauda, RICHARDS. Faun. Bor. Amer. III, 1836, 236 -Cuv. & VAL. Hist. nat. Poiss, XIX, 1846, 422. 

The specimen observed is eighteen inches in total length, in a very perfect state of preserva
tion, ·save the coloration, the freshness of which is always impaired by a protracted immersion 
in alcohol. It is referred provisionally to Richardson's species without critical examination, 
until an opportunity shall be-afforded us to study and compare all the species of this genus. 

List of specimens. 

Cato.l. No. of Age, Locality. When Whence obtained. Nature of Collected by-
No. spec. collected. specimen. 

---------
1000 1 Adult. Lake Amelia, Minn ..... 1853 Gov. I. I. Stevens .... . Alcoholic. Dr. Geo. Buckley .. . 
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2. AMIA OCCIDENTALIS, ·DeKay. 

Western ltlud-Fish, Dog-Fish. 

SPEC. CIIAR.-Base of caudal fin without spot of any kind. Head constituting nearly the fi fth of the total length. In
sertion of ventrals nearly equidistant between the .base of the caudal and the extremity of the snout. .Anterior margin of · 
the anal fin nearly equidistant, also, between the base of the pectorals and the posterior edge of the caudal fin. 

SYN.-- Amia occidentalis, DEKAY, New Y. Faun. IV, 1842, 269; pl. xxxix, fig. 125~---Cuv. & VAL. Hist. nat. Poiss XIX, 
1846, 429. 

A specimen, twenty-six inches in total length and in the shape of a skin, otherwise well pre
served for zoological ~tudies. It is referred, provisionally, to DeKay's species until further 
investigations into the structure and habits of the other species shall enable us to determine 
their systematic characters. 

List of specimens. 

Catal. No. of Age. Locality. When Whence obtained. Nature of Collected by-

No. spec. collected. specimen. 

---- - - -
1001 1 Adult .. Lake Amelia, near Fort Snelling, Minn. 1853 Gov. I. I. Stevens. Alcoholic. Dr. Geo. Suckl.ey 

Family SAURIDAE, DeKay . . 

The skeleton in the fishes of this family is entirely ossified. The body is elongated, sometimes 
very slender, and protected by lozenge-shaped scales of a bony base, and enamelled, smooth 
surface, firmly united to one another, constituting one of the most impenetrable coatings ever 
met with in the class of fishes. The jaws are furnished with rasp-like teeth,-intermingling 
with conical and acute ones. 

The ulterior zoological as well as anatomical characters of the gars (Lipidosteus) and Bichirs 
(Polypterus) are so diversified that little else remains to be told respecting family traits ascribable 
to both genera, and we should rather be inclined to adopt Muller's suggestion in considering 
either of them as the type of a peculiar family. 

SYN.-Sauroides, Agass. Rech.. Poiss. foss. II, u, 1833, 2 & 158. 

SauroidF:i, AGAss . Nomencl. Zool. Pisces, 1844.- Mu.tL. in Wiegm. Archiv fur Naturg. 1843, I, 327. 

Sauridae, DEKAY, New Y. Faun. IV,1842, 271.-SToaEn, Synops. 1846, 213. 

The i).shes of this family constitute the order of Holostean ganoids of Professor Muller,* 
which he again divides into two families, the Lepidosteini of North America, and the Polypte
rini of Africa, the only living representatives of this most remarkable group. By far more 
numerous are the genera and species whose remains lie imbedded in the strata which compose 
the earth's solid crust. 

LEPIDOS TEUS, a p. 

GEN. CHAR.-Snout elongated; jaws somewhat unequal; upper one formed of numerous pieces; vomer double; lower jaw 

composed of as many pieces as in the reptiles. Rasp-like teeth on the surface of the jaw bones, with long conical and acerated ones 
at their edges. The vertebrae are anteriorly convex, and posteriorly concave. N O@trils near the apex of the elongated jaw. 
A gill cover and a pseudo-branchia, but no spiracles. Four branchial arches, each provided with a double combed gill, and 
between the last arch and the pharyngeal bones a split may still be seen. Three branchiostegal rays on either side. The 

"' Wiegmann's Archiv fur Naturgeschichte, 1845, I, 119, & 137. 
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anterior margin of all the fins exhibits a double row of spin'e-like scales. The insertion of the caudal fin is oblique; a portion 

of its rays being inserted at the extremity of the vertebral column ; the other portion under it. The dorsal is inserted far back, 

opposite the anal fin. The ventra Is are abdominaL The stomach bas no cceca; the pylorus having numerous abort appendages. 
The intestine recurs twice upon itself. The air bladder is cellular, and through an elongated split it communicates with the upper 

wall of the throat. 

SYN.-Ltpidostrus, LAOEP. Hist. nat. Poise. V, 1803; ed. 800, IV, 1819, 59.-Cvv. R~gn. Anim. II, 1817, 181; 2d ed. II, 

1829 ; &, ed. Illustr. Po iss. 286.-AG.us. Recb. Poiss. foss. II, ii, 1833, 4 ; &, Lake Super. 1850, 254.

DxKAY, New Y. Faun. IV, 1842, 271.---Muu .. in Wiegm. Archiv fiir Naturg. 1845, I, 119.-STonEn, 

Synops. 1846, 213.-DuM. Icbtbyol. analyt. 1856,434. 

For years past ichthyologists have been looking forwards for a promised monograph of this 
genus by Professor Agassiz, and since his studies of this peculiar group must necessarily be 
based upon a large amount of material, they woul4 have proved of great· assistance to us in the 
preparation of the present report. The above diagnosis is derived chiefly from Professor 
Muller's description of this genus: · 

There are three well marked groups in the genus L epidosteusj the first one is characterized 
·by a very narrow and prolonged snout) the mouth being longer than the head, properly so called, 
with but one row of larger teeth at the upper as well as lower jaw : Lepidosteus oxyu1·us is the 
type of this group. In the second group ( Cylindrosteus) the snout is depressed, rather broad, 
equal in length to the head, properly so called, with but one row of larger teeth at the upper 
as well as at the lower jaw: Lepidosteus platostomus is the type of this second. group. Finally, 
the third group (Atractosteus) is characterized by a very broad snout, nearly equal in length to 
the rest of the head, or somewhat longer, with two rows of larger teeth at the upper jaw: 
L epidosteus f erox being the type of this group. 

1. LEPIDOSTEUS LEPTORHYNCHUS, G rd . 

SPEO CaAn.-Body anterior to the ventrals cylindrical, and posteriorly deeper than broad (thick); dorsal region sub-concave, 

broade"r than the abdominal region. Peduncle of tail very much compressed. Head constituting a little leaa than the third 

of the total length. Eyes well developed, sub-elliptical; horizontal diameter of the orbit entering fifteen times and a half in the 

length of the side of the head; nearly thrice and a half time behind its posterior rim. Anal smallar than the dorsal; either 

<•f these fins not extending the tip of their longest rays as far as the base of the caudal. Ventrals much larger than the 

pectorals, inserted further apart the thoracic belt than the anterior margin of the anal, and much nearer the posterior edge 

of the caudal than the tip of the rostrum. Olivaceous, upper regions spotted with black. 

The specimen before us measures from thirty-four to thirty-five inches. The head is slender, 
very much depressed, broader than deep,· tapering gradually forwards into an elongated 
rostrum. The upper jaw projecting beyond the tip of the lower one, which is entirely overlapped 
when the mouth is closed. The lower jaw is a great deal more than twice t'!J,e length of the 
rest of the side of the head, although not quite twice and a half as long. One" series of large 
conical and acute teeth may be observed right and left on either jaw, with an external series 
of much smaller teeth. The inner edge of the dental groove exhibits at the lower jaw two series 
of rasp-like teeth, the innermost ofw):lich is more slender than the other, whilst at the upper jaw 
there is but one series of similar teeth, resembling those of the slender kin.d just alluded to. 

The dorsal and anal fins are of moderate development, much higher or deeper than long. 
The ventrals are more stoutly built and much larger .than the pectorals. 

D 7 ; A 8 ; C 12 ; V 6 ; P 12. 
The rays in all the fins are very strong, sub-divided and branched off.; the outermost pectoral 
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ray alonA is simple, or else not sub-divided. · The fulcra extend beyond the two-thirds of the 
length of all the external rays. 

The number of scales in an oblique series across the body, beginning under .the ventrals and 
extending upwards and forwards, is forty-three : One dorsal median series ; seven from the 
dorsal region to the lateral line; and thirteen from the lateral line to the n;tedian series on the 
abdomen. 

•' 

I~ a similar oblique series, taken posteriorly to the ventral fins, there are thirty-seven scales: 
the dorsal series as usual ; seven from the dorsal region to the lateral line ; and nine from the . 
lateral line to the middle region of the abdomen. The tubes of the lateral line are very con-
spicuously developed. . 

The forms of the scales constituting the middle dorsal se.ries is quite different from all the 
rest : posteriorly rounded, broader than long, and sub-cordiform from the occiput to a certain 
distance back, becoming sub-elliptical further on and quite lanceolated as they approach the 
dorsal fin. On the sides of ehe body they are sub-rhomboid, sub-convex at their upper and pos
terior edge, and rather convex at their inferior edge. Towards the caudal region they are sub
trapezoid, angular, posteriorly lanceolated and acute. 

The ground color is olivaceous, spotted with bluish black above and on the· sides ; the abdomep. 
being light yellowish or straw color; the upper surface of the head and snout exhibiting the 
same spots as the back. The vertical fins are likewise spotted, whilst the pectorals and ventrals 
are of a uniform yellowish tint. 

List of specimens. 

Cu. tal. No. of L ocality. When collected. Whence obtained. Nature of Collected by-

No. spec. specimen. 

-- - -
1002 2 Devil 's river, Texas . . ••• • •. ...•••••. 1853 Capt. J ohn Pope . . Dried • • ••• • Geo. G. Shumard. 

2. LEPIDOSTEUS (CYLINDROSTEUS) LATIROSTRIS, G r d . 
SPEc. CnAR.-Body anteriorly cylindrical, deeper than broad (thick), upon its middle; dorsal region sub-convex, broader 

than the abdominal region. Peduncle of tail very much comprcsaed. Head constituting the fourth of the total length. Eye 

rather large, circular ; diameter of orbit entering about ten times in the length of the side of the h~ad ; thrice behind its posterior 

rim. Anal fin somewhat deeper and longer at its base than the dorsal ; the tip of its longest rays extending beyond the insertiun 
of the inferior rays of the caudal fin. Ventrals larger than the pectorals, and inserted nearly midway between the thoracic 
belt and the origin of the anal fin ; hence nearer the extremity of the rostrum than the convexity of the caudal fin. Bluish 

grey above ; dull yellow beneath. 

The species h~re referred to is closely allied to L epidosteus platostomus, from which it differs 
chiefly by a broader rostrum, tapering likewise less rapidly forwards. Its width ne.ar the apex 
is half that of its base, near the angle of the mouth. The base of the head is a good deal 
broader than deep. The number of the rays of the fins are as follows: 

D 8 + 1 ; A 9 ; C 12; V 6; P 10. 
All of them bifurcate and again sub-divi.de, except the last in the dorEal and anal fins, as well 

as the innermost in the pectorals, which are simple, else undivided. 
The number of scales in an oblique series across the body, with its initial point under the 

base of the ventrals, is from forty-six to forty-eight or from forty-five to forty ·seven: one dorsal 
median series ; nine or ten from the dorsal region to the lateral line ; and thirteen from the 
lateral line to the middle series along the abdomen. 
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In a. similar oblique row taken posteriorly. to the ventral fins we count from thirty-one to 

thirty-three scales, a dorsal series ; nine or ten from the dorsal region to the lateral line, and 

eltwen from the lateral line to the middle abdominal series. The latPralline is yet quite con

spicuous upon the specimen now before us, and which measures seventeen inches in total length. 

The color of the upper region is bluish grey, whilst the inferior region is dull yellow. The 
fins assume the uniform tint of the region to which they belong. 

List of specimens. 

Catal. No of Locality. When col- Whence obtained. Nature r'f Collected by-
No. spec. lected. specimen. 

-- --
984 1 Pecos river--- -- --- ---- - 1855 Capt. John l'ope -------- Alcoholic • • _ Capt. Pope ••• •• • ••• 

3. LEPIDOSTEUS (ATRACTOSTEUS) BERLANDIERI, G rd. 

SPEC. CHAR.-Body d'epress·ed, broader (thicker) than deep. Dorsal region depressed or sub-convex. Peduncle of the tail 

compressed and tapering backwards. Head centained three times and a J:lalf in the total length ; three times, the caudal fin 

excluded. Eye well developed, sub-circular; diameter of orbit entering about eight times in the length of the slde of the 

head: about twice and a half behind its posterior rim. Anal and dorsal fins nearly alike ; the extremities of their longest 

rays extending beyond the insertion of the outer rays of the c:1udal fin. Ventrals more slender than the pectorals, and 

inserted somewhat nearer the posterior edge of the caudal fin than the extremity of the snout. Dark greyish olive above ; 

l ighter beneath. Body and fins unicolor, except the caudal, which appears to be obsoletely spotted. 

We hLtve before us a specimen nine inches and a half in total length ; hence quite immature. 

The scantiness of the materials ·at our disposal forbid us entering more at length into the com

parative features between this species and L. ferox,. the type of the group to which it belongs. 

This can only be accomplished in the forthcoming monograph contemplated by Prof. Agassiz. 

The teeth of the lower jaw are largest ; the palatine seiies is next in size; then the maxillar 

series (upper jaw) properly so called ; the lower jaw being somewhat longer than the rest of 

the side of the head. 
The dorsal and anal fins are almost alike in size and shape. The pectorals are sub-lanceolated 

and shorter and broader than the ventrals, which are rather slender. The rays we have counted 

as follows: 
D 9 + 1 ; A 9 + 1 ; C 12; V 6 ; P 13. 

The number of the scales in an oblique series across the body, beginning under the ventrals 

and extending upwards and forwards, .is sixty-three: one dorsal median series; nine from the 

latter to the lateral line, and twenty-one from the lateral line to the middle series under the 

abdomen .. 
In a similar oblique series, taken posteriorly to the ventral fins, there are fifty-nine scales: 

the dorsal series as usual ; eleven from the dorsal series to the lateral line, and seventeen from 

the latera1line to the middle region under the abdomen. 
The scales of the dorsal series assume a different shape from those on the rest of the body. 

The surface of the scales is rugose or finely granular, like sand to the touch ; more so on the pos

terior half of the body than on the anterior half. The abdominal scales are not yet in contiguity: 

an area under the thorax, between the pectoral fins, is naked and scaleless .; a similar bqt sma.ller 

45 a 
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area may be observed between and behind the ventral fins. These areas exist in the immature 
state only, and are fille~ up as the specimens enlarge in size. 

List of specimens . 

• Cot.I. INo. ''I· .Ag,. 
I 

Locality. When col- Whence obtained. Nature of Coll~cted by-I No. spec. 
I 

lected. 

1003 - -1 -.1 Young 
I 

/ Tamaulipas, 
I 

MeX- --· -- ---- -- ---· Lieut. D. N. Couch __ Alcoholic ___ L. Berlandier ____ __ -

Family STURIONIDAE, Swains. 

The skeleton remains in a cartilaginous condition throughout life, and the vertebral column, 
instead of vertebrae, consists of a soft chord. The external surface of the body is either perfectly 
smooth (Spatulariae), else provided with longitudinal series of rather large, bony shields, between 
which much smaller dermic productions may often be observed (Acipenserini). The pseudo
branchiae, the accessory opercular gill, and the spiracles exist in various combinations in the 
several genera which constitute this family. There is but one dorsal fin, situated far back, and 
nearly opposite to the anal. 

SYN.- Studoniens, Cuv. Ite.~n. Anim. II, 1 7, 140; 2d ed. II, 1829; &, ed. illustr. Po iss. 349 • 

. sturionidae,SwAINS. Ess. Class. Fish. II, 1839,193.- DEKAY, New Y. Faun. IV ,1842, 344.- STORER, Synops. 1846,247· 

Stu1-ionideae, RICHARDS . Faun. Bor. Amer. III, 1836, 278 . 

.Bcipenserini, MuLL. Verg. Anat. Myxin. I, 1836; &, in Weigm. Archiv ffu Naturg. 1845, I, 119 . 

Spatulariae, MuLL. Vergl. Anat. Myxin. I, 1836; &, in Weigm . Archiv fiir Naturg . 1845, I, 119. 

· .Bcipenseridae, BoNAP . Sagg. Distr. metod. Anim. Vertebr. 1831.- AGA SS. LaKe Super. 1850,263 . 

.BcipenseJ·ides, AGAss. Rech . Poiss . foss. II, ii, 1833,277. 

These fishes constitute the order of Ohondrostean ganoids of Professor Muller, by whom they 
are further divided into two families : the Acipenserini, or true sturgeons, with longitudinal 
series of bony shields, and the Spatulariae, spoon-bill, or paddle-fish, as sometimes denominated, 
and in which the skin is naked, or else perfectly free from either shields or scales. 

T he generic types of the chondrostean ganoids are all represented in North America, three Of 
them being altogether peculiar to the latter continent: Scaphirhynchus, amongst Acipenserini, 
Polyodon and Planirostra, which constitute the group of Spatulariae. 

ACIPENSER, Art e d i. 

GEN. CHAR.- Body sub· fusiform, elongated, tapering posteriorly, provided with five longitudinal series of bony shields, the 

dorsal and lateral series extending from the thoracic arch to the caudal fin, whilst the abdominal series run from the base of the 

pectorals to that of the ventrals, whence an odd ser ies follows the under aspect of the tail to the caudal fin. Head of moderate 

size, its upper surface cuirassed; snout elongated, more or less acute. Mouth situated under the snout, toothless, in advance of 

which are inserted four hanging down, si mple or fringed barbels. Lips simple . Branchial apertures separated under the throat 

by an isthmus; gill covers well developed ; pseudo-branchiae and spiracula both extant. Dorsal fin posterior ; caudal with two 

unequal lobes; anal situated opposite and somewhat behind the dorsal; ventrals inserted posteriorly to the middle of the length 

of the body. 

SYN.- .Bcipenser, ARTEDI, Gen. Pisc. ed. Walbaumi, 1792, 498.- LINN. Syst. Nat. ed. XIIa I , 1766, 403.-GMEL. in Linn. 

Syst. Nat. ed. XIII, I, m, 1788, 1483.-Cuv. Regn . Anim . H, 1817, 141; 2d ed . II, 1829; & ed. illustr. 

Poiss. 349.- RAFIN . Ichth. Ohiens. 1820, 79.- FJTZ. & H EcK. in Ann. Wien. Mus. Naturg. I , 1835; &, in 

Zool. Abhandl. Ann. Wien . . VIus. Naturg. I, 1841, 264.-DEKAY, New Y. Faun. IV, 1842, 344.

ElTORER, Rep. Fish. Mass. 1839, 178; &, Synops . 1846, 247.- DuM. Ichthyol. analyt. 1856, 156. 



FISHES- STURIONIDAE- ACIPENSER ACUTIROSTRIS. 35-5 

The monograph of the sturgeons (.Acipenser) by Fitzinger and Heckel is replete of informations 
upon the natural history of .these fishes. The species of the Old World especially are treated 
of with much detail, while a good deal is yet untold)especting those of the New World. 

Tho short-nosed sturgeon, so abundant in the waters of California, and described under the 
name of 

ACIPENSER BRACHYRHYNCHUS, .A y r e s, 

in the Proceedings of the· California Academy of Natural Sciences I 1854 16 has not fallen 
' ' ' ' under our observation. It is so much more to be regretted, as its natural affinities seem to 

bring it nearest to .A. transmontanus, which we lack also in good specimens. 

1. ACIPENSER TRA~SMONTANUS, Richards. 

Columbia River Sturgeon. 

SYN.-.Ilcipenser !ransmon!anvs , RICHARDs. Faun. Bor. Amer. III, 1836,278, pl. xcvii, fig . 2.-DEKAY, New Y. Faun . 
IV, 1842, 347.- STORER, Synops. 1846, 248.-GRn. in Proc Acad. Nat. Sc. Phih.d. VIII, 1856, 137. 

Not in possession of any other Apecimen but a dried skin about thirty-seven inches in total 
length, we refrain entering into any details as regards its structure. The species is a very 
characteristic one, and which requires to be carefully re-investigated in order to furnish us with 
new data in the determination of the species recently observed along the coast of California, 
within its bays and the lower waters of its rivers. 

List of specimens. 

Catal. No. of Locality. When col- Whence obtained. Nature of Collected by-

No. spec lected. specimen. 

- -
1008 1 Columbia river .. ... ........... 1855 Dr. Geo. Suckley ....... Dried .... Dr. Geo. Suckley . .•••• • 

2. ACIPENSER ACUTIROSTRIS, Ayres. 

SPEC. CuAR.-Body sub-fusiform in profile. Head slender, upper surface nearly plane, depressed, declivous, with a shallow 
frontal groove. Snout tapering and acute. Mouth large; lips simple. Barbels filiform, simple, nearer the mouth than the 
·apex of the snout. Ten or eleven dorsal shields from the occiput to the anterior margin of the dorsal fin; twenty-six to twenty

seven shields in the la teral series, and nine or ten between the pectorals and the ventrals. All these shields being rather close 
to one another, although not quite contiguous. First dorsal shield united to the cephalic cuirass. 

SYN.--.Ilcipenser aculiroslris, AYRt:s, in Proc. Cal. Acad. Nat. Sc. I, 1854, 15.-GRD. in Proc. Acad. Nat. Sc. Philad. VIII, 
1856, 137. 

The museum of the Smithsonian Institution has in preservation a specimen of this species 
about twenty inches in total length, brought home by Lieutenant Williamson's party; and 
another specimen. about thirteen inches long, sent by Dr. Ayres himself. Both of these 
specimens, therefore, are larger than the one originally described by the latter gentleman. The 
snout in the younger specimen is proportionally more slender and more acute still than in the 
older one. The head forms about the fourth of the total length, somewhat more or less 
according to age. A shallow groove may be observed along the middle region of its upper 
surface which is gradually sloping from the occiput to the extremity of the snout. The eyes 
are sub-circular and of moderate development, situated midway between the apex of the snout 
and the posterior edge of the opercle. The barbelt~ are nearly equal in length and inserted 
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somewhat nearer the mouth than the apex of the snout. The mouth is very large, provided 
with sub-papillar or sub-corrugated lips. The margin of the jaws is protected by a sub-corneous 
sheath,"':exteriorly papillar, which on being removed leaves exposed numerous minute tentacles. 
~'hese tentaclE's, or cilia, correspond to the papilla of the corne0us sheath into which they are 
inserted. The anterior jaw corresponds to a vertical line drawn immediately behind the orbit. 

The pectoral fins are very large, broad, sub-lanceolated and posteriorly rounded off. The 
ventrals are inserted opposite the twelfth lateral shield, and sub-truncated ~pon their posterior 
edge. The anal is much deeper than long upon its base, with its exterior edge sub-concave. 
The dorsal fin is higher anteriorly than long, sub-convex upon the latter edge, and superiorly 
concave ; the height of its posterior margin enters twice and a half time in the length of the 
base of the same fin. 

The periphery of the shields is very deeply indented, Eerrated, or digitated, especially sideways. 
Their spiny crest oftentimes exhibits additional small spines or points, either anteriorly or 
posteriorly. The stellated incrustations which are observed over the surface not covered by the 
shields, are likewise very prickly. 

The dorsal region is purplish or bluish black, whilst the abdominal region is whitish. 

List of specimens. 

Catal. No. of Locality. When collected. Whence obtained. Nature of Collected by-

No. spec. specimens. 

--
1004 1 San Francisco, California •. 1855 Lieut. R. S. Williamson . . Alcoholic . •• Dr. J ohn S. Newberry. 

1006 1 . • • • • .. • • • • . do •• ••• ••• •• •. 1857 Dr. W. 0. Ayres . . ..... - .•• . do ...... Dr. W. 0. Ayres . .. . 

3. ACIPENSER MEDIROSTRIS, Ayres. 

SPEC. CHAR.-Body fusiform in profile. Head rather stout; upper surface sub-convex, declivous, with a median, wide and 

shallow deprtssion; snout anteriorly rounded and abbreviated. E :evcn dorsal shields from the occiput to the anterior margin 

of the dorsal fin ; thirty-seven shields in t~:e lateral series, and eight or nine between the pectorals and the ventrals. All the 

shields more or less approximated in their respective series. First dorsal shield united to the cephalic cuirass. 

SrN.-.Ilcipenser metlirostds, Arat:s, in Cal. Acad. Nat. Sc. I, 1854, 15.-GRD. in Proc. Acad. Nat. Sc. P hilad. 

v 111, 1856, 137. 

The head constitutes about the fifth of the total length. The eyes are rather small, sub_ 
circular, and situated much nearer the apex of the rostrum than the posterior edge of the opercle. 
The barbels being nearly equal in length and situated much nearer the apex of the rostrum 
than the mouth. The latter is very large, with a structure of the lips similar to those of A. 
acutiroshi11 ). the anterior jaw, in its retracted position, corresponding to a vertical line drawn 
through the pupil. The insertion of the ventrals takes place opposite the fifteenth lateral shield, 
they being subtruncated upon their posterior edge. The base of the dorsal is equal in length 
to the height of its anterior margin; it is superiorly convex, and quite low posteriorly. The 
anal is much deeper than long, sublanceolated, somewhat concave upon its outer edge. 

The periphery of the shields is entire, and the stellated incrustations which are observed over 
the intervening surface between the shield are likewise entire, or nearly so. 

The specimen which we have examined is a little short. of two feet in total length, and we 
believe was submitted to Dr. Ayres' inspection at San Francisco. This fact being st~te<l me;rely 
to show that the references to the present species have an imprint of authenticity. 
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List of specimens. 

Catal. No. No. of spec L ocality. When Whence obtained. Nature of Collected by-
collected. specimen 

---------
1005 1 San Francisco, California .. 1855 Lieut. R. S. W111iamson .. Alcoholic . Dr. John S Newberry ... 

SCAPHIRHYNCHUS, Heck . 

GEN. CnAR.-Body sub-fusiform, provided with five longitudinal series of pentagonal bony shields, extending from the head 

to the fins, posterior to which it is depressed and completely covered by these shields . Upper surface of head cuirassod ; snout 

prolonged. Mouth situated under the snout, toothless, and in advance of which are four, hanging down, barbels. Gill 

covers well developed; neither pseudo-branchiae nor spiracula. Gill openings separated under the throat by a rather narrow 

isthmus. The vertebral column tapers oft' into a filament, very much elongated in the young. 'fhe gener<Ll structure, aspect, 

and relative position of the fins, as in .flcipenser, except the caudal, which has no upper lobe . 

S YN.-Scaphirhynchus, H EcK. in Ann. Wicn. Mus. Naturg. I, 1835; &, in Zoo!. Abhandl. Ann. Wien. Mus. Naturg. 

I, 1841, 71-M ii LL. in Wiegm. Archiv fiir Naturg. 1845, I, 106, & 119. 

This genus having been made the object of a very able monograph by Heckel, we must refer 
our readers to it for further informations on this subject. 

SCAPHIRHYNCHUS PLATIRHYNCHUS, B d. 

Shovel-Nose Sturgeon. 

SPEC· CJuR.-Head terminated by a depressed, oval, spade-shaped snout. Lips provided with eight warty-fringed tufts . 

Barbels nearer the mouth than the extremity of the snout, and fringed also. Anal fin nearer the vent than the caudal fin, 

Brownish above; whitish beneath. 

SYN.-.flcipem er platorynclms, RA.FJN. Ichthyol. Ohiens. 1820, 80.-KmTL. Rep. Zoo!. Ohio, 1838, 196; &, in Bost. Journ . 

Na t. Hist, V, 1845, 25. Pl. viii, fig. I.-STORER, Synops. 1846, 249. 

Scaphirhynchus ra.finesquii, HEcK. in Ann. Wien. Mus. Naturg. I, 1835 ; &, in Zoo!. Abhnndl. Ann Wien. Mus. 

Naturg. I, 1841, 72. Pl. viii. 

Scaphirhynchus platirhynchus, Bo. Iconogr. Enoycl. IT, 1850,238. 

Shovel-fish stu1·geon, spacle~h, shot~el-heacl,jlt>J-heacl, shovel-nose sturgeon, la Pelle, or Poisson pelle, VERNACULAR. 

This species is accurately figured and minutely described in Heckel 's monograph alluded to 
abo,·e. Space forbids us ~nttring here into any kind of detail, and limi.t ourselves recording 
two immature specimens procured along one of the various railroad surveys. 

List of specimens. 

Catnl. ~o.of Age. Locality. When Whence obtained. Nature of Collected by-

No. spec. collected. specimen 

- - -----
985 1 Young. Missouri ...•• •. .... . . • . . 1853 Lie ut. A . W. Whipple . . •. Alcoholic. Dr. Geo. G. Shumard . 

986 1 • • • do . • . Near mouthofPoteau riv . 1853 • . ..... do ... .. ..... . ... . . . ... do .. ... . • • • • . do .• • •. , . .. . . , • 

POLYODON, L ae e p . 

GEN. CHA!l.-Snout dilated into a thin, leaf-like blade; very much prolonged beyond the lower jaw. Mouth very large. 

provided with numerous small teeth upon the palatine bones, uniting with the mnxillaries to form the upper jaw. Branchial aper

tures v-.ry widely open, continuous under the throat; spiracula extant; opercle prolonged into a membranous, very long point, 

Body and fins in general shape and aspect as in .flcipemer; but the skin is naked or olse perfectly smooth . 
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SYN.-Polyodon, LACEp. Hist. nat. Poiss. I, 1798; &, ed. 8vo. I , 1819, 309.-RAFIN. lchth. Ohiens.1820, 82.- Cuv. R~n. 
Anim. II, 1817, 142; 2d ed. II , 1829; &, ed. illustr. Poiss . 152.-STORER, Synops, 1846. 249. 

Spatularia, SHAW, Gen. Zoo!. V, 1804, 362.-DuM. Ichthyol. analyt. 1856, 155. 

This genus appears to be very closely allied to Planirostra, which, however, we have not been able 
to compare it to, having had no Elpecimens of the latter genus at our command. Our compara
tive studies, therefore, rest solely upon the descriptions of Lesueur and Ra.finesque. Dr. Kirt
land's own account of Planirostra had to be drawn up from published data, he never having 
had the opportunity of examining that fish. 

POLYODON FOLIUM, Lace p. 

Paddle- Fish. 

SPEC. CnAR.-Body sub-cylindrical, compressed, tapering from the thorax to the tail. Head sub-conical, expnnding hori

zontally into a spatuliform snout, constituting altogether more than the half of the total length, the snout itself exceeding in 
length the remainder of the head, or head, properly so-called. Eyes very small and circular, situated opposite the extremity 
of the lower jaw. The membranous expansion of the opercle or accessory Lrill cover extends as far as the origin of the ventral 
fins. Above, steel blue; while beneath; gill covers maculated by stellate impression. 

SYN.-Polyodon f olium, LAcEP. Hist. nat. Poiss. I, 1798; &, ed. 8vo. I, 1819, 309, PJ.~xiii, fig. 3 -RAFIN. lchth. Oniens 
1820, 83.-Cuv. Regn. Anim. II, 1817, 143; 2d ed . II, 1829; &, ed. illustr. Poiss. 352 -MITCHILL, H1L· 
DRETH & CLE~IENs, in Amer. Journ. ofSc. and Arts, XII, 1827, 201,202, and 204.-KIRTL. in Bost. Jo urn. 
Nat. Hist. IV, 1842, 21, Pl. ii, fig. I.-GRIFF. Cuv. Anim. Kingd. X, 1834, 591.- STORER, Synops. 

1846, 249. 
Spatularia reticulata, SHAw, Gen. Zool. V, 1804, 362, Pl. clvi. 
Paddle-fish; Spoon-billed Sturgeon, VERNACULAR . 

The specimens submitted to our examination are all immature, measuring from five to seven 
inches in total length. We have ascertained the presence of spiracula, one on either side, 
occupying the same positon as in the sturgeons, close to the outer edge of the tympanic bone, 
between the latter and the gill covers. Whether pseudo-branchiae exist or not we have not yet 
had the opportunity of ascertaining. 

List of specimens . . 

Catal. No. of Age. Locality. When col- Whence obtained. Nature of Collected by-

No. spec. lected. specimen. . - - - -
987 3 Young. Fort Pierre, Nebraska .• ••••. 1853 Gov. I. I. Stevens .... Alcoholic. Dr. John Evans ..... 



ORDER VIII. 

HOLOCEPHALI . 
The skeleton is cartilaginous, and reduced to a soft vertebral chord. The teeth consist of large 

plates resting upon the jaws, which do not exist as separate pieces, being continuous with the rest of 
the uninterrupted bones of the skull. The gills are laminated, attached by their margins ; with 
a single external aperture on either side. There is no swimming or air bladder, but the intestine 
is provided with a spiral valve. The sexes copulate. A spinous ray may be observed at the an
terior margin of some of the fins. The ventrals are inserted behind the pectorals. The dermic 
productions, when existing, are of the placoid type. 

SYN .-Holocephali, MOLL. Vergl. anat. Myxin. in Abhandl. Berl. Akad . (1834), 1836; &, in Wiegm. Archiv fiir Naturg. 
1845, I, 137 & 135.-0wEN, Lect. Comp. Anal. Vert. anim. :846, 50.-Bd. Icongr. Encycl. II, 1850,205 

This order is composed of two families-that of Chimaeridae, with a few living representa
tives, and that of Edaphodontidae, whose types are all extinct. 

Family CHIMAERIDAE Bon ap. 

The body is somewhat elongated, compressed, and t21.pering gradually from the thoracic belt 
to the filamentous termination of the caudal extremity. 'rhere are two dorsal fins, the first one 
provided anteriorly with a spine dentated upon its posterior or inner edge. The second dorsal 
fin is generally low and elongated ; the lobes of the caudal are lower still, rather elongated 
also, the upper lobe having been taken for a third dorsal fin and the lower lobe for an anal fin 
by Linnaeus and some of his followers. The anal fin, properly so called, is sometimes wanting 
and sometimes existing. The insertion of the ventral fins takes place either anteriorly or poste
riorly to the middle region of the abdomen ; the organs of generation so constructed as to in
volve a union between the sexes, in order to accomplish the act of fecundation, and hence of 
reproduction. 

SYN .-Chimaeridae, BoNAP. Sagg Distr. metod. anim. Vert. 1831, 121.- BENN. in Zoo!. Beechey's Voy. Blossom. 1839, 71. 
Chimerides, AGus. Rech. Poiss. foss. III, 1842, 336. 

Chimaerae, MULL. in Wiegm. Archiv fiir Naturg. I , 1845, 137. 

Ollimaeroidti , OwEN, Lect. Comp. Anat. Vert. anim. 1846, 51.-Bd. Iconogr. Encycl. II, 1850,205. 

There are but two living genera known up to the present day as constituting this family
Chimaera, the species of which belong to the northern hemisphere, and Callorhynchus, the 
species of which belong to the southern hemisphere. 

CHIMAERA, Lin n. 

GEN. CHAR.-Mouth situated beneath the snout, which is sub-conical. Teeth well developed. Nostrils immediately in 

advance of the mouth, and extending into it. One branchial split on either side, separated under the throat by a~ isthmus. 
Two dorsal fins-anterior one situated above the pectorals, and provided with a strong spine ; caudal, tapering into a point ; 

anal fin wanting ; ventrals nearly median, situated opposite the beginning of the second dorsal. Skin smooth. 

SYN.-Chimaera, LINN. Syst. Nat.ed. xua I, 1766, 401.-GMEL. in Linn. Syst. Nat. ed. xnra 1, iii, 1788, 1488.-Cuv. 

R~gn. anim. II, 1617, 140; 2d ed. II, 1829; &, ed. illustr. P oiss. 354. 
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The genus OMmaera includes, so far, two species, one in the Atlantic, the other in the Pacific 
ocean. The Atlantic species is exclusively an Arctic fish, whilst that of the Pacific seems to be 
limited to the temperate zone. 

A similar instance occurs in regard to the species of Oallorhynchus j one being an inhabitant 
of the Antarctic, the other of the Austral temperate zone. 

CHIMAERA COLLIEI, B en n. 

SPEC. CHAR.-Head constituting about tho sixth of the total length. First dorsal fin sub-triangular; the upper margin, 

which is directed posteriorly, being crescent shaped, whilst the posterior margin, properly so t11 be called, is horizontal and 

parallel with the back, to which it is united by a thin membrane. Second dorsal qu ite low and elongated, its origin being 
nearly opposite the insertion of the ventrals, which is nearly half way between the apex of the snout and the origin of the caudal 

fin. Its upper margin is undulating. Either lobe of the caudal tapering regularly away towards the tip of the tail, the lower 
lobe extending somewhat further back. Skin perfectly smooth; brownish above ; dull white beneath; the back and sides 

exhibiting numerous dull white rounded spots, variable in size. 

SYN.-Chimaera colliei, BENN. in Zoo!. Beechey's Voy. to the Pacif. 1839, 7l. ,Plate xxiii, figs. 1 and 2.-RrcaARDS . Faun. 

Bor. Amer. III, 1836, 285. 

Elephant·ftSII, VANC OUVER. 

Skooma, INDIANS OF OnEGON. 

The specimens of this species which we have had an opportunity of examining are all of the 
female sex. The male is figured and described in "The Zoology of Captain Beechey' s Voyage 
to the Pacific and Behring's Strait," as quoted above. 

The body is quite compressed, deepest anteriorly and tapering rapidly away posteriorly 
towards the acute and thread-like extremity of the caudal region. The gill apertures extend 
from the upper edge of the base of the pectorals downwards and forwards, being separated 
under the throat by a rather wide isthmus. We regret that the state of keeping of the speci
mens will not allow a minute description to be drawn of the structure of the nostrils in con
nection with the upper or anterior lip. A similar structure is so seldom met with in this class 
of fish that whenever it exists anywhere it cannot but excite the curiosity of the naturalist. 

The spine at the anterior margin of the dorsal fin is very finely serrated upon the upper half 
of its posterior aspect, which is flattened, either angle being serrated ; the anterior aspect of 
the spine is convex and keeled. 

The ventrals being free from the appendages which the male is provided with, are propor
tionally larger and broader, posteriorly rounded off. 

The skin is perfectly smooth all over the head and body. The coloration in the female sex is 
similar to that of the male. 

List of specimens. 

Catnl. C'(o of l:>ex & Age. Locality. When Whence obtained. Nature of Orig. Collected by-
No. spec. collected. specimen. No. 

---- ·--
995 1 Adult Q ••. Ft. Steilacoom,Puget's Sound. 1853 Gov. I. I. Stevens. Alcoholic. 15 Dr, Geo. Suckle y 
996 2 Young Q . . Cape Flattery, W. T ........ 1854 LieuL Trowbridge. Alcoholic. ...... Lt. Trowbridge • 



ORDER IX. 

PLAGIOSTOMI. 
The sharks and rays, which are brought together under this heading, have, as common char

acters, an internal skeleton, cartilaginous or partly ossified, the vertebral column exhibiting 
greater or lesser indications of transverse separations; the cranium constituting a continuous mass, 
in which the individual parts are not recognizable; the jaws being likewise cartilaginous and 
attached to the cranium by cartilages also. The teet.h are situated on the roof of the mouth 
and on the lower jaw. The anterior part of the head is prolonged forwards; under the snout, 
at a g reater or lesser distance from its extremity, may be observed a broad transverse mouth, 
in advance of which the two nasal fossae are situated. The gills are fixed, and the branchial 
apertures five or more in number; the spiracles being not always present. The scapular or 
thoracic arch is not attached to the bead. The ventrals and pectorals are always extant, 
although soft and fleshy like the other fins; the ventrals placed posteriorly to the pectorals. 
The swimming or air bladder is wanting. The intestine is provided with a spiral valve; the 
external investment consisting of shagreen or small indurated plates variously modified. 

SvN.-Pl~<>j.ostomes, DuM· Zoo!. analyt. 1806 ; &, Ichthyol. analyt. 1856, 113 & 120. 
Selaciens, Cuv. Regn. Anim. 11, 1817, 121; 2d ed. II, 1~29 ; &, ed. illustr. Peiss. 356.-BoNAP. Sagg. Distr. method 

Anim. Vert. 1831, 121.-l!lEKAY, New Y. Faun. IV., 1842,348. · 

Plagiostomi, MuLL. in Wiegm. Archiv fur Naturg. 1845, I, 137.-STORER, Synops. 1846, 250.-Bn. lconogr. Encyl. 
II, 1850, 205 and 240. 

Selachii, RICHARDS. Faun. Bor. Amer. III, 1836, 287. 

The order of P1agiostoini divides into two subordinate groups-the shark! on one side, and 
the rays on the other. The distinguishing features of either of these sub-orders will be 
recalled under their respective headings. 

It may not be amiss to state that, under the name of Selachians (Selachit}, were formerly 
included the representatives of the orders Plagiostomi and Holocephala of the present day. 

SUB-ORDER I. 

SQUALl . 
The sharks which constitute this sub-order are slender, elongated, fusiform or sub-fusiform; 

a thoracic arch incomplete; pectoral fins distinct from the bead, and situated on the sides of the 
chest, as in most osseous fishes . The eyes are provided with fi:ee or movable eyelids; the 
branchial fissures being lateral, situated either entirely in advance of the anterior margin of the 
pectorals, or a portion of them may extend over the base of these latter mentioned fins. Verte
bral column exhibiting transverse divisions throughout. 

S vN.-Squalidae, BoNAP. Sagg. Dist. method. Anim. Vert. 1831, 121 ; Syst. Vertebr. 1837, 45; &, Selach. Tabu!. anal. 

1838, 4.-DEKu, New Y. Faun. IV, 1842, 348.-MuLL. in Wiegm.. Archiv. fiir Naturg. I, 1845, 137.

STORER, Synops. 1846, 251. 
Squali, M·uLL. Vergl. Anat. Myxin. I, 1836, 75.-M~LL. & HENLE, Syst. Beschr. Plagiost. 1841, 1. 

Pleurotremes, DuM. Ichthyol. analyt. 18561 120. 

46 a 
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There are sharks in which the eyelid is provided with a nictitating membrane, and others in 
which this peculiarity of structure does not exist. The same may oe stated with regard to the 
spiracles. As far as observations go, the spiracles and nictitating membrane are never wanting 
in the same group; whilst both the spiracles and the nictitating membrane may exist simulta
neously. Sometimes we observe spiracles and no nictitating membrane; at others, the spiracles 
are wanting, while the nictitating membrane is extant. 

Family SCYLLIODONTIDAE, Girard. 

The head is depressed, the snout obtuse, the nasal flap or valve broad, and rather elongated; 
the grooves at the angle of the mouth being large, and· the lips cartilaginous; the eyelids 
constituting an elongated cleft. The spiracles are of medium size. The teeth, which resemble 
those of the genus Scyllium, exhibit nevertheless a more elongated cen-tral prong, with several 
l ateral and smaller ones at the base. The general aspect of the fins is similar also to that 
of Scyllium. The inferior lobe of the caudal fin is likewise atrophied, and the caudal furrow 
wanting. The scales are tri-digit.ated and triply keeled. 

SYN--Scylliodontes, M~LL. & HENLE, Syst. Beschr. Plagiost. 1841, 63.-DuM. Ichthyol. analyt. 1856, 130. 
S cylliodontini, Bv. Iconogr. Encycl. IT, 1850, 241. 

The Scylliodonts belong to that division of the sharks in which t.here are two dorsal fins and 
one anal, the first dorsal being placed between the pectorals and the ventrals. They are pro
vided with spiracles and a nictitating membrane, the last or last two branchial fissures being 
situated above the base of the pectoral fins . 

. TRIAKIS; M u I I. & He u l e. 
GEN. CaAn.-This genus being the only one of its group, its diagnostic characters may be deduced from those of the family 

just alluded to. The teeth are rather small and numerous. There is one central fang or prong directed obliquely outwards 
with one or several small ones on either side of the base. 

SYN.-Triakis, MuLL. & HENLE, Syst. Beschr. Plagiost. 1841, 63.-DuM. Ichthyol. analyt. 1856, 130. 

So far but one species was on record, an inhabitant of the Japanese seas. The one whose 
description follows is closely allied to it, either of them apparently not reaching aily very 
large size. 

TRIAKIS SEMIF ASCIATUS, G r d . 

SPEC. CHAR -Head very much depres;ed, constituting the sixth of the tota l length . Back rather arched; caudal region 

very much tapering. Shagreen with very acute acerated points. Color above olivaceous grey with tranverse black bands and 
rounded spots ; beneath yellowish, unicolor. 

SYN.-Triakis semifasciatum, Gnn. in P roc. Acad. Nat. Sc. Philad. VII, 1854, 196. 

The general aspect of this species is elongated. In the specimen before usJ and which mea
sures twelve and two-thirds of an inch, the head, from the extremity of the snout to the first 
branchial aperture, constitutes the sixth of the total length. The back is rather more arched or 
convex than in T. scyllium, the caudal region being very slender and tapering. 

The head is very much depressed, sub-convex and sloping sideways and forwar ds. The snout 
is rounded off, and seen either from above or from below it;s anterior outline is semi-elliptical ; 
the nostrils being somewhat nearer the mouth than the extremity of the snout. The flap or 
valve at their anterior edge is placed more towards the inner than the outer angle; it is taper
ing, rounded off, and directed obliquely outwards and backwards. The outline of the mouth is · 
semi-elliptical ; its width, measured from angle to angle, is equal to the rostral distance between 
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its anterior convexity and the margin of the snout. The teeth are small and numerous, some
what flattened, with a middle, sub conical, acute prong directed obliquely outwards, and gene
rally a smaller one on either side of their base. The eyes are of moderate development, pro
vided with a nictitating membrane, their longitudinal diameter entering a little over six times 
in the length of the head, as measured above, when compared to the total length. At a short 
distance behind the orbit, and on a level with it, may be observed a rather small spiracle. The 
branchial splits, five in number on either side, are vertically elongated, and diminishing gradu
ally in size backwards; the fourth corresponds to the anterior margin of the pectoral fin, hence 
the fifth is situated above the same fin. 

The first dorsal fin is somewhat nearer the ventrals than the pectorals, and its anterior mar
gin nearer the second dorsal than the extremity of the snout. It is also higher than long; its 
upper margin being emarginated, sub-crescentic, with the anterior lobe rounded off, while the 
posterior lobe is acute. The second dorsal has the same shape as the first; is somewhat smaller, 
and its anterior margin nearly equidistant between the base of the pectorals and the tip of the 
caudal fin. The first anal fin is situated opposite the posterior half of the base of the second 
dorsal ; it is deeper than long, smaller .than the second dorsal, of which it has the general shape. 
The second anal fin is much longer than deep, and contiguous to the inferior lobe of the caudal 
fin, from which it is partly separated by a mere split. The caudal fin is short and proportionally 
rather elevated and posteriorly truncated obliquely downwards and inwardly; its lower lobe 
being quite small. T he ventrals are short and broad, sub-triangular, slightly sub-concave 
posteriorly, and inserted nearer the extremity of the snout than the tip of the caudal. The 
pectorals are larger than the ventrals, short and very broad, sub-concave upon their posterior 
edge and rounded upon its angles, the outer one of which being rather prominent. 

The scales, or rather the shagreen, which covers densely all the outer surface, has the middle 
point more acute than in T. scylUum, giving it a more prickly appearance . . The lateral points 
are very exiguous and oftentimes wanting. The keels, on the other hand, are quite con
spicuous. 

The ground color is olivaceous grey, lighter beneath than above, becoming yellowish under 
the head and throat. The upper surface of the head and the dorsal region exhibit transverse 
bands of deep black, with intervening small rounded spots of the same color along the middle 
line of the back, whilst other similar spots, varying in size, may be observed along the sides of 
the body and alternating with the bands just alluded to. A black spot exists also at the base 
and upper surface of ventrals and pectorals. The caudal fin itself, the second anal and dorsal, 
are entirely spotted, whilst the first dorsal and anal are unicolor, except the former, the base of 
which is affected by the transverse bands of the back. 

List of Specimens . 
. 

Catal. No. of Age. Locality. When col- Whence obtained. Nature of Collected by-
No. spec. lected. specimens. 

------
:188 1 ........ Presidio , California •• .... 1853 Lt. W. P. Trowbridge. Alcoholic. Lieut. T rowbridge . • •• 
991 1 Young . Monterey, California . ... 1856 A. S. Tay lor , Esq .. • • . . •.. do • . • . A. S. Taylor .. .. .. ... 
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Family :MUSTELIDAE, Girard. 

The spiracles are very large ; the orbits elongated; the nictitating membrane ridge-like, 
appearing as though a duplicature of the lower eyelid. The teeth are pave~ent-like, depressed, 
without points or cutting edge, in which respects they resemble those of the rays or skates. 
Angles of the mouth protuberant and cartilaginous, with deep grooves. The upper (anterior) 
edge of the nostrils provided with a triangular membranous flap, rounded upon its terminal 
extremity, whilst its base occupies the three-fourths of the nasal edge. Exteriorly to this is a 
shorter and more truncated or blunt flap. The last branchial fissure is situated above the base 
of the pectoral fins. The first dorsal fin is situated nearly mid way between the pectorals and 
the ventral fins. The caudal fin is rather short, the caudal furrows being inconspicuous. 
Intestinal valve helicoid. 

SYN.-Mustelini, BoNAP. Syst. Vertebr. 1837, 45; &, Selach. Tabu!. analyt. 183.8, 5.-Bn. Icongr. Encycl. II, 1850, 241. 

.Musteli, MoLL. & HENLE, Syst. Beschr. Plagiost. 1841, 64.- DuM. Ichthyol. analyt. 1856, 130. 

The genus Mustelus is the only representative of this family, its species occurring in the 
Mediterranean sea and in both the Atlantic and Pacific oceans. The one which is met with 
along our Atlantic coast is commonly known as the "dog-fish," "hound-fish," or "dog-fish 
shark." These sharks do not reach any very large size. 

A species has recently been found along the Pacific coast, ·about the bay of San Francisco, and 
described under the name of 

MUS1'ELUS FELIS, Ayres, 

in the Proceedings of the California Academy of Natural Sciences, I, 1854, 17, and, since we 
had no opportunity of studying it from nature, we are compelled to dismiss it with the above 
few remarks. 

Family CESTRACIONTIDAE, Ow e n. 

The mouth approximates the anterior margin of the snout, the .nostrils extending t.o the 
mouth, through a cleft of the anterior or upper lip. The spiracles are conspicuous. The bran
chial apertures are small, the hind ones being situated above the base of the pectoral :fins. A 
spine at the anterior margin of the dorsal fins. The caudal :fin is short, with a slight emargi
nation between either lobe at the posterior margin. 

The division of sharks to which this family belongs are provided with two dorsals and one 
anal fin, the first dorsal fin being placed between the pe.ctorals and the ventrals. The nicti
tating membrane is wanting, whilst the spiracles exist. 

SYN.- Cestracitmtes, Aaus. Rech. Poiss. foss. III, 1833, 173.-MoLL. & HENLE, Syst. Beschr. Plagiost. 1841, 76.-DuM, 
Ichthyol. analyt. 1856, 132. 

Cestraciontini, BoNAP. Syst. Vert. 1837, 46. 

Cestracitmini, BoNAP. Selach. T abu!. analyt. 1A38, 5.-Bn. Inconogr. EncyL II, 1850,242. 
Cestraciones, MuLL. in Wiegm. Archiv fti.r Naturg. I, 1845, .137. 
Cestraciontidae, OwEN, Lect. Comp. Anat. Vert. Anim. 1846, 51. 

The genus Oestracion is the only one so far known of the fam'ily . The species that have been 
noticed are but few in number, and scattered over a wide geographical range. 



FISHES- CESTRACIONTIDAE-CESTRACION .I!'RANCISCI. 365 

CESTRACION, C u v . 

GEN. CHAR.-Head thick, short, and rounded; body fusiform, and ta pering posteriorly. Nostrils split up to the edge of tl.e 

mouth, surrounded by a protuberant membrane, the outer one rolled inwardly , the inner one separated from the upper lip Ly u 

groove; pupil, obliquely inclined backwards. The disposition of the teeth is pavement-like , the middle ones exhibiting from 

three to five prongs, the lateral ones smaller ~han the central. Spiracles small, situated beneath and somewhat behind the orLlt, 

Eye placed under a ridge extending from the snout to the tympanic region. The branchial apertures diminish in size backwards, 

he last two placed rather high up above the pectoral fins. Caudal fin short, with well developed lower lobe. 

SvN .-Cestracion, Cuv. R~gn. Anim. II, 1817, 129 ; 2d ed . II, 1829 ; &, ed. illustr. Po iss . 365.-AGASS. Rech. Po iss. fu~ 

III, 1833, 168.-MuJ.L. & HENLE, Syst. Beschr. Plagiost. 1841, 76.-DuM. lchthyol. analyt. 1856, 122. 

Up to a rather recent period the "Port Jackson shark" stood as a solitary species in thiH 
genus. The" Voyage de la Venus" (Zool. 1855, 350, pl. x, fig. 2,) has made us acquainted witl1 a 
second species. A third, whose description follows, was obtained on the coast of California. 

CESTRACION FRANCISCI, Grd. 

SPEC. CnAR. - Head contained six times and a half in the total leng th ; supra-ocular ridges very compact and prominent. 

A cartilaginous fold or thickening at the anterior angle of the mouth as well as posteriorly. Anterior margin of first dorsal 

nearer the extremity of the snout than the anterior margin of the second dorsal. Origin of anal equidistant between the tips 

of the caudal and the insertion of the pectorals. Yellowish g rey above; light yellowish beneath, with small rounded a.nd 

scattered spots. 

SYN.-Ckstracionfrancisci, Gr..D. in Proc. Acad. Nat. Sc. Philad. VII, 1854, 196. 

We have before us two specimens of this species, the largest of which measuring nearly twenty
seven inches. It bears a very strong resemblance to C. philippi, or "Port Jackson shark," 
from which it chiefly differs by more prominent and compact supra-ocular ridges, a more back
wards position of the ventrals and anal fin with reference to the dorsals, and larger pectoral fins. 
So much as to the external appearance. The teeth exhibit generally three, sometimes five, 
prongs1 the middle being always proportionally more developed than in the species to which we 
are comparing it. 

The head is contained six times and a half in the total length. The snout is broad, very 
declivous, and obtusely rounded off. The supra-ocular ridge is not a mere fold of the skin, but 
assumes a very hard structure, and considerably more raised above the orbit than hence forwards . 
The inter-ocular space is depressed, sub-concave, from the occiput, where broadest, to the margin 
of the snout towards which it tapers. The orbit is elliptical; its longitudinal diameter entering 
about six times in the length of the side of the head; the pupil, as already stated, being sub
vertical, obliquely- inclined backwards. '!'he spiracles are small, situated somewhat below the 
eyes, and posteriorly to a vertical line drawn immediately behind the orbit. The width of the 
mouth is nearly equal to the inter-orbital space. .The structure of the nostrils resembles very 
much that of the same parts in a. philippi. The angles of the mouth are formed, anteriorly or 
superiorly, by a thickened fold of the upper lip, extending somewhat beyond a thickening of the 
posterior or lower lip, which constitute their opposite border. Ashort and shallow groove may 
be seen directed obliquely outwards from the angles of the mouth. The second branchial 
aperture is placed slightly in advance of the anterior margin of the base of the pectoral fin; the 
three remaining ones being situated posteriorly to the same margin. The tive of these apertures 
are placed gradually one above the other from forwards backwards, diminishing in size in the 
same directions. 

The body, as well as the head, appears proportionally stouter than in a. philippi. All the 
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fins are more developed, although alike in shape. The anterior margin of the first dorsal is 
somewhat nearer the extremity of the snout than the anterior margin of the second dorsal, which 
is nearly equidistant between the tip of the caudal fin and the orbit. The origin of the anal fin 
is nearly equidistant between the tip of the caudal and the posterior end of the insertion of the 
pectorals ; its posterior extremity reaches the anterior margin of the first portion of the lower 
lobe of the caudal, and which we should be inclined to consider as a second anal fin . The origin 
of either lobe of the caudal fin is almost even; the inferior ~obe is much deeper anteriorly than 
the upper. The posterior portion of the lower l obe of the caudal is much smaller than the 
anterior portion. It is exteriorly rounded or sub-truncated, and separated from the upper lobe 
by a small incision, which corresponds to the tip of the vertebral column. The posterior marg-in 
of the ventrals, which is sub-truncated or sub-concave, extends somewhat beyond the origin of 
the second dorsal. The posterior edge of the pectorals is sub-convex or rounded off; its middle 
region approximating the origin of the ventrals when bent in that direction. The vent is lon
gitudinal, and placed between the ventral fins. 

The upper surface of the body and fins is very rough to the touch; the scales, or rather dermic 
productions, are very small, and irregular in size and shape. They are more conspicuous over 
the supra-ocular ridges and the dorsal region, properly so called, where some of them are raised 
above the others; they are smallest over the fins and sides of t he body; but whether triangular, 
sub-rhombic, or cruciform, the angles are always acerated, the points being sometimes a con
tinuation of a minute keel, which start from the middle of the scales. Over t he inferior surface 
of the head, body and horizontal fins, the scales are sub-rhombic or sub-cordiform, likewise 
variable in size, exhibiting but one single inconspicuous keel, without angular points; hence 
that surface assumes quite a smooth aspect. The scales, moreover) are closely approximated, 
sub-imbricated, whilst on the upper surface of the body they are almost all isolated. The 
color above is yellowish grey, darker in the young ; beneath light yellow. Small roundish, 
black spots, are spread all over the body and fins. 

List of specimens. 

Catal. No. of Age. Locality. When Whence obtained. Nature of Collected by-

No. spec. collected. specimen. 

------ - - - -----------
993 2 Adult. Bay of Monterey, Cal . ••.. 1853 Lt. W. P. Trowbridge • . Alcoholic .. Lieut. Trowbridge • ••• -

Family NOTIDANIDAE, owen . 

The head is flat or depressed. The nostrils are provided with a small, triangular flap. A 
very large fold or wrinkle at the upper (anterior) angle of the mouth; a smaller one at the 
lower (posterior) angle; nictitating membrane wanting; tongue immovable. The spiracles 
are small and vertical. The branchial apertures are six or seven in number , diminishing gradu
ally in size from forwards backwards, all of which are placed in advance of the base of the pec
toral fins. A tooth at the symphysis of the lower jaw; the next five or six teeth on the lower 
jaw constitute on either side a saw, directed from upwards and inwards, downwards and out
wards. The anterior or inner edge of the teeth is smooth or very finely serrated. The outer
most teeth of the jaw are low and depressed. The teeth at the upper jaw are more elongated, 
smaller and more acute ; the first prong or point is much longer than the rest ; their outer 
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edge is strong, the inner edge being finely serrated towards the base. The foremost teeth con
stitute a group, are hook-shaped, with a broader base. The adjoining ones are provided exte
riorly with one or more lateral prongs. The outermost teeth are like those at the lower jaw. 
The body is elongated and fusiform, with a conspicuous lateral line. There is but one dorsal 
fin, situated between the ventrals and the anal, and partly opposed to the latter. Caudal fin 
with a small lower lobe emarginated towards its extremity, the posterior margin being oblique 
or straight and truncated. The caudal grooves or furrows are wanting. The intestinal nlve 
is helicoid. 

SYN.-.N'otidanini, BoN.A.P . Syst. Vertebr. 1837, 45; &, Selach. Tabu!. analyt. 1838, 4 . 

.N'otidani, MoLL. & HENLE, Syst . Beschr. Plagiost. 1841, 80--;-M~LL. in Wiegm. Archiv fiir Naturg.1845, I, 137.
Bo. Iconogr. Encycl. II, 1850, 242.-DuM. l chthyol. analyt. 1856, 133. 

Notidanidae, OwEN, Lect. Comp. Anat. Vertebr. Anim. 1846, 51. 

When the branchial apertures are six on either side we have the genus Hexanchus ; a· d when 
seven of them exist, the genus Heptanchus (Heptranchias). These were the only tw'l genera 
of the family described by ichthyologists. 

A shark of this family having receutly been observed in the bay of San Francisco, California, was 
erroneously erected into a third genus, under the name of Notorhynchus, which does not differ 
from H eptanchus. We will therefore record the species under the appellation of 

HEPTANCHUS MACULATUS, G r d . 

SYN.-Notorhy-nch.m maculatus, AYREs, in Proc. Cal. Acad. Nat. Sc. I, 1855,72. 

In the absence of specimens we forbear drawing up a specific description, and refer our readers 
to the above quoted " Proceedings of the California Academy," in which Dr. Ayres has recorded 
the observations he has traced from nature. 

Family SPlNACIDAE, owen. 

The sharks which constitute this family exhibit two dorsal fins, whilst the anal is wanting, 
either dorsal being provided with a strong spine at its anterior margin, as is likewise the case 
in Oestraciontidae. The spiracles are extant, a'nd the five branchial apertures situated in ad
vance of the pectoral fins . The nictitating membrane of the eye is wanting. The intesti.nal 
valve is helicoid. 

SYN.-Spinaces, MoLL. & HENLE, Syst. Beschr. Plagiost. 1841, 83.-MiiLL. in Wugm. Archiv fiir Naturg. 184&, I, 135 
& 137.-Du~t. Ichthyol. analyt. 1856, 133. 
Spinacini , BoNAP. Syst. Vert 1837, 4.-Bo. Iconogr. Encyl. II, 1850,242. 

Spinacidae, OwEN, Lect. Comp. Anat. Vertebr. Anim. 1846, 51. 

Some of the representatives of this family are commonly known under the names of " Dog
fish" and '{Picked Dog-fish," both in England and in America, being distinguished from Mus
telidae, which go under the same vernacular appellation on this side of the Atlantic, by the 
presence of a rather strong spine at the anterior margin of the dorsal fins . 

ACANTHIAS, Risso. 

GEN. CaAR.- Head depressed. Outline of the mouth in the shape of a very open curve ; a large groove at either angle. Two 
cartilaginous folds of the lips anteriorly (superiorly) and one posteriorly (inferiorly) . Spiracles very large, situated behind and 

somewhat above the eyes, and provided within with a swelled t!.ap arising from their anterior margin. Orbits e~on~rated; upper 

and lower teeth cutting, the edge being nearly horizontal and the point directed outwardly . The root of the tooth ie more 
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elevated at the inner part than at the outer; the inner part having, moreover, a longitudinal keel, the outer part constituting a. 
rounded process, directed towards the point of the tooth. First dorsal fin placed between the pectorals and the ventrn.ls; the 
second boJtween the ventrals and the caudal fin . Upper lobe of caudal larger than the lower; sometimes a caudal groove or 

furrow is observed. In the male a movable spine or thorn, bent upon its apex, may be seen at the outer edge of the extremity 

of the ventral appendages. The scales are sub·cordiform, posteriorly acute, with one or several keels. 

SYJL- .Rcanthias, Risso, Hist. nat. Eur. merid. Ill, 1826, 131 -M;;LL. & HENLE, Syst . Beschr. Plagiost. 1841, 83 .
STORER, Synops. 1846, 254.-DuM. Ichthyol. analyt. 1856, 13:J. 

Of all the genera of Spinacidae, the genus Spinax is the one to which Acanthias bears the 
closest affinities, the latter having been admitted by comparatively few writers. 

ACANTHIAS SUCKLII, Grd. 

SPEC. CHAR.-Head constituting · somewhat more than the sixth of the entire length. Snout very much depressed and 
elongated ; nostrils nearer its apex than the angle of the mouth. Eyes large, elliptical, situated immediately in advance of the 

mouth. Anterior margin of first dorsal fin nearly equidistant between the pupil and the anterior margin ef the second dorsal. 

A shallow caudal groove along the base of the upper lobe of the caudal. Dark greyish, with a few light irregularly scattered 

spots . 
SvN.-Spinax (.Rcanthias) suckleyi, GRD. in Proc Acad . Nat. Sc. Phila.d. VII, 1854, 196. 

We have examined one specimen of this species measuring nearly two feet and a half in total 
length, the head forming a little more than the sixth part of it. The body is very much 
elongated, slender, and gradually tapering posteriorly. The snout is very much depressed, 
elongated, and, when viewed from above, sub-conical in its outline. The nostrils consist of a 
circular free aperture, and of a transverse split continuing it inwardly. At the anterior edge 
of this split may be observed an elongated flap, tapering and rounded off, which overlaps 
the split at the inner edge of the circular aperture ; the rest of the anterior edge of the split, as 
well as the entire posterior edge, exhibits a narrow, thin membranous expansion more developeq 
at the posterior edge than at the anterior. The nostrils themselv~s are somewhat nearer the 
apex of the snout than the angles of the mouth. The latter is large ; measured from angle to 
angle, it is a little less than the rostral distance from the middle of the anterior jaw forwards. 
The cartilaginous fold of the posterior (inferior) angle is shorter but thicker than the outer one 
at the anterior (superior) lip. The inner one at the same anterior lip is very slender and mostly 
covered by the outer one. The eyes are very large, elliptical, their longitudinal diameter 
entering about four times along the distance between the apex. of the snout and the spiracles ; 
they are situated immediately in advance of the mouth. A longitudinal groove may be seen 
at the anterior and at the posterior rim of the orbit. The spiracles being somewhat oblique 
and transversely elongated. The branchial apertures increase in size from forwards backwards; 
the fifth, which is conspicuously larger than the rest, is placed immediately in advance of the 
anterior margin of the pectorals. 

The dorsal fins are of moderate development, higher than long, and superiorly concave. The 
spine at the anterior margin of the second dorsal is larger than that of the first dorsal. The 
anterior margin of the latter fin is nearly equidistant between the pupil and the anterior margin 
of the second dorsal, which, in its turn, is nearer the anterior margin of the first dorsal than 
the extremity of the caudal fin. The upper lobe of the caudal is sub-lanceolate, posteriorly 
rounded off; the lower lobe is much deeper, sub-triangular, and concave upon its inferior 
margin; tbe origin of either lobe is even. A shallow caudal groove may be observed along 
the base of the upper lobe. The ventrals are small, appearing more like a marginal expansion 
of the ventral appendage than fins properly so called. They are rounded off exteriorly and 
linear posteriorly. The anterior portion of their insertion is nearer the extremity of the caudal 
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fin than the nostrils. The pectorals are very large, sub-triangular, posteriorly expanded, and 
concave upon the latter margin; their extremities extending somewhat beyond the insertion of 
the spine at the first dorsal fin, when stretched alongside the body. 

The scales a:e very small, closely approximated, and somewhat rougher on the upper surface 
of the body than on the lower surface, owing to a proportional development of their respective 
keels. 

The color above is of a dark greyish tint, with a few small whitish-yellow spots, irregularly 
scattered; under the head and along the belly, dull yellowish; under the caudal region, of a 
greenish grey hue. 

In the embryos the ground color is more of a bluish tint, and the lighter spots just alluded 
to are much more conspicuous than in the adult, constituting longitudinal series, in which the 
spots sometimes unite to form a continuous band, increasing in width towards the caudal region, 
where the lowermost merges into the uniform tint of the abdomen. 

List of specimens. 

Catal. No. of Sex and Locality. W hen Whence obtained. Nature of Orig. Collected by-
No. specs. age . oollectod. specimen. No. 

----
994 1 Adultd' Fort Steilacoom, Puget 's Sound. 1853 Gov. I. I. Stevens ... Alcoholic. 17 Dr.Geo. Sucklcy. 

997 5 Young .. . ......... do .... . ..... ... . .. . . 1853 .•• • • • do ..... .. . .. .. . ••• do .•.. .... .. . ..... do ...... .. 

998 ] .. do . .. + ..... .. .. do .... . ... . .. .. ... .. 1853 .• • ••. do .. . . . ... . . . . . • • • do •• •• ..... . . • •• •• do . • ••. •• • 

999 8 . • do . • • r ····· .... do . ... . ...... .. .. ... 1855 Dr. Geo. Suckley ... .... do .... ... ... . ... ... do ....... . 

SUB-ORDER II. 

RAJA E. 
The rays or skates may be distinguished from the sharks by a depressed, broad, elongated, or 

short body, terminated by a slender, sometimes fl.agelliform tail ; a complete thora::ic arch 
extending to the dorsal region ; the pectoral fins confounded, or else continuous with the 
cephalic region; the eyelids being either absent or immovable ; the branchial fissures, five 
on either side, situated on the ventral surface beneath the pectoral fins, and· by the anterior 
portion of the vertebral column, which forms a continuous cartilaginous mass, without any 
vertebral division. 

SYN.-Rajidae, BoNAP. Sagg. Distr. metod. Anim. Vert. 1831, 122 ; Syst. Vertebr . 1837, 44; &, Selach. T abu!. o.nalyt. 
1838, 3 . -DEKAY , NewY . Faun. IV, 1842, 366.-MuLL. in Wiegm. Archiv fi.ir Naturg . 1845, l , 137.-

STORER, Synops. 1846. 
Rajae, MuLL. Vergl. Anat. Myxin. I , 1836.-MuLL. HENLE, Syst. Beschr. Plagiost. 1841 , 103. 

Raiadae, BD. Iconogr. Encycl. II, 1850, 242. 
llypotremes, Du~t. Ichthyol. analyt. 1856, 137. 

W e have, so far, but few observations to put on record regarding the rays of the western 
coast of North America. If we are at all justified in expecting to find there the same approximate 
number of species as we are acquainted with along the Atlantic coast, many more may be 
pronounced undiscovered as yet. 

47 a 
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Family RHYNOBATIDAE, owen. 

The body is rhomboidal, elongated; the t ail thick and :fleshy. The mouth is straight or 
slightly convex forwards; the teeth being small and pavement-like, depressed, arranged in 
quincunx, with cutting, oblique ridges, more or less numerous. The spiracles are placed close 
to the posterior rim of the orbit. A series of pores may be observed under the thoracic belt. 
The ventral fins are inserted immediately behind the extremities of the pectorals ; the latter 
passing gradually into the snout. Two dorsal :fins, nearly equal in size, are inserted upon the 
posterior portion of the tail. The ventrals themselves are quadrangular, longer than broad, 
anteriorly rounded, and posteriorly pointed. The caudal :fin is terminal, without lower :flap. 
The caudal keels begin behind the ventrals and extend backwards, converging a]ong the under 
aspect of the tail. 

SvN.-RI1inobatini, BoNAP. Syst. Vert. 1837,45; &, Selach. Tabul. analyt. 1838, 4.-BD. Iconogr. Encycl. II, 1850, 2{2. 
Rhinobatides, MuLL. & HENLE, Syst. Beschr. Plagiost. 1841, 112.-DuM. lhcthyol. analyt. 1856, 140. 
Rhinobatitlae , OwEN, Lect. Comp. Anat. Vert. Anim. 1846, 51. 

No representatives of this family have, as yet, been observed along the Atlantic coast of the 
U oited States. 

RHINOBATUS, B 1. S c h n . 

GEN. CuAR.-Scull prolonged anteriorly into a keel, the intervening space between which and the inner edge of the pectorals 

being skinned. Snout more or Jess pointed. The upper (anterior) nasal flap consists of an outer-small and elongated

and an inner-broad and short-lip. The outer lip, which is not far apart from the inner one, is small, but reaches, .Yith its 

rounded off extremity, tho inferior (posterior) edge of the nostril; it is placed nearly in the middle of the upper (anterior) edge 
of the nostril, whilst the inner lip extends more or Jess inwardly. The inferior (posterior) nasal flap, from the outer anglo 

extends more or Jess inwardly. Spiracles and eyes surrounded by a common membrane. The upper eyelid is provided upon 
its middle with an immovable process. The upper (anterior) maxillar membrane exhibits a notched edge, and is bent inwardly . 

SvN.-Rhinobatus, BL. SniN. Syst. Icthyol 1801.-MuLL. & HENLE, Syst. Beschr. Plagiost. 1841, 113.- DuM. Ihcthyol. 

analyt. 1856, 139 & 141. 

The genus Rhinobat~~s of Bloch may be subdivided into two sub-genera. When the upper 
(anterior) nasal flaps extend over the inner angle of the nostril inwardly without uniting in 
their middle we have the sub-genus Syrrhina of Muller and Henle; whilst in the sub-genus 
Rhinobat~ts, as understood by tho same writers, the upper (anterior) nasal :flaps do not extend 
as far as the inner angle of the nostrils. · 

The following species, from the Pacific coast, belongs to the sub-genus Rhinobatus, properly 
so called. 

RHINOBATUS PRODUC'fUS, Ayres. 

A male specimen, thirty-eight inches in total length, brought this species to our knowledge. 
The rostral distance, from the eyes forwards, is of a much lighter tint than the rest of the body. 
A blackish band exists along the middle of the back, with diffused blotches upon the sides~ and 
a double band of the same color along the middle of the snout. 

Sv~.-Rhinobatus productus, AYREs, in Proc. Cal. Acad. Nat. Sc. I, 1854, (MSS.)-GRD. in Proc. Acad. Nat. Sc. Philad. 
VII, 1854, 196. 

The specimen above referred to, preserved in the museum of the Smithsonian Institution; 
being temporarily packed away and unavailable just at this time, and the present report having 



FISHES-RAIIDA.E. 371 

to pass through the press without any further delay, we must defer to another opportunity of 
describing this species more fully. 

List qf specimens. 

Catal. No. of Age. Locality . I When "\-Vhence obtained. Nature of Collected by-
No. spec. collected. specimen. 

- - --~-~ Adult. 1009 Bay of Monterey or Presidio , Cal ... 1853 Lt. W. P. Trowbridge . Alcoholic. Lt. Trowbridge ... 

Family TORPEDINIDAE, owen . 

The body is rounded off, sub-orbicular, naked, else without scales, spines or prickles. The 
ventral fins are situated immediately behind the pectorals. The tail is moderately elongated, 
fleshy, depressed at the bas.e, cylindrical towards its extremity, which is terminated ly a well 
developed, triangular caudal fin. There arA either one or two dorsal fins, or none at all. On 
either side of the tail a membranous ridge, more or less elongated, may be observed. The upper 
ey.elid is immovable, without median process. The nasal flaps of either side coalesce into a 
quadrilateral lip, free upon its edge, leaving but the outer angle of the nostrils uncovered, 
being at the same time united by a small frenum to the upper (anterior) lip. The teeth are 
small, acute or depressed. An electrical apparatus exists betw (jen the head, the gills and the 
inner margin of the pectorals, consisting of vertical columns, the terminal surface of which 
being oftentimes observed through the skin of the back and belly. 

SYN.-Torpedinini, BoNAP. Syst. Vertebr. 1837, 44,&, Selach. Tabu!. analyt. 1838, 4.-BD. Iconogr. Encycl. II, 1850,242. 

Torpedines, Mui.L. & HENLE, Syst. Beschr. Plagiost. 1841, 126.- MuLL. in Wiegm. Archiv !iir Naturg. 1845, I, 137.
DuM. Ichthyol. analyt. 1856, 141. 

To!yedinidae, OwEN, Lect. CQmp. Anat. Vert. Anim. 1846, 51. 

The genera Torpedo and Narcine, which are provided with two dorsal fins, differ from one 
another by characters which may be best appreciated when respectively compared. Not in 
possession of any specimens from the western coast, it is not to be expected that we sho11ld 
enlarge upon this topic. We will simply state that the species described by Dr. Ayre1:1 belongs 
to Narcine instead of Torpedo, and consequently we record it under the name of 

NARCINE CALIFORNICA, G rd. 

SYN.-Torpedo californica, AYRES, in Proc. Cal Acad. Nat. Sc. Phi!Rd. I, 1855, 70. 

hoping at a future time to complete the history of this fish in connexion with its Atlantic 
representative described by my esteemed friend Dr. D. H . Storer, of Boston, now engaged upon 
an illustrated edition of his " History of the Fishes of Massachusetts." 

Family RAIIDAE, owen. 

The pectoral fins are combined with the snout, and their insertion extends as far as the 
ventrals. The body is broad, rhomboidal in general appearance; the tail is slender and 
elongated, depressed and provided on either side with a membranous keel or fold extending to its 
whole length, the two dorsal fins being situated towards its · extremity; the terminal fin, or 
caudal,. either exists as border to the caudal process, else is entirely wanting. The upper eyelid 
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is immovable; the eyes and the spiracles separated by a small bridge; the spiracles exhibiting 
a smooth border. The nasal flaps coalesce into a quadrangular l ip, which is united to the edge 
of tbe anterior jaw, a small portion alone remaining free on either side, under the shape of a 
rounded angle more or less fringed. At the outer edge of the nasal apertures may be observed 
a small membranous border . The mouth is bent forwards, without cartilaginous lips. The 
teeth are acute or pavement-like, depressed, although pointed or acute in the male sex during 
the breeding season. A maxillar membrane at the upper (anterior) jaw only, emarginated in 
the midule, and fringed upon its edge. The skin is either smooth or covered with small, 
curved spines directed backwards, more or less crowded according to the species. Larger 
spines are a lso occasionally intermixed along the dorsal line and tail, on the sides of the tail, 
the eyelid, or around the orbit, on the r ostral ridge, and at the anterior edge of the pectoral 
fins. In the male sex, during the breeding season, are developed t wo sharp spines at the 
anterior margin of the pectoral fins. The female sex lays eggs. 

SvN.-Rajini, BoNAP. Syst. Vert. 1837, 44; &, Selach. T abu!. analyt. 1838, 4.-Bn. Iconogr. E ncycl. II, 1850,243. 

R<~jtte , MuLL.&. HENLE, Syst. Beschr. Plagiost. 1841, 132.-MoLL. in Witgm . Archiv ftir Naturg. 1845, I, 137. 

R aiiJae, OweN, Lect. Comp. Anat. Vertebr. Anim. 1846, 51. 

The rays properly so called, and which constitute the present family, are the only ones in 
the sub-order to which they belong that lay their eggs ; the latter being, in the other families, 
retained in the abdominal cavity till after hatching. 

RAJA, A r t e d i. 

GEN . CuAn.-Thc snout is produced into a keel, to which the inner margin of the pectorals is parallel. The intervening 

Epace between the rostral keel and the inner margin of the pectorals is skinned. The ventral fins subdivide into an inner and 

an outer lobe, resulting from a deep emargination of their posterior marg in; the outer lobe being thicker but smaller th an the 

inner. T :lC tail is provided with a. low terminal fin, more conspicuous at the upper than a t the lower aspect, and gene rally 

e rrUjJ!ed towards 1he apex. 

SYN.- R<>jll , ARTEDI , Gen. Pisc. ed. Wu/baumi, 17!)2, 523.-LJI'~ . Syst Nat. ed. Xlln I , 1766, 390.-GMEL. Linn, Syst . 

Nat. XIII a J, m , 1788, 1504.-Cuv. R~gn. Anim. II, 1817, 134; 2d ed. II , 1829; &. ed. iii.Poiss . 373.-MuLL. 

&. HENLE, Syst. Beschr. Plagiost. 1841, 132.-DE KAY, N . Y. Faun. I V, 1842, 366.-STORER, Rep . Fish. 

MaES. 1839, 191 ; &., Synops. 1846, 258.-D uM. lchthyol. a nalyt. 1856, 137 &. 142. 

The species of the genus RaJa, even as restricted by modern writers, are still very numerous, 
distributed nearly all over the gl obe. Muller and Henle have made two divisions of them. 
1. Those in which the snout is rather blunt and the rostral keel not extending to the edge of 
the disc; and 2. Those in which the snout is more pointed or acute and more or less elongated: 
the latter di,·is ion including more species than the former. The species hereon alluded to, would 
belong to the second division, and should future observations restore the genus LaeviraJa, it is 
t o that genus that it will revert. 

RAJA COOPER!, G rd . 

This species came to our knowledge through a sketch made by Dr. J ames G. Cooper, 
accompanied by the following remarks: 

" In June and July, 1854, several large skates were washed ashore on the sand flats near 
the Entrance of Shoalwater bay, and which I had no means of preserving. I took a sketch 
of one of the largest, of which the inclosed is a copy. 

"Though I did not see any of them alive, I think they had entered the bay and were left by 
the ebb-tide on some of the extensive sand bars, where they had died. I have never heard of 
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their occurrence at any other season. The Indians will not eat them very often, but say they 
are not poisonous. 

" Length from tip of snout to root of tail, three feet six inches. Length of tail, two feet. 
Breadth across middle of belly, four feet two inches. Tip of snout to margin of mouth, eleven 
inches. 

"Color, above entirely dark brown; below dull white. Iris yellow. 
"Snout and top of head thickly covered with short, recurved, hooked prickles, diminishing 

in size from the centre of head towards the circumference. Tail also thickly covered with the 
same, above and on the sides. 

"No spine in tail. Cartilaginous expansions along its upper ridge, near the end. 
" Convexity about the same on each surface of the body; snout rounded above, flat below. 

Tail nearly cylindrical; blunt." 

URAPTERA, Mull. & Henle. 

GEN. CnAn.-Aspect and structure of the snout and of the ventral fins as in Raja, from which it is to be distinguished by 
a slender tail, and without terminal or caudal fin. 

SvN.- Uraptera, MuLL. & HENLE, Syst. Beschr. Plagiost. 1841, 155.- Dutt. lchthyol. analyt. 1856, 143. 

It is a matter of more than common interest when a genus, originally framed upon a single 
and isolated species, makes the accession of others previously unknown. 

URAPTERA BINOCULA'rA, G rd. 

SPEC. CHAR. - Three orbital and one dorsal spines; sixteen along the tail; rest of the body smooth. Dorsal fins situated 

very far back , sub-equal , longer than deep, approximated, and placed near the end of the tail. Posterior margin of ventral 

fins modemtcly emarginated, the edge scalloped or undulating, owing to the concavity of the interradial membmne. 

Olivaccous brown above, with two large black ri::gs upon the middle of the pectorals; beneath yellowish white. 

SYN.-Roia binoculata, GRD. in Proc. Acad. Nat. Sc. Philad. VII, 185!l, 196. 

The form is sub-rhomboid; slightly undulated upon the anterior margins, and rounded off 
posteriorly. The angles formed by the pectoral :fins being likewise rounded. The transverse 
diameter is much greater than the longitudinal. The snout is tapering anteriorly, without 
being pointed or protruding. 'rhe distance between the nostrils and the apex of the snout is 
somewhat greater than the interval between the nostrils themselv;es. The eyes are moderate 
sized; the orbits surrounded with three spines, two anteriorly and one posteriorly and inwardly. 
A small spine is also observed upon the dorsallino, p.ear the origin of the trunk. The tail from 
the vent to its tip is nearly equal in length to the rest of the body and head together; it is 
slender and depressed over most of its extent, provided above with a series of sixteen spines, 
beginning at the very origin of that organ, extending to. the anterior margin of the tirst dorsal :fin. 
Laterally is observed a membranous expanded r idge, which may be traced to its very tip. 
The second dorsal nn is nearly as large as the :first dorsal, and separated from it by a quite 
narrow space ; both being longer than deep, and superiorly sub-convex. The portion of the tail 
extending back of the second dorsal :fin is equal to the two-thirds of the base of the same fin. 
The ventrals a.re broad and short, emarginateu or bilobed posteriorly and scalloped; the inner 
lobe being larger than the outer one. 

With the exception of the few spines alluded to above, the upper surface of the body is p_er
fectly smooth. 

The ground color is oliva~eous brown; the snout dull whitish. A large sub-circular black 
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ring at the base of pectorals inclosing a large sub-circular black spot. Beneath dull yellowish 
white; the external margin of the ventrals being blackish. The dorsal fins are olivaceous; 
the extremity of the tail blackish with a lighter margin. 

List of specimens. 

Catnl. No of '! Age. I Locality. 

1

j When col- Whence obtained. Nature of 

No. spec. j lected·-·--l---------:l-8-p-ec-im-en_._ - ---·---

Collected by-

nsn --~-~~=----·· 1 San FranciEco, Cal ••• ! 
!)90 1 Young. Presidio, CaL ••••••• ! 

18G3 

1853 

Lieut. J . G. Parke. - - -· Alcoholic • •• Dr. A. L. Heermann. 

Lieut W. P. Trowbridge . ••• do •• • • • Lieut. Trowbridge . 
j i 

Family }lYLIOBATIDAE, Ow en. 

The rays of the pectoral fins disappear altogether on the sides of the head, but develop again 
in front of it, constituting a kind of cephalic fin, 'which forms the anterior extremity of the 
disc. The head, therefore, from the region occupied by the spiracles forwards, is separated 
from the discoid body; it is likewise more developed than in the other families of this sub-order. 
The nasal flaps of either side coalesce into a quadrilateral, posteriorly fringed membrane, or 
lip, which extends to the mouth. The nasal apertures approximate interiorly, being separated 
by a narrow frenum, which tapers away towards the angles of the mouth. The latter is 
straight. The dentated portion of the jaws extends deep inwardly. The teeth are large) 
depressed, mosaic pavement-like. The upper maxillar membrane extends from the palate and · 
the cheeks outwardly, it being very long, with a convex margin, which is fringed upon its 
middle. The lower·maxillar membrane is close to the dental margin. Behind these membranes 
may be observed some papillae still. The eyes and the spiracles are situated on the side of 
the skull; the spiracles being separated from the eyes by a wide bridge. The eyelids are 
wanting. The tail is: elongated, fl.agelliform, with a dorsal fin at its base, and a depressed 
spine behind the latter, directed horizontally backwards. 

SYN .-Myliobatini, EoNAP. Syst. Vertebr. 1837, 44; &, Selach. 'Tabul. analyt. 1838, 3.-Bd. Iconogr. Encycl. II, 1850, 24:3. 

Myliobatides , MuLL. & HENLE, Syst. Beschr. Plagiost. 1841, 176.-)IULL. in Wiegm. Archiv fiir Naturg. 1845, I, 137. 
Dm1. Ichthyol. analyt. 1856, 145. 

Myliobatidae, OwEN, Lcct. Comp. Anat. Vertebr. Anim. 1846, 51. 

The Myliobatides are-quite numerous along the Atlantic coast of the United States, where we 
find species of Myliobatis, of Aetobatis, and Rhinoptera, the chief represent.atives of this family. 

RHINOPTERA, Kuh l. 
GF.N. CIIAR.-Snout more or less emarginated anteriorly. The cranial fin not in a same level with the pectorals, being 

directed more downwards, and fixed to the inferior edge of the base of the pectorals. The rays of the cranial fin begin, 

likewioe, more backwards than the termination of the rays of the pectorals. 'l'be lower edge of the nasal flap is straight, 

whilst its exterior angle is pointed. On the dorsal surface a longitudinal fissure on either side. Either margin of t.he jaws 

straight. The t eeth are broader than long, hexagonal, depressed, placed ~;ide by side, constituting from three to five series, 

diminishing in size laterally. Alongside and exteriorly to the former there are a few series of smaller teeth, not broader · 
than long ; they occupy the en tire width of the jaws. 

SYN.-Rhinoptera, KuH~,-MuLL. Vcrgl. Anat. Myxin. I , ~1836, 76.-MuLL & HENLE, Syst. Besch r. Plagiost. ISH, 

181.- DEKAY, New Y. Faun. IV, 1842, 375,--STORER, Synops. 1846, 263.-Dmr. Ichthyol. analyt. 1856, 
145. 

Whenever an opportunity shall be afforded us for comparing the species from our Atlantic 
coast to the one recorded hereon, we may be better prepared in pointing out the characters which 
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are truly specific. For the present printed documents alone have served as standard to the few 
comparative hints which have been attempted with an allied species of a more southern clime. 

RHINOPTERA VESPERTILIO, Grd. 

Ha:c. C.EIAR.-Cephalic 1·egion equal to the rest of the body. Snout sub-elliptical upon its periphery instead of being 

notched. Eyes prominent, and raised above the surface of the head. Transverse diameter of body more than twice its 
length. Tail very slender and t apering. Above purplish blue or slate-colored ; beneath dull olivaceous. 

SYN. - Rhinoptera vespel"tilio, GnD. in Proc. Acad. Nat. Sc. Philad. VIII, 1856, 137; and, in Bost. Jour. Nat. Hist. VI, 1857. 
Plate xxvi. 

This species is closely allied to R. javanica, from which it differs by the shape or outline of 
the head, which is Bemicircular anteriorly, very slightly emarginated instead of being deeply 
notched or concave, and by the lateral extremities of the pectoral fins which are less pointed. 
The ventrals, on the other hand, are broader or more expanded. 

The specimen before us measures nineteen inches and a. half from the extremity of the snout 
to the tip of the tail; six inches and three-quartera being the length of the body a.nd head 
together . The width from the tip of one pectoral fin to the other is twelve inches. 

The cephalic region is as long as the rest of the body; its anterior outline, as already stated, 
is rounded, and but very slightly emarginated, · The eyes are quite prominent, and somewhat 
raised above the surface of the head. The lips are fringed and the edge of the maxillar 
membrane scalloped. The branchial·apertures, five pairs in number, are trans"\"ersely elongated 
and disposed upon an open curve. 

There is a small dorsal fin situated posteriorly to the ventrals upon the anterior portion of 
the tail, and followed by a lanceolated, horizontally flattened spine, serrated upon its edges. 
The tail is very attenuated, flagelliform, tapering into a filliform extremity. 

The color above is of a purplish blue or of a slate tint, lighter- towards the periphery than 
upon the dorsal region; beneath dull olivaceous. 

List of specimens. 

Catal. No. of Age. Locality. When Whence obtained. Original Nature of Collected by-
No. spec. collected . No. specimen. 

----
Tomales ~ay, Cal. .. ~ .j 364 1 Adult. 1!?55 E. Samuels ....... .... 348 Alcoholic . E. Samuels • •• ••••• • •• 



ORDER X. 

DERMOPTERI. 
The body is vermiform or worm-like to such a striking extent that Linnaeus himself got de

ceived, placing one of the species in the class of worms. This external resemblance to worms 
is rendered the more deceiving as the lateral :fins (pectorals and ventrals) are altogether wanting, 
the skin naked or scaleless, either verticillated or annulated . The vertical :fins themselves are 
reduced to a mucous fold of the derm or skin, which is moreover mucous throughout. The 
int1nnal skeleton being unossified, without distinct vertebrre, instead of which a central carti
laginous cord, anq the head so much blended with the body that in various cases it is not easily 
distinguishable. T he pancreas and air bladder, both, are absent. The intestine is straight, 
without either fold or appendages. 

SvN.- Dmnoptt?·i, OwEN, Lect. Comp. Anat. Vertebr. anim. 1846, 47.-BD. lconogr. Encycl. II, 1850, 203. 
Chondrichthes trematopnes, DuM. Ichthyol. analyt. 1856, 104. 

The Dermopterians subdivide into two sub-orders; the Pharyngobranchii seu Cirrlwstomi 
and the Marsipobranchii seu Cyclostomi. 

The Cirrhostomians constitute but one family, that of Amphioxidae (Lancelet) , which has 
no representatives in North America. 

SUB-ORDER. 

MARSIPOBRANCHII s. CYCLOSTOMI. 
The heart is extant, but the accessory arterial heart, known as the bulbus arteriosus, is wanting. 

The t1·uncus arteriosus consists merely of the ordinary membranes which enter into the structure 
of the arteries. The gills are :fixed, inclosed within cavities either simple or multipartite, 
receiving the respiratory streams through apertures usually numerous and lateral. 

SvN.-Marsipobranchii, BoNAP. Syn. Vert. Syst. 1837, 43. 

Marsipob1·anchii s. Cyclostomi, Mui.L. in Weigm. Archiv fur Naturg. 1845, I, 137.-0WEN, Lect. Comp. Anat. 
Vertebr. anim. 1R46, 48. 

Exotremes.-D uM. Ichthyol. analyt. 1856, 110. 

The Cyclostomians constitute two families; that of Myxinidae (Myxine, Hag, or Borer), 
which is not represented in the ichthyic fauna. of North America, and that of the Lampreys, 
which follows. 

Family PETROMYZONTIDAE, Owen. 

The general form of the body is elongated, cylindrical, or sub-cylindrical, eel-shaped. The 
dorsal , caudal , and anal :fins are continuous ; the gills :fixed or immovable, and situated in a 
sort of chest. There are seven lateral branchial openings on either side, admitting the water 
to bathe the gills. A Ringle spiracle situated on the upper surface of the head. 
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SvN.-Petromyzonidae, BoNAP. Sagg. Distr . metod. Anim. Vertobr. 1831, 123.-DEKAY, New Y. Faun. IV, 18-t2, 379.
STORER Synops. 1846, 265. 

Pelromyzontidat, OwEN, Lect. Comp. Anat. Vertebr. anim. 1846, 48.- Bn. lconogr. Encycl. II, 1850, 206.-AcASs. 
Lake Super. 1850, 249. 

Pelromyzonini, BoNAP. Sagg. Distr. metod, Anim. Vertebr. 1831, 123.-MoLL. in Weig-m. Archiv fiir Naturg.1845, 

I , 137. 

Two out of the four genera which at present compose this family (Petromyzon and .Ammocretes) 
have representatives on the western as well as eastern coast of North America. 

PETROMYZON, Linn. 

GEN. CnAn.-Buccnl disk funnel-shaped, sub-terminal, inferior, sub-circular or sub-elliptical, sometimes ciliated or fringed 
upon its periphery. T wo vertical, finely denticulated, jaw pieces, one on either side of the esophagus; a similar piece placed 

horizontally below the former. T eeth within the buccal disk di 3posed upon concentrical series, largest inwardly, simple, 

bicuspid and tricuspid. Two distinct dorsal fins; second one united to the caudal and the anal. Gills in separate partitions of 
the chest. 

SvN.-Pel!·omyzon·, LINN. Syst. Nat. ed. XIfn 1766, 394.-Gm!L. in Linn. Syst. ~at. ed. X!J ln I, m, 1788, 1513.-DuM. 
Zool. analyt. 1806 ; in Mag. Encyl. 1808; &. Ichthyol. analyt. 1856, 112.-CGv. R~gn. anim. lf, 1817, 117 ; 
2d ed . 1 8~9; &. ed. illustr. Poiss. 380.- STORER, Rep. Fish. Mass. 1839, 195; &., Synops. 1846, 265.

DEKAY, New Y. Faun. IV, 1842, 379. 

The genus P etromyzon, as characte~ized above, is restricted within narrower limits than those 
assigned to it by all previous writers on this subject: Such as it is g iven h ere it will include 

P. marinus, L. ; P. jluviatilis, L. ; P. americanus, LESu. ; P. nigricans, LESu. ; P. tridentatus, 
GAIRDN.; P. ciliatus, AYREd ; P . plumlJens, AYRES; P. niger,* and P. borealis.t The first 
two on the list being European; the rest belonging to North America. 

1. PETROMYZON TRIDENTATUS, G air d n. 

SPEc. CoAn.-Body anteri•Jrly sub-cylindrical, deeper t han broad; posteriorly compressed, especially the caudal region. 
Buccal disk sub-circular, longitudinal diameter somewhat greater than the transversal, not fringed upon its periphery. Head 
constituting about the tenth of the total length. Anter ior dorsal fin much lower than the second and separated from it by 
a. space equal to the third of its own length ; its origin being nearer the extremity of the snout than the ~ip of the caudal fin . 

Upper lobe of caudal somewhat deeper than the lower lobe. 

SvN.-Pelt·omyzon tridentatus, GAIRDN. in Lit.: RICHARDS. Faun. Bor. Amer. III, 1836, 293.-DE KAv,N. Y. Fauna, IV, 

1842, 3S2.-S~·onER, Synops 1846, 266. 

W e refer t o this species a specimen from eigh teen to gineteen inches in total length, since 
it agrees better with the description g iven by Sir J ohn Richardson than any of the others from 
western America with which we are, so far, acquainted; it being in such a very precarious state 

of preservation that we cannot enlarge upon the above diagnostic characters, which we offer as 
approx imat ive until they can be verified upon specimens in a better state of keeping . The 
head is nearly as long as the chest. The branchial orifices are smaller than in the following 

two species, and their structure, as far as a superfi cial examination may determine, is different 
also. The "circular row of small nipple-like papillae, about fi fty-six in number, and standing 
in the middle of little circular depressions having a raised margin," &c., are the base of 
insertion of very small and acute teeth. The "transverse row of four teeth" consists of six in 
the ~necimen before us, the two middle ones being the l argest of the series. 

The coloration is too far gone to allow any allusion in regard to it. 

•Petromyzon nigrum, RAFIN. Ichthyol. Ohiens. 1820, 84. 

tPetromyzon fluvialis, RICliARDs. Faun. Bor. Amer. III, 1836, 294. 

48 a 
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List of specimens. 

Catal. No. of Locality. When collected. Whence obtained. Nature of Collected by-

No. spec specimens. 

----
974 1 Ft. Reading, Cow co., Sacramento 1856 Dr. J. F. Hammond. Alcoholic . . Dr. Hammond •••• , 

river, California ......... . ...... 

, 
2. PETROMYZON CILIATUS, Ayres. 

SPEC. CHAR.-Body sub-cylindrical, deeper than broad, caudal region very much compressed. Buccal disk sub-elliptical, 
fringed upon its periphery. Head constituting about the tenth of the total length. Anterior dorsal fin lower than the second, 

and separated from it by a space equal to the fifth of its length ; its origin being nearer the extremity of the snout than the tip 

of the caudal. Inferior lobe of caudal fin deeper than the upper. Color olivaceous brown, rather dark above and more 

greenish beneath. 

SYN.-Petromyzon cilialus, AYRES, in CaL Acad. Nat. Sc. I, 1855_, 44. 

Having before us a specimen twenty-four inches and a half in total length, labelled by Dr. 
Ayres himself, there is no room to doubt as to species which we record in this paragraph. 

The body anterior to the dorsal fin is sub-cylindrical, deeper than broad, whilst it is com
pressed posteriorly to it, becoming more and more so towards the caudal region, which is very 
much compressed and quite thin. 

The head is sub-conical, tapering anteriorly, and smaller than the chest. Measured from the 
extremity of the snout to the first branchial orifice it forms about the tenth of the total length . 
The buccal disk is of moderate development, sub-elliptical in shape, coatinuous all around; its 
periphery being provided with a series of small tentacles or fringes, with filiform tips and 
somewhat :flattened bases, inserted upon the black edge of the thickened lips. Immediately 
within these fringes may be observed a continuous circular series of very small acute teeth, 
from fifty-five to sixty in number, each surrounded by a little circular depression, with a raised 
margin. When removed these teeth leave behind them small nipple-like papillae as the base 
upon which they were inserted. ·within these teeth or papillae, as the case may be, we observe 
larger teeth. . Seven rather small acute and conical ones occupy the anterior portion of the 
buccal ellipsis, disposed upon two series-five belonging to the continuous series and two 
forming an additional series in front; four larger ones on either side, the two middle ones 
tricuspid, the upper and lower pair being bicuspid; eighteen very small, simple, conical, acute 
teeth like the preceding row complete this series, standing in a circular depression like those 
above alluded to. The buccal orifice, properly so called, is provided anteriorly with a tridentate 
transverse piece, the middle tooth being considerably smaller than· the lateral ones; posteriorly 
or _inferiorly is another transverse piece armed with five teeth, the three middle ones being 
somewhat smaller than the exterior two. At the entrance of the esophagus we observe three 
elongated, finely serrated pieces, the uppermost two placed vertically, the inferior ·one hori
zontally. The eyes are sub-elliptical; the longitudinal diameter of the orbit entering about 
eight times in the length of the side of the head from the first branchial orifice forwards 
They are nearer the latter than the extremity of the snout. The seven branchial orifices are 
vertically sub-elliptical, extending over a space somewhat longer than the cephalic region . 
rrhe structure of these orifices is quite complex; they are surrounded interiorly by a smooth 
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and rather thin membrane, which would constitute a kind of tube were i ts posterior portion not 
divided into two free, moveable, rounded off flaps, behind which exist a concavity, edged 
posteriorly with a series of small papillar fringes. A tentacular-like papilla is situated more 
inwardly, between the edges of the flaps already alluded to. 

The anterior dorsal fin is lower than the second ; its origin is somewhat nearer the extremity 
of the snout than the tip of the caudal fin ; its base measuring less than the sixth of the total 
length; the intervening space between it and the second dorsal being equal to the fifth of its 
base. The second dorsal itself, which begins in advance of the vent, is highest behind that 
orifice. It gradually tapers away to the upper lobe of the caudal, where a shallow depression 
marks the point of continuity of these two fins. There is no trace of anal ridge behind the 
vent; the lower lobe of the caudal, beginning more anteriorly than the upper, becomes also 
deeper near the apex of the tail, which resembles a contracted spear. 

The color is olivaceous brown, rather blackish along the dorsal region, with a metallic green 
tint over the belly ; the fins being of a dark hue. 

L ist of specimens. 

Catal. No. of Locality. When col- Whence obtained. Orig. Nature of Collected by-

No. spec . lee ted. No. specimen. 

----
Alcoholic. J Dr. Ayres ..... . . ...... , 975 1 Bay of San Francisco, Cal. 1~56 Dr. W . 0. Ayres ....... 2 

3. PETROMYZON LIVIDUS, G rd . 

SPEc. CHAR.-Body sub-cylindrical, deeper than broad, caudal region very much compressed. Buccal disk sub-elliptical, 

fringed upon its periphery. Head contained a little over eight times and a half in the total length. Anterior dorsal fin lower 

than the second, and separated from it by a space equ3 l to the third of its length; its origin being nearer the tip of the caudal 

fin than the extremity of the snout. Inferior lobe of the caudal slightly deeper than the upper. Uniform bluish black, lighter 

beneath than above. 

This species is closely r elated to the foregoing one, from whiuh it differs chiefly by the fringes 
at the periphery of the buccal disk, and which are disposed upon a double, very crowded series, 
rather more developed at the anterior margin, where they are also more of a flattened shape. 
The head is nearly as l ong as the chest; the branchial orifices exhibiting the same structure as 
in P. ciliatus. 'fhe first dorsal is placed more anteriorly, else the tail is shorter, and the tran
sition of the second dorsal to the upper lobe of the caudal is l ess gradual than in the species just 
alluded to. The specimen described is about fifteen inches in total length. 

The color is of a uniform deep bluish black above, somewhat lighter beneath, with a greenish 

metallic reflect. 

List of specimens. 

Catal. No. of Locality. When Whence obtained. Nature of Collected by-

No. spec. collected. specimen. 

- ------- --
976 1 Wahlahmath river, Oregon . •• ••• •. 1855 Lt. R. S. Williamson. Alcoholic. Dr. JohnS. Newberry •• 
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4. PETROMYZON PLUMDEUS, Ayres. 

SPEo. CHAR.- Body anteriorly sub-cylindrical, somewhat deeper than broad, posteriurly compressed. Buccal disk sub-circular, 

provided with p8pillar fringes upon its periphery. Head entering somewhat over eight times and a httlf in the total length. 
Anterior dorsal fin much l••wcr than the second, and separated from it by a space equal to the half of its own length; its origin 

being nearer the tip of the caudal than the extremity of the snout. Tail tapering into a point. Upper region of a uniform lead 

tint; b• ight silvt>ry beneath. 

SvN.-l'etromyzon plurr.be.1s, AYREs, in Pro c. Cal. Acaa. Nat. Sc. I , 1855, 28. 

The specimen now before us is the very one described by Dr. Ayres, from whom it was 
obtained by Lieut. Williamson's party. 

It measures four inches and three-fourths in total length, and, being the only one so far 
observed, it is rather difficult to say whether it is the fullest size the species ever reaches . 

At any rate it is widely distinct from P . tridento.tus and more closely allied to the other now 
known species from California and Oregon, since, like them, it is provided with tentacular fringes 
at.. the periphery of the buccal disk; a feature which has escaped Dr. Ayres' notice. Another 
very distinctive trait between this species and P. tridentatus consists in the presence of but two 
teeth upon the transverse piece at the anterior margin of the buccal orifice. T his latter feature 
will distinguish P. plumbeus not only from P. tridentat~ts but also from all the other species so 
far observed in Oregon and California. Again: the t ransverse piece at the posterior margin of 
the buccal orifice exhibits eight, nearly equal teeth, whilst in P. tridentatus and P. ciliatus five 
only are observed, the three middle ones being smaller than the outermost two. In that respect 
it is allied to P. asto1·i, in which six of these teeth exist, of nearly equal development. Right 
and left of the buccal orifice may be seen a single bicuspid tooth. 

For further particulars regarding the zoological features of the present species, we refer our 
readers to Dr. Ayres'. description, which was drawn up while the specimen was in a better state 
of keeping. 

List of specimens. 

Catal. No. of L ocality. When col- Whence obtained. Nature of Collected by-

No. spec. lected. specimen. 
r 

----- -----
977 1 Bay of San Francisco, Cal..---. 1855 Lieut. R. S. Williamson . Alcoholic ._ • . Dr. W. 0. Ayres ... 

5. PETROMYZON ASTOR!, G r d . 

SPEO. CHAn.-Body anteriorly sub-cylindrical, deeper than broad; poateriorly compressed, especially at the caudal region. 

Buccal disk sub-circular, slightly longer than broad, provided upon its periphery with tentacular fringes. Head contained a little 

over six times and a half in the total length. Anterior dorsal fin lower than the second, and separated from it by a space less 

than the third but more than the fourth of its own length; its origin being somewhat nearer the tip of the caudal than the 

extremity of the snout. I nferior lobe of the caudal more developed than the upper lobe. Yellowish brow~; lighter beneath 

than abo>e. 

The unique specimen ot this species which has come to our knowledge measures seven inches 
in total length. Its head is somewhat longer than the chest. The branchial orifices being sub
triangular, surrounded with papillar tenticles or fr inges. The dentition is similar to that 
of P. tridentatus, P. ciliatUB> and P. lividuB, except in the transverse piece at the posterior 
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margin of the buccal orifice, which exhibits six nearly equal teeth, in which respects it resem
bles more P. plumbeus. The eyes are large, sub-circular, and rather inconspicuous. The base 
of the second dorsal fin enters seven times in the total length, being, therefore, exactly an inch 
long. The second dorsal passes to the upper lobe of the caudal fin by a shallow and gradual 
depression. '!'here is no trace of anal fin, and the lower lobe of the caudal is more extended, 
and posteriorly deeper than the upper lobe. The caudal itself is lanceolated, tapering into a 
point. The vent is placed somewhat posteriorly to the origin of the second dorsal fin. 

The color is yellowish brown, of a deeper tint along the dorsal region and upper surface of 
the head than beneath. 

List of specimens. 

Cata\. No. of Locality. When Whence obtained. Nature of Collected by-
No. spec. collected. specimen. 

--
978 1 Astoria, Oregon . •• ••• . . •••••.. 1854 Lieut. W. P. Trowbridge. Alcoholic ... Lieut. Trowbridge .. 

ICHTHYOMYZON, G i r a r d. 

G.E:~". CaAn.-Bucca.l disk funnel-shaped, sub-terminal, inferior, sub-circular or sub·elliptical, fringed upon its periphery. 

Two vertical, finely denticulated jaw pieces, one on either side of the esophagus; a. similar horizontal piece below the 
former. Teeth within the buccal disk generally simple, curved, disposed upon lateral ogecs, la.rgest inwardly. Gills in 
separate partitions within the chest. One single dorsal fin united to the upper lobe of the caudal. No anal fin. 

This genus differs from Petromyzon by the form and disposition of the teeth, and by the 
presence of one dorsal fin instead of two. The horizontal jaw piece has the shape of two arcs of 
a circle soldered together, whilst in P etromyzon the same cartilaginous piece is nearly transverse. 
A rather large, tricu!lpid tooth, may be observed at the anterior margin of the buccal aperture, 
instead of a transverse sub-crescentic piece, armed with three distinct hooks; and at the posterior 
margin of the same aperture is a series of uniform teet.h, closely set together upon an arc of a 
circle, instead of the five distant unequal teeth as observed in P etromyzon. 

To this genus belong: P . planeri, BL. o( Europe; and P. lamottenii, LESu; P. argenteus, 

KIRTL; P. appendix, DEKAY; and the following two species. 

1. ICHTHYOMYZON CASTANEUS, G rd. · 

SP.Ec. CHAn.-Head depressed, constituting tbe ninth of the total length; body a.nd tail compressed. Buccal disk sub
elliptical, provided with a doubl'e series of short, tentacula.r fringes upon its periphery. Posterior margin of buccal aperture 
exhibiting a series of nine teeth, disposed upf)_n an arc of a circle. Eyes sma.ll and inconspicuous. Spiracle sub-tubular, raised 
above the surface of the head. Origin of the dorsal fin equidistant between the anterior margin of the buccal disk and the 
apex of the tail. Vent situated immediately in advance of the most elevated portion of the dorsal fin. Chesnut colored, of 

n darker tint above than beneath. 

What we have termed head is measured from the anterior extremity of the buccal disk to the 
first branchial orifice, the chest being the region occupied by the entire series, seven in number, 
of the same branchial orifices. 

The length of the head is equal to that of the chest. The tentacles, at the periphery of the 
buccal disk, are inserted into a shallow groove, formed exteriorly by the thickened edge of the 
disk, and interiorly by a soft and flexible membranous ridge. The fringes themselves are more 
developed posteriorly than anteriorly. The branchial orifices are sub-circular, provided with 
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two semi-circular lips, an anterior and a posterior one, fringed upon their edge, and somewhat 
raised above the surface of the chest. 

The dorsal fin exhibits two convex elevations, one anterior to the vent, the other posterior to 
it. Its continuity with the caudal is marked by a gradual shallow depression. The lower lobe 
of the caudal is rather more developed than the upper lobe. 'fhe tail itself is bluntly spear

shaped. 
The color is of a uniform chesnut tint, somewhat lighter along the abdominal region than over 

the sides and back, which is much darker. 

List of specimens. 

Catal. No. of Locality. When col- Whence obtained. Nature of Collected by-

No. spec. lected. specimen. 

~I 1 Galena, Minnesota .• - •• -- 1853 Gov. I. I. Stevens . -- -- -- Alcoholic . _-- Dr. Geo. Suckley-- -- - . 

2. I CIITHYOMYZON, HIRUDO, G rd. 

Sprc. CrrAn.-Head depressed, constituting the seventh of the total length, body and tail compressed, with irregular 

transverse folds. Buccal disk sub-elliptical, provided with a crowded series of short tentacular fringes. Posterior margin of 
buccal orifice exhibiting a series of seven teeth disposlld upon an arc of a circle. Eyes >.mall , inconspicuous. Spiracle 
sub-tubular, raisrd above the surface of the cranium. Origiu of dorsal fin nearer the apex of the tail than the anterior ex
tremity of the buccal disk. Vent placed opposite the most elevated portion of the dorsal fin. Gr yish brown above; yel

lowish beneath. 

·The head is longer than the chest; the tentacles are likewise more developed posteriorly than 
anteriorly. The rounded edge of the lip, which borders exteriorly the shallow groove in which 
the tentacles are inserted, is minutely scolloped1 especially sideways. The branchial apertures 
are vertically sub-elliptical, each provided posteriorly with a crescent shaped lip raised above the 
surface of the chest, and fringed upon its edge. A few inconspicuous fringes are likewise 
observed at the anterior edge of the same apertures. 

The portion of the dorsal fin anterior to the vent is somewhat convex in its outline ; imme
diately posterior to the vent it is the most elevated1 diminishing again towards the upper lobe 
of the caudal, into which it passes through a shallow depression. The upper lobe of the caudal 
fin is rather deeper than the lower lobe; the tail itself being posteriorly sub-elliptical in its 
outline. 

The dorsal region is greyish brown ; the lower portion of the sides and the belly being of a 
dull yellowish tint. 

List of specimens. 

Catal. No. of Locality. When col- Whence obtained. Nature of Collected by-
No. spec. lected. specimen. 

-- - -
980 I Fort Smitb, Ark .....•.. 1853 Lieut. A. W. Whipple ..... Alcoholic. Dr. George G. Shumard . •• •• 
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AMMOCOEfES, Dum. 

GEN. CHAR.-Mouth sub-t erminal , inferior, toothlesR, but provided within t he buccal disk with numerous short mem

branous cirrhi. Upper lip semi-circular or semi-elliptical ; lower lip transverse and nearly straight. Eyes inconspicuous, 

scarcely perceptible. All the gills situs t ed within a simple cavity of the chest Two distinct dor53.1 fins; second one united 

to the upper lobe of the caudal. Anal reduced to a mere ridge, gradually merging into the lower lobe of the caudal. 

SYN.- Ammocoete&, DuM. Dissert. Poiss. Cyclost. in Mag. Encycl. 1808; &, Ichth. analyt . 1856, 112.-Cuv. Mgn. 

Anim. li, 1817, 119; 2d ed. II, 1829, 406; &, ed. illustr. Poiss. 383.-GuER. Iconogr. du Mgn. Anim. 

Pl. lxx, figs. 3 & 4.-STORER, Rep. Fish Mass. 1839, 198; &, Synops. 1846, 266.-DEKAY, New Y. 

Fauna, IV, 1842, 383. 

To this genus belong .Ammocoetes branchialis, DuM., from the fresh waters of Europe. In 
the northeastern States we find .Ammocoetes bicolor, LESu., as another representative of this 
genus; and at the northwest of this continent the species whose description follows. 

AMMOCOETES CIBARIUS, G rd. 

SPF.C. CHAR.-Body sub-cylindrical , somewhat compressed posteriorly, with its surface annulated. Buccal disk sub-ellip

tical, interiorly papillar. Head and chest togather , contained four times and a half in the total length. Anterior dorsal 

fin lower than the second, and separated from it by a space not quite the half of its length. Anal fin very low. Deep 

olivaceous brown above; lighter beneath. 

The only specim_en of this spec.ies which we have so far examined measures four inches in 
total length. The body anterior to the first dorsal fin is sub-cylindrical, somewhat deeper than 
broad, whilst it is compressed posteriorly, and the more and more so as it approaches the tip of 
the tail , which is acute. The surface of the body exhibits numerous, hence closely approxi
mated, transverse or annular segments, which make the general resemblance to a leach most 
striking. The head is sub-conical , as thick as the body, and rounded off anteriorly. The 
buccal disk is small, sub-elliptical, the lower rim describing an open curve instead of being 
perfectly straight. The inner surface of the funnel is provided with proportionally large and 
closely set papiliae. The cephalic region, measured from the apex of the snout to the first res
piratory aperture, constitutes about the tenth of the entire length. The seven respiratory aper
tures, which are somewhat vertical , occupy a space longer than the head; the interval between 
one another is equal to the diameter of the inconspicuous orbit, which enters four times and a 
half in the length of the side of the head. 

The anterior dorsal fin is lower than the second, reserr.bling in its outline·a depressed curve. 
Its origin is equidistant between the apex of the snout and the tip of the caudal fin ; its base 
entering nearly eight and a fourth of a time in the total length. The intervening space 
between it and the second dorsal is somewhat less t han the half of its length. The vent is 
situated at one and a fifth of an inch from the extremity of the tail, and somewhat posteriorly 
to the origin of the second dorsal fin , the anterior third of which is more elevated than the 
rest, and forms an open curve with its upper edge, similar to that of the first dorsal. It 
diminishes gradually to the upper lobe of the caudal ; the latter again rising, then diminishing 
towards the tip where the lower lobe of the caudal likewise converges in a like manner. 

The anal fin commences close to the vent under the form of a mere inconspicuous and 
thickened ridge less than half an inch in extent, with a groove on either side; both upper and 
lower lobe of the caudal are somewhat higher and deeper ncar the apex of the tail, giving the 
latter a spear-shaped appearance. 

The color is dark olivaceous brown ab:>ve, the inferior region, from the chest to the vent being 
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of a lighter, rather more yellowish tint. The caudal region is dark above and below. The fins 
are likewise dark. 

List of specimens. 

Catal. No. of Locality. Whence obtained. When Original Nature of Collected by-

No. spec. collected. Number. specimen. 

-- - -
981 1 Fort Steilacoom, Puget 's Sound •••••. Dr. Geo. Suckley .•. 1855 37 Alcoholic. Dr. Geo. Suckley. 

SCOLECOSOMA, Girard . 

GEN. CnAR.- AII the characters of .8mmocoetes except the presence of one single dorsal fin instead of two, continuous wits 
the upper lobe of the caudal. The anal is likewise rudimentary, else reduced to a mere ridge extending from the vent to the 

inferior lobe of the caudal. 

Three species, so far kn own, compose this genus : Ammocoetes concolor, KIRTL., from the 
hydrographic basin of the Ohio river; Ammocoetes unicolor, DEKAY, from the fresh waters of 
the northeastern States; and Ammocoetes borealis, AGASS., from Lake Superior. No repre· 
sentatives of it have, as yet, been observed west of the Mississippi valley. 
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PLATE Xll.--Figs. 1-4.- Paralabrax nebulifer, Grd.-p. 33. 
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0 By error. ; BRY'ITUS ABBULUS. 

49 a 
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1 By error: MYLOPHARODON RO~USTus, AgaSJI. 
~This species is described in the Report of the United States and Mexican Boundary Comm~BBiQA, \n ~he aQCO~t>A~fillg 

plates of which Gobio gtlid!U of the p.reeent report i,s !i~u,red. 
3 By error : figs. 5-8. 

"'By error: figs. 9-15, 
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s By error: figs. 4-7. 
6 By error: figs. 1-3. 

"By error: OsMERus STEV»NSI, Grd. 
8 By error: ARGENTINA PRETIOSA, Grd. 
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heermanni .. ... ...... .... ...... .... .. .. ... ... 199 
similis • • • • .. .. .. • • • • • • • .. • • • .. .. .. • .. .. .. .. 203 

Anableps.... ...... . . .... .. .... ...... . ... .. . .... .. 342 
A.nacanthini • .. • .. .. .. .. .... • .. • .. .. .... .. .. .. .. .. 137 
an alia, Oligocottus .... .. .. .. .. .. • • • . • • .. .. .. • .. .. .. 57 
Anarrbicb!IB .... .... ..... . ...... .... ...... .... .... 124 

felia .... .... .. .. .. . ... .... .. .. .... ........ .. 125 
lupus .... .. .......... .... .. .... .. .......... 112 

Anarrbichthys.. .... ... ... ...... ...... .. .... .... .. 125 
felis. .... .. .... .. ... . .. .... ...... ...... .... 125 
ocellatus • .. • • • • • .. .. .. • • • • • • • • .. • • • • .. • • • • • • 125 

anguilloris, Blennius, Gunellus.. .. .. .. .. .. .. .. .. •••• 123 
anguillaris, Lumpenus... . ... .... •••• •••• . ... .. .... 123 
annularis, Pomoxis .... • • • .. • • .. • ••• • • • • .. • .. • . • • • .. 6 
antoniensis, Pimelodus.. . .... .. .... •••• .. .. . ... •••• 209 
apeltes, Gasterosteus... .. . •• • • .. • • .. • • • • • • .. • • .. .. 85 
Aplodirwtus.... • .. • • .. .. .. .. .. .. • • .. .. • • .. • .. • • .. • 95 
A.podes . .......... ..... . . ...... . . .......... . .... 137, 206 
apodes, Malacopterygii ...... .... .. ..... .... ••• ••• .... 206 
Apodichthys.. .. .. •••• ... . .... . ... ••• ••• ••••• • .... 117 

8P2B- .. . ... .... .. . ... .... . ......... . .. . .. .. 
flavidus .. . ..... .. . . .... ..... . ... .......... . 
violaceU3 .... ....... .. . ... ..... . . . ....... . .. 
virescens ......... .... .. ...... . . .. ......... . 

apos, Apodichthys . .......... .... ........ .. ..... .. . 
apos, Blennius gunellus ...... ........... ........ .. .. 
appendix, Ichth~oDlyzon •••••• • •• •• •• •••• ••• ••• •••• 

117 
117 
121 
118 
ll7 
117 
381 
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appendix, Petromyzon ••••••••••• .••••••• ••• . . •••••· 
aquilensis, Pomotis •• , • ••• • ••••• •• •• •••.••••• •••••• 
arcuatus, H yperprosopon •••• . ••• •. •• •• •••••••••••• 
argenten, Spbyraena .•••••••• •• •••• •••••• ••••. •• ••. 
argentem, A.mpbisticbus .•••••• •• •••• •. ••• ••••.•••• 
argenteu~, Ichthyomyzon •• . •••• •• . .•••• •.•••••..••• 
argenleus, Hyperprosopon. .. . ... • • • • • ••••••••••••• 
argenlt~a, Petromyzon ..•• •••••••.••• : •••••••.. • •• • . 
A.rg .. ntina .••• .•• • ••• •••••••• • •••••..•••••••••.••• 

leiuglossa •• •••• •••.••• •••••.• •• •• •••• ••• ..•• 
prlliosa . •••••. •• •••••••• •••• •• •••• •••••• •••• 

argyreiosus, P ogonicbtbys . . ... . . •..•• •• ••••• •• • •• • • 
A.rgyreus . .•.••. ••• • •••••••• ••• •..••.•••••••.•••••• 

Pnge. 

381 
25 

205 
39 

201 
381 
205 
381 
325 
325 
325 
246 
243 

atronasus. . . •• • ••• • •••• •••• ••• • •• • • •• . • • • • . 243 
dulcis . . .. •• •• •••••• •••• •••. •••• ••• • •••• •••• ~43 

nubilis . •••• •••• ••.•••. ••• •• • •••• •••• •••• •• •• 244 
rubripinnis ••• •••••••• • •• • •• •• •••• •• • •• • •••• 243, 263 

argyreus, l!, ario. . .. . . . • • • • • • • • • • . • • • • • • • • • • . • • • • • • 312 
argyreus, Salmo. • • • • . . • • • • • • • • • • • • • • • • • • • • • • • . • • • • • 312 
argyritis, H ybognatbus. •• • • • . ••• • •• • •• . •• • • ••• • •• • • 235 
ar!J7Jroltuca, Corvina.. ..... .•• ••• •••• •••••• •••• •.. • 96 
argyroleucus, Homoprion . •• ••. •••••.••••• .••••... . 
nrgyrosoma, Embiotoca...... • • • • • . . • • • • . . • • • • . • • • • 180 
A.rgyrosomus .. .... • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 326 
A.rtedius . •• •• •. •••••. •••• •• ••• • ••••• • •••••• •••••• 69 

lateralis...... •••..•• •••••. •••••• •••••••••••• 70 
notospilotus...... ••• • •••• •••••• ••• ••• •• ••• • 71 

armatus, Leptocottus .. .... •••• •••••• ••• • ••••• • •••• 60 
aruodinaceus, Syngnatbus...... ••• • •• • ••• •••• •• •••• 346 
asper, Centridermic!Uhys, C(lttus. •••• ••••••• ••• •••• ••• • 51 
asper, Cottopsis. ...... •••••• •••••• •••••• •••• •• •••• 51 
as tori, Petromyzon • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 380 
A.tbel'ioa. .••••• •••••. .•• ••• ••• • •••• •••• ••••• • ••• • 102 

storeri •••• •••• • •••••• •••• ••• ••• •• ••• • •••••• 103 
A.tberinidae . ... . . •••• .••••. •••• •••• •• •• •••• •••• •• 102 
A.tberinopsis. ... ••• • •••• •••• •••• •••• •••• •••• •• •••• 102 

californiensis .... .... . .. •••• •••••• •••• •• • ••• 103 
atraria, Siboma.. .... ••• • •••••• •••• •• ••• ••. •••• •••• 297 
A.trnctosteus . •••• •••• •••. ••• • ••• •• . •••••• ••• • •• •• 351 

berlandieri . • • • • . . • • • • • . • • • • • • • . • • • • • • • • • • • 353 
ferox . •.• •••• . •• ••• •••••• ••• ••. •••• ••• • •••• 351 

alromaculatus, Cyprinus...... . ••• •• • ••••• • •••••• •••• 283 
atromaculatus, Semotilus • • • • • • •• • • • • • • • • • • • • • • • • • • 283 
atronHsus, A.rgyreus . ...... ••••• • •••••• •••••• •••••• 243 
atrona&~a, Cyprinus ••••• • ••••• • • : .... •••••• •••• •••• 243 
A.ulopyge.. . . . . ............... . •• •••• ••••• • ••••• • 212 
auriculatus, Sebastes...... •••••• •• ••• • •••••• •••••• 80 
aurora, Fario.. . . . . •• • ••• •••• •••• •••• ••••• • •••••• 808 
aurora, Salmo.... •••• •••• ••••. ••••• . •••••• •••• •••• 308 

B. 
Balistidae...... • • • • • • • • • • • • • • • • • • •• • •• • • • • • • . ••• • 338 
B alistides....... •••••• ••• • •• •••• •••••• ••• • ••• • •••• 338 
Balislini .. .. •••••••••••••••••••••••••••••• ••• •• •• 338 

baUeatm, Cyprinus, Leuciscus... . ... ••• • .• • ••. •••••• 278 
bslteatus, Ricbardsonius. ••• • •••• •••• •••• •••• ••••• • 278 
Batrachidae ••••• •••• ••• ••• •• ••••••.••••• • •••• •• . 133, 134 
Batrachus ..... . ..... .... ••••••••••••••••••. •••• • 134 

tau •• • ••. •• . . . •• • •• .••• ••• • •• ••• . •• •• •• 133 
beokwitbi, Cyprinella. .... . • •••• •••• •• •• •••• •• •• • ••• 267 

bellicus, N ooomis •••• •• ••••••••• •••••• •••••• ••• ••. 
Bolon e .••••.••••••••• •• •••• ••••••••• •• •• ••••••••• 

exilis •••••••• •• •••• •••• •••••••• •••• ••••• . •• 
berlandieri, A.tractosteus ••••••••.•••••••••• •• ••••• 
biaculatus, Gasterosteus ••••• ••••• • . •• ••. •••••. ••• • 
bicolor, Algansea ..• •••. . ••••.••••••••• ••.•••• •••• 
bicolor, Ammocoetes •••• • •.•.• ••• .• •••.•• ••.•••••• 

'bicolor, Tigoma. .•••• . ••••••• ••• •• ••••• ••••• ••• ••• • 
biguttatus, Ceraticbtbys . . ••••••• •• ••. •.• •. •••• •••• 
bigutLaJ.us, Semotilus . ••• ••• •. ••••.• •• •••••••• •. • •••• 
bilineata., P la.tessa ••••• ••••••• •• •••••••••• ••.•• •• • 
binecula.ta., U raptera. ••••• . •••. ••• • •• •. ••••• •••.••• 
bla.ncba.rdi , Neoclinus .. ..... ... . . .. . ....... . ... . . . 

Page. 

254 
158 
158 
353 
85 

238 
.383 
289 
253 
253 
146 
373 
114 

Blennidae . ... • • • • . • • • • • . • . . . • • • • • • • • ••• • • • • . • • • • • 112 
Blennidia ...... ••••• •••• •••• •••• •• • • •••• •••• •• • • • • 112 
Blennioides.. .. • • . . • • • • • • • • • • • • • • • • • • • • • • • • • . • • • • • • 112 
Blennius • • • • • • • • . • • • • • • • • • . • • • • • • . . • • • • • • • • • • •• • • 113 

al«trolophus . . .. • • • • • • • • • • • • • • • • • • • • • • • • • • • 121 
gentili~ • • • • • • • • • . • •• . . • • • • • • • • • • • .. • • • • • • 113 

anguillaris • • • • • • • • • • • • • • • • .. • • • • • • • .. • • • • 123 
gumullus apos • • •• • . •••••• • • • • • •• ••• • ••• ••• 117 

blennrus, A.lburnops . • • .. • • • • • • • • • • • • • • .. . . • • • • • • • • 261 
Blepsias • • • • .. • • • • • • . • • • • . • • • • • . • • • . . • • • • • • • • • • • . 73 

oculo-fasciatus • • • • • • • • • • • . • • • • • • • . • • • • • • • • • . 75 
Bola....... .. ............ . .. . ... . . ........ . .. .... 96 
hoops, Tracburus • ••••• • •• •••• ••• ••• •• • ••. •••• •••• 108 
borealis, A.mmocoetes ••• • ••••• •.••• • ·••• •• •• •••• •••• 384 
borealis, Pet romyzon. . . . . . • • . • • • • • • • • • • • • • • • • • • • • • 377 

borta, Lucioperca. . . • • • • • . • • • • . • • . • • • • • • • • • • • • • • • • . 31 
boreus, Stizostedion .. . ... ••••• • •••• •••••• •• •• ••• ••• 31 
bowmani, Plargyrus . . ... •••••• •••• ••• ••••••• •• ••• . 263 
brancbialis, A.mmocoetes.... • • • • • ••• • • • • • • • • • • • • • • • 383 
bracbyrbyncbua, A.cipenaer..... • • • • • • • • • • • • • • • • • • • • 355 
breviceps, Pomotis... . •••• •••• ••••• • •••• •• • •• • •••• 28 
brevirostria, Syngna.tbus. •••• • • ••. • •••• •••••• •••••• 345 
Brosmius marginatus. . . . •• •••• •••• •••••• ••• ••• •••• 141 
Brotula. ••• ••••••• • •••••••••••••••••••• •• ••••• ••• 
Bryttus...... •••• •••••• •••••• •••• •••••• •••• ••• ••• 19 

albulus •••• •• •• •••• •• •• •• ••• ••• •• • • • • •• •••• 19 
humilia •••••• •••• •• •• •• •••••• •••••• ••• • •••• 21 
longul~a ••• • ••• • •• • •• • ••••• • •••• •••••• •••••• 16 
signifer •••• •••••• ••• • •••••• •• ••• • •••• •••••• 20 

Bubalicbthys •••••• •••• •• • ••••• • •••• •••• •••• •••••• 218 
bubalina, Cyprinella.. . .......... . •• •• •• •• •• •• •• •••• 265 
bubalinus, L euciscus. •••• •• •• •••••. •••• ...... •••••• 265 

c. 
calijqmica, Morrbua.... . •••• •••• •••••• •••• . ••• •••••• 142 
californica, Na.rcine • •••••• •••• ••• •• • •••• •• • • •••••• 371 
calijomica, Torpedo................................ 371 
californiensis, A.tberinopsis...... . • • • • • • • • • • • • • • • • • • 103 
californiensis, Syngnatbus.... .. •. ••• ••• •••••• •••••• 344 
Calliurus ••••••• ••• •••••• ••••••••••• ·• •••••• ••••• • 11 

diaphanua... . •••• •••• •••• •••• •••• •••• •••••• 13 
formosua...... . ••• • •• ••• ••• •• •• •••••• •••••• 14 
longulus •••• • ••• • •••• •••••• ••• • •••• •• •• •• •• 16 
melanops •••• •• ••• • •••. ••• • •• •••• •••• •••••• 1l 
micropa •• •• •••• • ••. • •••• •• •••• •••• •••• •••• 17 
murinua ••• ••••••••• . ••••.••••• •••••• •••••• 
punctulat ue ••••• .•. •• . ••••••• •••• • ••••••••• 

18 
16 
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Callorhynchus . ••• ~-•.••••..•••• • ••••••..•• •••••• 359, 360 
callyodon, Cyclogaster • •• ,. ••••• - .. ........... o- • • • • 132 
callyodtm, Cyclopterus •••••• • • •••.••••••.•••••••• ·•• 132 
(;alycilepidotm . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 67, 69 

latetalis •••• ••••••••• ••••• •• •••••••••••••••• 70,71 
spinoSW! •••••••••••••••••••••••••••••••••••• 

Campoatoma .••••••••••• • ••• ••••• •• •••••.• ." •• ••• • 
Caranx ••••••••••• •• ••••••••••••••••••••••••••••• 

symnutricW! ••• • •••••••••••••••••••••••• ••••• 
carolinus, Clinostomus •.••••..••••.•••••••••••••••• 
Carpbdes .• ..•••••• ••••••••••••••••• • •••••••••••• 

damalis •••••••••••••• ••••••• • •••••.•••• •••• 
tumidua •••••• •••••••••••• •••• •••• •••••• •••• 

cassidii, Embiotoca .• ••••.••••• ••• • • . ••• ••• •..••••• 

castaneus, I chtbyomyzon •. ••••• ••••••••• •.• •••. •••• 

Catapbracti .••••••••••••• . •.•• . .• ••••• • ••••• • •••• 
cataractae, Gobio .••••• ••••••••••••••••••••••••••• 

Catostomi ..•••••••••••• .. •.••.•.••••••••••.••••• 
Catostomus •••••.•••••••••.• •••.••••• . •••.••• • ••• 

labiatus .••••••••••••••••.••••• . •••••••••••• 
macrocheilus •••• ••••• •••••.•••• : .•••.•••••• 
occidentalis .••••..••••.•••••••••.••••••.... 
aucklii •••••••• •• ••••. •••••.••• • • • •• _ • •• : •••• 

catulus, Pimelodus •••••••••••••••••••••••.••••••.• 
catus, Pimelodus . •••. •.• ••• .•••• ••.••••••••••.•••• 

caurinw, Cyprinus, Leuciscus .••• ••••••• .••• •••••••• 
caurious, Mylocheilus .•••••••••• .•••••••••••• •••••• 
Cebidicbtys •••• .••••••••• ••••• •. ••••••••• •••• •••• 

alectrolophus .••••• • •• ••••••••••• • •• • .•••••• 
crista-galli •••••••••••••••••••••••••••••••••• 
violaceus •••• ••• • ••• • •••.•••••••••. .• ••••••• 

Centrarchus .••••• ••• • • • ••••••••••••..•• ••••••••• • 
aeneus ••••••••••••••• • •••••• •• •••• •••• ••••• 
hexacanthus • • • • • • • • • • • • • • • • • • • • • • • • • • • •••••• 
interruptus • • • • • • • • • • • • • •• • ••••••••••••••••• 
maculosus • • • • • • • • •••• • • • • • ••••• •••••••••••• 
!paroides •••• ................. . ............ . . 

Centridermichthys asper •••• .......................... 
cephal us, Semotilus ••••••••.•••.•••••• ••••• • ••••• • 
Ceratichthya ..... . .......... . . .................. . 

amblopa ••••••• ~ ••••••••• ••••••••• •• ••.•••• 
biguttatus ............. ......... . . ......... . 

lept{)cepbalus •••••••••••••••••••••••••••••• 
vigilax ................................ . ... . 

Cestracion ............................... · •••••••• 
francisci ••••••••••••••••••••••••• • • •••••••• 
philippi .•••••••••• .. ••• •••••••••••••••••• • 

Cutraciones .. ......................... ........... .. 
Cestracionini • • • • • ........ . ............. : ••••••••• • 
Cestraciontes •...................................... 
Cestraciontidafl .••••••••••••••••••••••••• •• ••••••• 

Cestraciontini • • • • • ... . ....... .. . ... ......... ... .. . 
Ohadodontidae ••••••• ••••••••• ••••••• •• •••••••••••• 
Ohaei.Ofkmtoidene ••• •••••• • •••••••• ••••••••••• • •••• •• 
chalcogrammus, Gadus •••...••••• • • •••• •••• • •••••••• 
chalcogrammus, Mer langue .•••••••••••••••••• •• •••• 
Oheilonemus ••••••••••••••••••••••••••••••••••••••• 

pulchtllw • . ................. . ............... 
Cheonda •••••••••••• ••• • • • .••••• ••.• • •••••••••••• 

68 
227 
107 
107 
302 
218 
21~ 

218 
171 
381 

40 
249 
2 17 

223 
224 
225 
224 
226 

208 
208 

213 
213 

121 
12 1 
121 
121 

6 
8 
6 

10 
10 

6 
51 

283 
253 
253 

253 
253 
257 
365 
365 
365 

364 
364 

364 
364 

364 
110 
110 
141 
141 
280 

280 
294 

Cheonda coerula •••••••••••••••• • ••••••.••••.•••• 

coo peri •• •••••••••••••••• ••••••••••• ••• •••. 
Oheiodontidae •••••••••••••• •••••••••••••••••• •••••• 
Chimaera . .••••• •••••• ••••••••••••.•••• •• •••••••• 

colliei .•• •••• ." •••••••• •• •••••• .• ••• •• ••••• • 
C'himaerae • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ••• 
Cbimaeridae .••••• . ••••••.•••••.•••••.•• • •.•.•••• 
Ohimaeroidei •••• ••••••••••••••••••••••••••••••• •••• 
OhimeridCil •••••••••• ••• ••••••••• •••••••••••••• •••• 
Chironectes .•. ••• ••• • •••••• ••••••••• •.• •••. . ••••• 

Chiropsis . .................................... ... . 
constellatus •••••••••••••••••••••••••••••••• 
guttatus .•••••••••••••••••••••••••• - ••• ••• • 
nebulosus . •••••••••••••• •••••••.••• • ••• • •• 
pictus ••••• • ••••••••••••••••••••. • ••••••••• 

Chirus •••••••••••••••••••••••••••••••••••••• .' ••. • 

constellatua ••••••••••••••••••••••• • ••••• ••••• 
guttatus ••••• • •••••••••••••••••••• •••••• •••• 
pictus ••••••••••••••• • • ••• •••••••••••••••••• 

Chrmdrichthes trematopnes •••••• •• •• ••••••• •• ••••••••• 
Chondrochylus . ..... ............................ . 
Cbondrorhyncbua ••• •••••••••••••••• •••• ••..•••••• 
Cbondrostoma ••••• • •••••••••• • ••••• • ••••••••• ••• 
Cbondrostomi •••••••• •••••• •••• •••••••••••• • ••••• 

Pnge. 

295 
294 
110 

359 
360 
359 
359 
359 

359 
133 

41 
42 
44 

45 
43 
41 
42 

44 
43 

376 

2Z7 
227 

227 
228 

Chromididae •• •• ••• • • ••• •••• •••• ••• • •• • • . ••• • •• • • 157 

chrysocepbalus, Luxilus •• •••• -~ - --· ••• ••. • • •• • •••• 280 
chrysoleucus, Cyprinus • • • • • • • • • • • • • • • • • • • . • • • • • • • • • • 280 
chrysoleucus, Luxilua • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 280 
cbry~ops, Labrax •••••• • •••••• ...... •••• •••• •••••• 29 
chrywps, Perea, Lepibema • • • • • • • • • • • • • • • • • • • • • • • • • • • 30 

cibarius, Ammocoetes • • • • • • • • • • • • • • • • • • • •• • • • • • • • • 383 
Cichla aenea •••• •••••• •••• •••• •••••• •• •• •••••• •••• 8 

storeria • • • • • • • • • • .. • • • • • • .. • • • • • • • • • • • • • • • • 6 
ciliatus, Petromyzon • • • • • • • • • • • .. • • • • • .. • . • • • • .. • • 378 
Cirrhostomi • • • • ••• • • • • • • • • • • • • • . . .. • • • • • • • • • • • • . • 376 
clarkii, Fario.... •••••• •••••• •••••• ••••• ...... •••• 314 

clarkii, Salmo.... •••• ••••• • .... •••• •••. ....... .... 314 
clathratus, Labrax . •• • • • • • • ... • • .. • • • • .. • • • • • • • •• • • 34 
clathratus, Paralabrax. • • • .. • .. • • • • • • • • . .. .. • • .. • .. 34 
claviformis, Moxostoma.... • • • • • • .. • • • • • • ... • • • • • • • 2 19 
Clinostomus ••• • •• • • • • • • • • • • •• • • • • • ••• •• • • • • • • • • • • 302 

affinis • • • • • • • • • • • • • • • •• • • • • • • .. . • • •• • • • • • • • 302 
carolinus . ... •••• •••• •••••• ••••. ••••• • •. •••. 302 
elongatus • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 302 
funduloides.... • • • • • • • • • • • • • • • • • • • • • • • . • • • • • 302 

Clinus •• •••• ••••••••••.•••••••••••••••••••••••• 114, 123 
maculatus ••••••••••••••••••••••••••••••••••• 

Cliola •••••• ·-·-·· ••••••••••••••••••••.•••••••••• 
velox ... . ............... ................. . 
vigil ax •••••••• ••••••• - . . .............. . ... . 

vivax •••••••••••• •• ... • •• • • · ••• • •••• •• • ••• 
OWdalus . . ................................... ... . 
clodalus, Hyodon ••••••••••••.•••••••••.•••••••• --
Clupea ........... . ............................ .. 

harengus ••••••••• ~ ••.••••••••• • •••••••••••• 
htuhonia •...... ....... ...................... 

mirabilis •••••• •••••• - •••••••• - • • . • •• - • • • • • • 
Clupeidae ....... . ............................... . 

Otupeoid.Me •••••• ••••••••••••••••••••• • . . ........ .. 

123 
256 
258 
~7 

258 
332 
332 
329 

329 
284 
329 
328 
328 
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Clupeoidei •• •• •• •••• •• • •••.• • ••••• ••• • •• • ••.•• ••••. 
Cluptoidts • • • • • • • •••• • ••••••••••• • •••••••••••• •••• 
Clupes .• •••••• •• • • •••••••••• • •• • • •••• • • • •• • •• • •• • 
Clupidae •••••• •••• ••• ••• •• ••••••••• •• • •• ••••••••• • 
coenosus, Pleuronicbtbys ••••• • ••••• ••••••• ••••••••. 
coerulea, Cbeonda ••••.••••• •• •••• •• •••• ••• • •.•••• 
coerulea, Meletta •• ••••••••••••••••••••••••••••••• 

Page. 

328 
328 
328 
328 
151 
295 
330 

colliei, Chimaera •••••••• ••••• · ••••••••.•••• • • • • • • . 360 
communis, Pogonichthys .••••• •• •••• ••• -.. • • . • • • • • . 247 
compressus, Engraulis... •• • •• • ••• •• • ••• •• • •• • ••• • • 336 
compressa, Lavinia.. ... . • • • • •• . • • • •• • • • ••• •• • • •• • • . 241 
concinnus, Amblodon...... . • • • • • • • • • • . • • • • • • • • • • • • . 96, 98 
concolor, Ammocoetes .••••••••.••••• • ••• .••••••. ••• 
confertus, Hyborhyncbus .•• ••• ••• ••• . ••••• •••• ••.•• 
conjormis, Lavinia .••••••••••• •• •••••••••. .• ••• .• ••• 

384 
233 
289 

conformis, Tigoma • • • • • . . • • • • . • • • • • • •••• • • • • . • • • • • 289 
conocephala, Gila . • • • • • • • • • •• • • • . • • . •• • • . • • • • • • • • . . 216 
conocepbalus, Mylopbarodon . • • • • • • • • • • • • • • • • • • • • • . 2 16 
constellatus, Cbiropsis . • • ••• •••••••• •• .• • - .. • • • • • • • 42 
constcUatus, Cbirus .•••• ••• • • • • - •• • ••••.. - ••• • · • • • • . 42 
convexifrons, Pomotis • • • ••• -.-- •• •••••• ---- • • • • • • • • . 27 
coo peri, Cheonda. . .... • • • • • • • • • • • • • • • • • • • • • • • • • • • • 294 
cooperi, Raja . • • • • • • • . . . • • • . . • • • • • • • • • • • . • • • • • • • • • 372 
Coregonus •••• •••••• •••• ••••• •• •• •• - • • • • • • • • • . • • . 326 

williamsoni. • • • ••••••• •••••••••.•••• • •••••• 326, 327 
cornutus, P largyrus • • • •• • • •• • • • • •• • • • • . • •• • • • • • • • . 263 
Corviua ••• •• • •• • •• • ••• • • • • .. ••• . • • ••• . • • ••• • • • • • 95 

argyroleuca. ..... • • • • • • • • • • • • • • • • • • • • • • • • • • • • 96 
gri8ea • • • • • • • • • • • • • • • • •• • • •• • • • • • • •• • • • • • • • • 96 
ocdla/il. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 96 
oscula • • • • • • • • • •• • • • • • • • • • • • • • • • • • • • • • .. • • • • 96 
richardsoni ••••• • •••••••••• ••••• • ••••••••• ••• 

Cottidae • • ••• ••• •• •• •••••••• - ....... -- • • • ·- • • •• • -
Cotto psis •••• •• •••••• ••••• . •• ••••• •••• • •••••• ••• • 

as per . ............... . . ... . .............. . . 
gulosus ••• •••• •••• ••• •• ••••••••• • •••• •• •••• 
parvus ••• • •••• ••• • •• .• ••••••••• • •• ••••••• • 

Cottus asper •••••• ••• • •••• •••••••••••• •••••••••••• 
crass a, Tigoma •• ••••• •• . ••• ••••••• •••. • ••••• • • • • • • 
e1·assicauda, Lavinia .••••• ••• •• • •• ••• •• ••• •• ••••• - . -
crassicauda, Siboma . ...... ...... ................. . 
crista-gaUi, Cebidicbthys .... ...... . .. . ... ........ . .. . 
e1-ysoleucus, Cyprinus .••••••• ••••••••••• ••• ••••••••• 
Ctenodon •• •• •• • •.• •••••••••••••••• ••••• ••••.•••. 

aculeatus •••• •••• ••••••••••••• •• •••••• •••• • 
maculatus ••• • • ••• •• • •••••• •••••• • •••. ••• • • • 

ctenoidei, Labroidei . ••••••• •••••••••••••••••••••••••• 
Cyclogaster . . . . . . ........... . ............... . ... . 

callyodon •••••.•••••••••••••• •• •••.•••••••• 
pulchellus .•••••••••••••••••••••••.••••••••• 
mucosus . •••••••••• •••••••••• ••• •••• • •• • • •• 
gelatinosus • •••••••••••••••••••••••••••••••• 

cycloidei, Labroidei ••• •• • ••••••• ••••••• •• •• •••••••••• 
Cyclopteridae •••• •••• •••••••. •••••• ••• • •••••••••• 
C yclopterus .••• ••• • ••••••• ••• ••••• ••• ••••••• ••••• 

callyodon.. • • • • • • • ••••• •••• ••••• -•• ••••••• • • • 
gelalinosw • • • • • ••••••• •••••• ••••••• •••••• ••• 

Cyclostomi . • • • • • • ••• •• ••• •••••• • ••• • . •••• . •••• •• 
Cylindrosteus ••• ••• •• •• •. . •••••• •••• •• ••. •••• • •••• 

96 
50 
51 
51 
53 
54 
51 

293 
296 
296 
121 
280 
123 
123 
123 
160 
131 
132 
132 
132 
131 
160 
129 
129 
132 
131 
376 
351 

Cylindrosteus latirostris .••••• • ••••••••••••••.••••• 
Cymatogaster elliptic us ••••••••••••••••••• • •••• ••• • 

larkiusii. •• •• ••• ••••••••.••••.••••• • • •• • •••• 
pulcbellus .• •••• •••• ••• • •• •••••••• •••••••••• 

Cyprinella ..•••••• ••• •••••••.••••.••••• . ••••••• •• • 
b eckwitbi •...••••• • •••• ••• ••••••••• •••••••• 
bubalina ........... .... ..... .. . . .......... . 

Pag 

352 
205 
205 
205 
264 
267 
265 

gunnisoni • • • • ••• • .. • • • • •• • • .. • • • . • • .. . • • • • • 267 
lepida . • • • • •••• •••• •••••• ••••• •• • •• • • •• ... • 268 
ludibunda • • • • .. . • • • • • • • • ... .. • • .. . • • • • . • • . • 271 
lugubris .... ....................... . . ...... . 
notata ..................... . ....... ...... .. 

271 
269 

sua vis . • • • • • • • • • • . • • • • • •• • • .. ••• • • • • • . • • • • • 268 
umbrosa . • • • • • • • • • • • • . • • • • • • • • • • . • • • • • • • • • • 266 
wbipplii...... • .. • • . • • • • • . . • • • • • • • • • .. • • • •• • 270 

Cyprini •• • • • • • . • • • • • • • • • • . • • • • • • • • • • • • • • .. .. • • • • 213 
Cyprinidae . ••• • ••• • •• • • • ••• •••••• ... • ••• • •••• •• • • 212 
Cypriuodontidae ............... . ................. . 302, 303 
Oljprino<lontes • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 303 
Oyprinoideae •......... ...... ...... ............. . . ... 
Oyprinoidti ..•••••••••••••••• _ .................... . 
Oyprinoides ........ . . ......... ................. ... . 
Oyprins . .............. . .. . . .... . ... . . ........... . 
Cyprinus atrumaculatm ........... . . ............... . 

atronasw ................................. .. 
balkatus .... ..... ................... ...... ----........... ... ... ··---· .. ..... ... 
caurinus .................. . . .. .. . .......... . 
chrysoleucw . ...... .. ..... . .. .. ............. . 
ortgonensis . ..... . ....................... . .. . 
rubrip innis ...... ·····n:···· ...... ······ .... 

Damalicbtbys .•• •••••••••••••••••••••••• •••••••••• 

vacca . . .. . . ............................... . 
damalis, Carpiodes ............ .......... ......... . 
decagrammus, Labrax •••• •• ••••••• • . ••••••••. • •••• 
delicatissimus, Engraulis . ........... . ........... . . . 
deliciosa, Moniana •• • •••• ••••• ••• ••••• •••.. •••• ••• • 
Dermopteri ••••• . ••••• • ••• ••••••• ••• ••••••• •• ••• • 
diaphanus, Calliurus ............. . ......... . ...... . 
diego, Scomber ••••• • •• • ••• .• ••••••••••••• • ••••••• 
dilectus, Alburnellus . ••• •••• • •••• •• •• •••••.•••• •••• 
dilectus, Alburnus ............................ .. . .. . 
Dionda ... ..... ..... . .. ...... . ... . .............. . 

episcopa ••••• • ··; ••• ••• •••• • . ••••• •• • . ••• •• 
grisea ••••• , . .... . ................. . ...... .. 
papalis .. . ................................. . 
plumbea .. .... . ................... .. : • . •••• 
spadicea ••• ••• ••••••• • •• .• ••••• ••• • • •••• • ••• 

Dioplites ... . ........... . . .. ...... ....... .. .... . . . 
nobilis •••••••••••••••••••••• ••••••. ••• ••••• 
nueceneis • • • • • • • ........ . .. ............... . 
Ralmoides .................. ........ ..... .. . 

diplemia, Semotilus .. . . ........................... . 
dissimilis, LeuCO$Omus .. . ........ . ...... .... . .. ... . 
dorsalis, Semotilus .•••••.•••••••.•••••••••••••••• • 
dulcis, Argyreue ••• • ••••• • •••••• •••••••••• •••• •••• • 

E. 
E cheneidae ...... . ...... . . . ............ . . .. ..... . 
Edapbodontidae •••••••••••• ••••••• ••• •••••••• •• •• 

212 
212 
212 
212 
283 
243 
278 
213 
280 
298 
243 

181 
182 
218 
41 

335 
274 
376 
13 

105 
259 
259 
227 
227 
230 
228 
228 
229 

4 
4 
4 
4 

283 
250 
283 
243 

140 
359 
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egrt>gi~. Ti~toma •• •••••••••••• ••• • ••• -- - •••••.•••• 
ellipticu•, C)m&to;~aster ----- ••• • ••.••• • . - ---- · •• •• 
ekogntus,CJin .. stomus .••••• ••• ••• •••.• ••• ••••• •• •• 
tlcngulu.•, Leuciscus, Luxilus .• • ••. •••••• . • • •• .• •• • •• 
e lungatu•, Opl•iudun ..•• ••. •• •• •• . •• ••. •••••• ·-----

Page. 

2~Jl 

20() 
302 
30~ 

48 

tlongatu.•, Osm~<t·us . ·-- --- . ••••..••••. --- ··· · · ·· ---- 3~4 
encrHsicbulu$, Engraulis .• ••• . ••• •.• • •••••.••• ••• . 334, :335 

Emuio•uct•idlle - --- - -- . ••••• - - - - •••••••••• -- -- •••• JGt 
Embiowca ..• •••.•••••. -- - - -- -- - · --·· -------- •••• 168 

argyrosoma ...•.• • • •• . -- ·--· ------ - --- . • • • • • 180 
cassidii .•• . •• • • -- ---- ----- · • • •• •••• ••• • ••• • 17 1 

j ~cksuni . .••. -- - - -- - -- -- - -- - - • ••••••• •• ---- 168 
lioeata. ...... •••••• •• • ••• .• • ••. •• •••• •••••• 174 
ornara. .... .. .... . .... . .... •••• ...... ...... 176 

per•vict~bilis .... ---- ... . .. ------ .... .... .... 178 
webbi. ...... ...... ...... . . .... . ... .. . . • . • • 173 

Eograulis ... .... . .. ---- --- - .. .. .. ...... .... ... ... 333 
compressus .. .... .... .. .... •• • • .... •••• .... 336 

delicati~·imus .. . ..... . ... ---- ...... --- - ---- 3J5 
encrasicbolus .............................. 331,335 
mordax .... ........ . . ---- ... . .. . . .... ...... 33i 
uanus .... . ... - --- .... ---- ...... ...... ...... 333 

Ennichtbys . ... .... ...... ... . .. .. .... •••• •••• .... 1!Jv 
beermaoni...... ... . .. • • • • •• ••• • .... .... •••• 1!l9 
megalops ........ .. ........ - ~---- •••••• ••.•• 197 

Epbippus ...................... .. ........ -------- 11 0 
faber ...... . . .............. . . ... .......... . 112 
zonatus . ..... •••• ..... . ... ... •••••• .... . . .. 110 

episcopu, Dionda . ••••• • • ---- .. .... •••• •••• • •• • .... 227 
E.soces .. .. .... ............ ------ ..... . ·.... .... •••• 3fl4 
EsocidRe ..................... ---- ..... . ...... . . .. 304 
E anx ........ ...... . .. . ---- - -. ---- ........... -. .... 304 
eva.11si, Hybugnatbus. •• •• . . . . .. •••••• ...... .... .... 236 
exilicauda, Laviuia.. .... . . .. .. .... . ... ...... ...... 241 
!'xili•, Bdone ..... -- - - .. . ... ... ... .... •••• .... .... 158 
Exuglo~sum .. .... ---- • • • • .. . . .. •• •• •••• ... . ...... 253 

mirabilis . .... . ... .. .... .. .... •••. .... ...... 256 
Exolrtme3 ••• • 376 

F. 
fllber, Epbippns . ..... . ,. . ... ... ... ••• • .... ... . •••• 112 
f« llax, Pumolis . .. ........ ...... .... .... .... ...... 27 
Fario.... .... .... •••• •••• ..... . •••• ...... .... .... 308 

argy reus ...... . . .... .. .... •••• ...... ... . .. .. 312 
aurora.. .. .. .... ... . . . ...... .. . ............ . 308 
clarkii .... ••.• •••• •••• ...... .... .... .... •••• 311 
gairdueri. •••• . ... •••• •••• . .. ... •• • • ... . • • •• 313 
stellatus .............. ... . ____ . . . ....... . ... 31G 
tsuppitch . .... .... .... •••• •••• ...... .... •••• 310 

fHaciatus, Myti1opbagus •• •• . ... .. . . .. .. .. •••• ... ... 2::5 
fa1ciatus, Pimephales.... .... • • •• •••••• ..... . •••••• 2:U 
fllBCilltus, Seba•tee • • •• •••• •••• •••••• •••• •••••• .... 79 
fd inus, P imeludus. ...... .. . .. . .. .. .. . ... •••••• .... 209 
jeli&, Anarrbichas _ ...... .... .... .... .... .... ... ... J2i: 
fd is, Aoan hichthys . .. . ... ...... . ..... . . .... . . . .. . 125 
ferux, LE'piduHeus . ..... .... ........ .. . ..... .. .... 3f>3 
fimbria, G•dus .. . . .... ... . . . .... .... • • •• .. .... .... 141 
li Uibria, Mt'rlucius .. .. .. ••••• • ... . .......... .••••• JH 
fi .. vid us, Apudichthys...... ... .... .... •••• ..... . .... ] 17 
fluviali&, Petromyzon ...... .... . . . ............ ~. •••• 377 

50 a 

Pngc. 

fl , r v i a t ili~. Gobin. .... .. .. ... . . . ...... .. . ... ... . .... 219 
flu> i ~tr i lus, Hud~unius.... •.•• ...... . .. . ... . .... .... 2t!4 
flu,·iatili <, Petroruyz •D...... .... ....... ...... ...... 377 
t;,Jium, Po lyndon .. .. - --- ...... ...... ... . .......... 353 
furmusus. (;,; Ji ru ru~-- - - -- ...... .••• .. .... .. . ... . ... 14 
f•·ancisci, Cest•·aciuu .... . . ... .. .... .... ...... ...... 365 
fl'llterculu•, Mylnchcilus. .. .... . . .. ... ... . ..... •••• 215 
frigid•, Moniunll ...... .. .... . ..... ... . . . .... .... .. 276 
ful igir:Mu~, llulconotus . . . . ••.• •• • • . ••• .... .... .... 205 
fJoduloiJes, Clioustomus.. ..... ... ... .. .... .... . ••• 308 
F uodulus .. .. . ... .. .... .. . ... ...... .. .. .. •• •• .... 3"1J 

parvipioui3 ... .. : ... .... •••• . ..... •• •••• .. .. 3113 
furcacus, Phanerodon .. . ... .. . ... .... .. ...... ... ... 18 1 
furcatus, P imdotlus .. ..... .... ...... ...... .... •••• 208 

G. 
Gadidae . ... .... ... ..... . ... . . .... ............ .. 110, 141 
Gadoidooe. ...... •••••• .... ••••• • . ... . . .. ... .. . •••• 141 
Gadus..... ... . .... . . ................. . ...... .... 141 

chalrogcammus. .. .. ...... •••• ... ... ...... . ... 141 
finJJria ....... .... .. ...... .... ... ... .... .... 141 
gracilis.. ... . .......... ... ........ .. . . ...... 141 
proximua. . . .. .... .......................... 142 
pygmaeua . ... . .. .. ..... . ...... .. .... ... . .... 14 t 
waclma. ... . .. ...... ...... ...... . .. . . . .. .... 141 

gairdneri, F ario. .. ... . .. .... ...... .... .. .... . .. ... 3 13 
gairdn~i, Salmo. ... . .. • ••• .... .... .... ... ... . ... .. 3 3 
Ganoidd --- - .... . ... . ..... -- -- ~- ... ... .... ...... 313 
Gurwide3 . ..... . •••• .... .... .. .. . ... ...... .... .... 343 
Gastero~teidae . ........ . .. ...... ....... ·• .. .. . ..... 81 
Gasterosteus .......... .. ......................... 8.5 

apeltes .. .... ------ .......... ---- ...... .... 85 

biaculatus - --- - - ----- ------ -- -- -- ---- -- - - -- 85 
in11pinacus .. .. . .. . .. ---- -- ...... .. .... .. . ... 90 
inter·wedius .... .. .... ...... .... .... .... .... 89 
mic rocepbalus •••• ... . .. . ••• .. .... . ... .. . ... !)1 

occidentalis ---- - --- - - -------- --- - ...... .... 85 
plebeius. •••• ...... •••• •• •• •• ...... .... ... . 86 
pugeti . .. • .. • .. • .. • • • • • .. • .. • .. .. .. • • • • .. .. 92 

quadractl3 ... . ...... ... . ...... .... .... .. . ... 9 1 
serratus..... .. ............. ...... ........ 88 
williamsoni .... ---- .... ---- .... .. .. •••• .... 93 

gelatinosus, Cyclogater .... - --- --- -- - .. .... .. . . .. .. 131 
gtwlinoms, C)clopterus . •••• .. .. .... ...... .... ...... 131 
g~lidus, Gf•bio .. ................ ---- ... . .. .... .... 248 

g~ntili~. Blenuius .. . ... .... ... . . . ... . .. ---- ---- ---- 113 
gibbonsii, Holconutus ........... .. .... .. ...... . .. . .. 205 
Gila.... .. .... . . .. ........................ .. .... . 2!i4 

conouphala ...... ...... ..... : ........ . ... • ,.. 216 
elel(aos ..... . . ..... ...... . ... ...... .... .... 2H6 
gracilis .. . . .. ...... ----- - ...... ...... ...... 237 
grandi& .... . . ..... . ...... .... ...... . ....... 299 
micrul-pidGta ...... ... . .. .. .... . ..... .. .. .... 237 
robust& ............... ... .................. 2. 6 

GloS3cxV.m, Heck ........ .... . ... . . . ... - ---.. . ..... 3:l<l 
Uloa.odon, Hatin .... ...... ....... ... . .. .... . ... .... 3:!~ 

Glyphisodun .. .. .. ...... ...... .... . . ...... •••• ... . 16tl 
rubicunJus ...... . , ....... . .... ---- ........ " Hi1 

Gobidae. ..... • • • • • • • • • • • • .. • • • • • • • • • • .. • • • • • • • • • • 126 
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Gobiasox o• ••• o •••••• o. o o ••••• o ••••• o ••••• • •••••• o 129 
Gobioideae ••• • •••• • 0 • o ••••• ••••• o •• o •••••••• o •••• o 126 
Gobioidei o••••o • •• • • o •••••• •••• •••••••••••• o••••o o 126 
Gobioide~ 0 • •• ••• • • •• 0 o • ••••••••• • • •••••••• ••• •• 0 0 o 126 

Gobius o··· ·o •• ••••••• o o •• o ••••••••••• o o·•-•o ••••• 12fi 
gracilis o•··· · o••••o •••••••••• o •••• o ••• o ••.• o 127 
Iapidus 0 • •• o •• •• o ••••• o ••••• o • •• • •• •• • • • •• • 127 
nawbarrii o•···· •••••. ••••••••••• 0 ••• •• o •••• 128 

Gobioo •••• o ••••• •• •••• 0 ••••• o •••• •••• • •••••• o ••• • 248 
cataractaa o•••oO o •••• o •••••• o···•o ••• • •••• o 249 
fluviatiliso •••• o o••••o ••••• • ••••• o ••••• o •••• o 249 

galiduso····· o•· ··· o•• ••o •••• •• •••• •••• ••••• 248 
vernalis •••••• o•···· •••••• o•··· o •••• ••••••• 249 

gracilit!, Gadus ••••• •• • • • o• ···· o•·· · · •••• .••• • • • • • • 141 
gracilis, Gobius ••••• • ••.. o• • ··o .••••• •• •••• •••• •• 0 127 
gracilis, LfptoguruUus • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 123 
gracilis, Morrhua 0 0 0.. . •••• ••• ••• .... ...... ••••••• 141 
gracilis, Ptychocheilus .... .. • • .. •• • • .. .. • • • • • • .. .. .. 298 
gracilis, Tigoma o •••••••••• 0 • • • • • • • • • •• • • • • • .. • • • • 293 
grandis, P tychocheilus ••••• 0 • • • • • • • • .. .. .. • • .. .. .. 299 
grisea, Dionda. .•••• • •••••••• •• ••• ••• ••• o • • • • •• • • •• 230 
grisea, Corvina, Sciaena .. . ..... . .... o ••••• o .... ... . 96 
griseus, Acomuso •.•••.•••• 0 • • • ••• .. .. ••• • .... • • • • • 222 
grunnians, Aroblodon .. . . . . 0 •••• 0 .. • • • • • • .. ••• • • • • • 96 

Grystes • •••• •• • ••• .••••. .. .. .••••• •••• •••• •• ••• • 4 
nob1lis lineatu~.... ....... •••••• •••• •••• •••••• 43 
nuecensis •••• •••••• •• •••• •••••• .... . . •••• •••• 4 
salmoides ...... •••• • •••••• •••••• 0 • ••••• 0 • • • • • 4 

gulosus, Cottopsis . • • • .. • • • • • • • • • • .. .. .. .. • • • • • •• • • 53 
Gunellus .. .. .. ..... o •• ••••••••••••• 0 .. .. ... . ... . . 116 

anguillaris • • • • • • • • • • • • .. • • • • • • • • • • • • • • • • • • • • 123 
ornatus .. .. .... .. ....... . .. ...... ...... •••• 11 6 

gunellus apos, Blannius .. .. .... o• · ·· · •••••• • ••• •••••• 117 
gunnisoni, Cyprinella....... •• ... •• • • .. •• • •• • • .. • • • 267 
guttata, Scorpaena ..................... o .. .... .... 77 
guttatus, Chiropsis • • .. .. .. .. • • .. .. .. .. .. • • .. .. .. .. 44 
gutlatus, Chirus ........ .... .... .... .... .... .. .. .... 44 
guttulatus, Pleuronicbthys...... .... .. .. .. • • .. .. .... 152 
Gynmodrmles ...... .... .... 0..... .. .. .. .. . . .. .. .. . . 339 
Gymnodontidae .. • • .. • .. • .. .. •• .. .. .. .. . .... .. .... 339 
Gymnognathes. .. .. .... .. .... .... .. .... .... .... ...... 339 

H. 
harangue, Cl upea... •• • .. .. • .. .. .. .. .. • • • ... .. • • .... 329 
harengus, L avinia. . .. . ............ . 0... .. .. .. . . . .. . 242 
haydeni, P tychostomuso .... .. .... ...... .... ••. • . .. . 220 
hemnanni, Ampbistichus.. .... ...... ••• • . ... .. ••••• • 199 
bearmanni, Ennicbtbys .. .. .. .. .. .. .. .. .. • .. • . • • • .. 199 
Hamilapidotus .. .. .. • • .. .. .. .. .. .. .. .. .. • • • • .. • • • • 67 

nebulosus .. .. .. • .. • .. .. .. .. • • • • .. .. .. • • .. .. .. 70 
spinosus ...... .. ............ o. .... .... ...... 68 

Hemitripterus mormoratus .. • • .. .. .. .. • • • .. • • .. • .. .. .. 64 
heros, Pomotis.. .. ...... .. .. .... •••• .... ...... .... 24 
H aterolepidaa .. • .. • . • • .. • .. .. .. • • .. .. • .. • .. .. .. .. 40 
Heteroslicbua .. .. .. • • .. • • • • .. • • .. • • .. .. • • • • • • .. • • 36 

roatratua .. . ............................... . 
lwxacanthu~, Centrarchua ........................... . 
hexagrammua, L abrax ...... .. . ..... 0 0 ............ . 

hexapterus, Ammodytas ....................... . .. .. 
Hippocampidae .... o ..... .. ..... .' ........... . ... . . 

36 
6 

41 
138 
342 

Pnge. 
Hippocampus ..................... o .. ..... • • • . • • • • • 342 

ingens .... •••• ...... ••• ••• .. .. . ...... ...... 342 
Bippogloaaus vulgaris......... . .................... 146 
hirudo, I chthyomyzon .... . •••• . .. .... .... .... .... .. 382 
birundo, Leiocottus. .... ...... ...... ....... .... .... 62 
lfolcmwti .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. • • • .. .. 164 
Holconotus ...... ...... .... o..... ••.. .. .. .. . ...... 193 

agaasizii. ................. ........... 0 ...... 205 
megalops ....... .. .... .... . .. ...... .. .... .... 197 
rhodoterus .... .. .. .. .. .. .. .... .. .. • • . • • .. .. 193 
trrniJbridgii .. .. .. .. • • .. .. .. • • .. .. .. .. .. .. .. .. 186 
fuliginosus .......... 0. ....... .... ...... .... 205 
gibboneii ...... ..... . .......... .... . .... .... 205 

Holocephali .. .. .. • .. • .. .. .. • • .... • • • • .. .. .. .. .. .. 359 
Homalopomus ...... .... .. .... ...... .. .... .... .... 143 

t rowbridgii ... ...... . ...... .. ... . ... ....... 141 , 144 
Homoprion .. • .. • .. • .. . . .. • • • .. .. .. .. • .. • .. .. .. .. 95, 96 

argyrolaucus .. ............. ........... .... .. 
hooilii, Salmo • .. • • • • . • • .. .. • • • • • • • • .. .. • • • .. .. • • • • 307 
hudsonia, Clupea.. •••• •• •• ...... • • •• . ... .... .... .... 284 
Hudaonius...... . ..... .... ...... .... .. .. •••• ...... 284 

ama.rue ...... •••••• ...... •• •• •• .... .... ••• • 284 
fluviatilia ..... . ..... ...... ...... ...... ..... . 284 

humboldti_ Tigoma. ...... •••••. ...... . . .. .... ...... 291 
humilia, Bryttus.... .... .. ...... •••• ..... .... ...... 21 
B ybognathus •••••• . ... .. .... .... .. .. ....... .••••• 235 

argyritis .. • • . • • • • • .. .. .. • • • .. • .. • • • • • • . • • • • 235 
evansi ....... ... . ...... .... . ..... .... ...... 236 
nitidua ..... •••• .... •••••• •••• .... .... ...... 235 
nuchali$...... ... ... •••• .... .... .... •••• •••• 235 
placitus .. ...... ... ... .... .... .... .... .. . ... 236 
r agius...... .••••. ...... .... .... .. .. .... .... 235 

Hybopsis................ .......... .... .. ... ...... 255 
s~orarianua .... . ...... •••••• ...... •••••. •••• 255 
wincbelli ..... .... .... •••. .•• ••• .... •• •• •• •• 255 

Hyborbynchu a .... ...... . ... .... •••. ••••. •••• .... 230 
confertus. .. .. .. .. • .. • .. • • • • • • • • • • .. .. .. .. .. 233 
notatua ........ ........ .............. ..... 230, 231 
p arspicuus • • • • • .. • .. .. . .. • .. .. .. .. . .. .. • • • • 231 
puniceus ...... •••••• .... ...... ...... ....... 232 
tenallua ... ................ .'.. .. .. .. • • • • • • • • 231 

Hydrargyra. .... ...... ...... . .. ... ...... ...... .... · 303 
Hyodon o...... ...... ...... .. .... .... .. . .. .. .. ... . 33~ 

clodalua.... •••• ...... •••• ..... . ...... ...... 332 
tergisu~ ....... .... .... .... ...... .. .. ....... 332 

Hyperprosopon a rcuatua . .. .. .. . • • • .. ... • .. • • • • .. • • 205 
a.rganteus .... ... . .... .. . ... ...... ...... .... 205 

Hypotremes ............. ... ......... . ..... . _.. .. .. 369 
Hypsolepis .. .................................... .. 263, 264 
Hysterc.ca.rpua.. .. .... •••• . ... ...... .. .... .... .... 190 

traakii .................................... HIO, 205 

L 
ichtbaloides, Ambloplites ... .".. ••• • • .. • .. . .. • .. • • • • 8 
I ctbelis .......... .••••• .... .. .......... •••• ...... 22 
illecabrosus, Alburnops .......................... .. 
inaequilobue, P ogonichtbya 0 . ...................... . 

incisor, Porno tis . . .. . ............................ . 
incra.asatue, Leucosomus ..... . ............... .. ... . 

inermis, Aca.nthocottua . .... . ..... ................ .. 

262 
245 

23 
252 

60 
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inennis, Sebastes • ••• • ••••••••••••••• • •••• •••• ••• • 
ingeus, Hippocampus .••••••• • ••• ••• ••. •• • ••••••••• 
inopinatus, Gasterosteus .• •••••• •••••••••• • • • •••••• 
intermedius, Gasterosteus ••• •• •••••• .•••• •• •.• •••• • 
interruptus, Ambloplites .•• •••• •••••. • • • • •• •••••••• 
interroptm, Centrarchus ••• ••• ••• • •••••••.••••••• • • • 
iridea, Salar • . . • •••. ••• ••••.•••••••••• ••• . •••• ••• • 
iridea, Salmo •• ••••••• •••• •• --• .•• • • •• • • •• •••• •• • • 
islandicus, Blennius .••••••• •••. •••••••• •• • •••• ••••• 

J . 

Page. 

80 
342 
90 
89 
JO 
10 

321 
321 
122 

j acksoni, Embiotoca. . ••••• • • • •• . •• • •• • ••• • •••• •• • • 168 
javanica, Rbinoptera.... .. . .. . . . . •• • • • • •• • • ••. • •• • • 375 
J ohnius.. . . • . . . • • • • • • • • • • • • • • • • • • • • . • • • • • • • • • • •• • 95 

ocellatus • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 96 
J ulis • • • • . . . • • • • • • • • • • • • • • • • . ••• • • • • • • • • • • • • • • • • • 162 

modestus • • • • .• • ••• . ••••. • .• • •• • • • ••• • • • • • • 163 

L. 
lnbiatus, Catostomus . • • • • • • • • • • • • • . • • • • • • • • • • • • • • • 224 
lactarius, Acorn us. . .. ... ••• • •••• •• ••• ••• • • •• • • • • . • 223 
Jaetabilis, Moniana • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • 275 
Labrax . • • • • . • • • • • • • • • . • • • • • • • • • • • • • • • • . • • • • . • • • • 29 

chrysops • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 29 
clatltratus • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 34 
decagrammus. • • • •• • ••••• • • •• • ••••• •• • •• • •• • 41 
Jagocephalus • . • • • • • • • . . • • • • • • • • • • • • • • •• • • • • . 41 
monopterygius...... . • • • • • • • • • • • • • • • • • • • •• • • 41 
muUilineatus . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 30 
nebulif er. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 33 
octogrammus •••• • •• ••• ••••• •••••••••••••••• 
superciliosus . •••••.•••• • • • • • • ••••• ••••••••• 

L abridae ••••••••••••••••• •. •••• •••••• • •••••• •••• 
Labruideae • • • ••• .• •• • ••••••••• •• • •• ••••• •• •••• •• • • 
Labroidei ctenuidei •••• ••• • •• •••••• •• • ·• • •• • •• •••• •••• 

cycluidei ••• •••••• ••• ••• ••• ••••••••• • •• ••• ••• 
Labrus pulcher •.• •••.•• • • •. . • •••. •• • • • . •••• •••••. 

&paroides ••• ••••••• • •••• •••••• •• ••• ••••••• •• 
Laevira;'a •••• •• •• •• •••••••• •••• •••• . ••• ••• ••• •• • • • 
lagocephalus, Labrax . • • •• · • • • •• ••••• • ••••• • •••••••• 
Jamotteni, ichthyomyzon . • • • ••••• • ••• .•• ••• •••• •••• 
lamoltenii, Patromyzon ••••.• • ••.••••.• •.••• ••••• •••• 
lampraelifarmis, Bleooius . • • ••••••• •. •• •••••••• ••••• • 
Jampraetif~rmid, Lumpenus • • • ••• ••• .•• : .••••••• ••• 
larkiosii, Cymatogaster •• • •••.••••. •••• ••• •••• • •••• 
lateralis, Artedius .. ••••••••• •• ••••.• •••. •• ••• ••••• 
lattralis, Oalycilepidotus •• ••• •• ••• •• •••• •• ••••••• ••••• 
lateralis, Mylocheilus . •••• • •• • •• ••• ••• •• • ••••• •• • • • 
lateralis, Richardsonius . ••• ••••••• •••• • • • • • •••• •.. • 
lateralis, Scorpaenichthys ..•• ••••• •••••. •••• •••••• • • 
Jatirostris, L epidosteus, Cylindroeteus .••••• ••••• •••• 
latipinnis, Zaniolepis .• •••..•••••• ••• ••••• • • • •• •••• 
Laurida, • • ••• ••• •• • •• ••••••• • ••• ••••••••• ••••••• • 

lucioceps •• .••. ••• ••. ••• ••••••• •• •••• •••• .• 
L avinia . •• • •..•• ••.•••••• •• • •• •• • • . ••• .•• •• •••••• 

alutacea. .• • •• •••••• •••••• ••• • • .• •• -- · • - • • • • 
compressa •• ••• •• •••• •••••••• • •••••••• • •• •••• 
co11jarmis • •••••• • ; ••• • •••••••••••••• ••••• ••• 
cra83icauda • • • • . . .. ... . .. .. . .. . . ......... ... . ... . 

4i 
41 

16Z 
162 
160 
162 
162 

6 
372 
41 

331 
381 
122 
122 
205 
70 

70,71 
"214 

279 
70 

352 
73 

328 
. 328 

240 
2i0 
241 
269 
296 

Lavinia, exilica.uda. ••••••• ••• ••••••••••••••••• ••••• 
harengus .• ••• ••.••••• . •• •• •• •••••••• •••••• • 

Leiocotlus .•• • . •• ••••.••• . •••••• •••• •••• ••••• •••• 
hirundo . . •• ••••••• •••••• •••• ••• •••• ••••••• 

leioglossll, Argentina. • •• • • • • • • • •••••• • •• ••••• •• ••• • 
L eiostomus .•••• • •••• ~ ••• •••• •• • •• • .• • •• .••• • •••• 

lineatus . •. • ••• •• •• •• . . •• •• • •••••• • •• • •• • ••• 
leonina, Moniana • • •• •• •• •••••••. ••••••.••••. .• ••• • 
Lepehema ••••••• ••• ••• ••••• ••• •• • ••• •• ••••• ••• • ••• 

Page. 

241 
242 
62 
62 

325 
99 
99 

273 
29 

0rysops ... •• • • • • • ••• • •• • • • • • • • • • • • • • • • • • • • • 30 
lepida, Cyprinella.. . . ... • • • •• • • • • • • . • • • • • • • • • • • • •• 269 
Lfpidosteini .• •••• • •••• •••• ~. .. • • • • • • • • • • • • • • • • • • • • 350 
Lepidosteus .••.• • ••• •• • •••• •• • • • •• •••• •••• ••• ••• 350, 351 

berlandieri • • • . • •• • • • • • • • • • • • • • • • • • • • • • • • • • • 353 
ferox • •••• • ••••• • . : .... ••• ••• ••••• • • • • • •• • • 353 
la.tirostris . • • • • • . • • • • . • • • • • • • • • • • • • • • • . • • • • • 352 
leptorhynchus • • • • • • • • • •• • . • • • • . • • • • • . • • • • • • 351 
platostomua . • ••••. ••••••••••••••••• . •••••. 351, 352 
oxyurus.... • •• • • • • • •• •. • • • • •••••• •• • ••• • • •• 351 

lepidus, Gobi us • • • • •• • • • • • • • • • • • • • • • • • • •• • • • • • •• • • 127 
leptocepbalus, ·ceratichtbys . ..... .. • • • • • • • • • • • • • • • • 253 
L eptocottns . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 59 

armatus • •••• •• •••• •••••• ••••• • ••••••• •• • • • 60 
Lepf()[JUneUus. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 122 

gracilis • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 123 
leptorhynchus, Lepidosteus • • • • • • • • • •• • • • • • • • • • • • • • 351 
leptorhyncbus, Syngnatbus . • • • •• • • • • • • • • • • • • • • • • • • • 345 
Leuciscus . • • •• • •• ••••• •••••••• • •••••• ••••• • •••••• 

bubalinus • •• • • • • •••. • • • • • • • • • • • • • • • • • • • • • •• • 265 
caurinus ••• • •••• ••• ••• •••• ••• ••• ••• •• • ••• ••• 213 
elangalus •••• •••• ••• ••• •••• •••••• ••• ••••••• •• 
huclsonius ••• ••• •• ••••••••••• • ••• ••••• • •••••• 
lutrensis • • • • • • • • • • • • • • • • • • • • • • • • • • • ••••• • •• • 
nitidus ••• • •••••••••••••••••••• ••• •••• •••••• 
oreg~nensis ••••• • ••• •• •• •• ••••• •• •••• ••••••• • 
produclus • ••••• • •••• ••• • •••• •••••• ••• ••• ••• • 
pulchellus •••••• • •••• •••• •••••••••••• •• •••••• 
Wlrerianus ••• •••• •••• • ••••• • •• • •••••• ••••• •• 
vigilax •.• •••• ••• ••• •• • •••••••• •••• ••••••••• 

Leucosomus . • ••• •••••• . •••.•• ••• •••• • ••••• •••• ••• 
dissimilis . •• •• • ••• • • ••••• ••• ••••••• • ••••••• • 
incrassatua .••• •• ••••• •• • ••• •••• • • ••• • ••• ••• 
macrocephalus . •• •••••• •• ••• • •••••• •• ••••• • 
occidentalis • • • • • • • • • • • • • •• •• •••• •••••• •• ••••• 
pallidus • •••• • ••••• ••• ••••••• • ••• • • •• •• ••••• 
pulchellus .••••• •• •• • •••••••••• . ••• • • ••• •••• 

Jewisi, Sal at' •••• • •• ••• • •• ••••• ••• . •••••• •• •••• ••• • 
lewisi, Salmo • . •• ••• •• • ••• •••••• • • • • ••• ••• •••• •••• 
lineata, Embiot-oca . • • ••• ••• ••• •• •• •••••••• •••• •••• 
lineata, Tigoma . ••• ••••••••••• ••••• •• ••• •• •• • • • ••• 
linealus, Grystes . • •••• • ••••••• ••• • • •••••••••••• • .• • 
l ineolata, Pela.mya •••• •• . ••• •• ••••••••••••••• • ••• • 
Liparis .• • •• •• ••• ••• ••• • •••••• •• •• •• ••• ••••••• •••• 

mucosus ' •• ••• ••• ••• •••••••• ••••••••••••• ••• 
pulchellus ••• • •••••• •• • •••• ••••• ••• •••• •••••• 

lividus, Petromyzon •• •••••••••••• •• •• •••••••• •.• •• • 
longulus, Bryttus, Pomotis . ••• • • ••••••• ••• • • ••••••• • 
longulus, Calliurus •••••••• •••••• ••• • •• ••••••••• •• • 
Lophidae ••••• •••••• ••• ••••••••• • • ••• •• - • •• •• ••• • 

302 
284 
272 
235 
298 
302 
250. 

255 
257 
250 
250 
252 
252 
280 
251 
250 
318 
318 
174 
292 
43 

106 
131 
132 
132 
379 
16 
16 

133 
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Lophohrnnches .••• •• •••• • • 

Page. 

341 

Lnph11brandJii. ......... .••••. ..•• .••• •••• •••. ... • 341 

hwiolu•, Lu xilu• . . . ... ••.. ....• .. .••••• .••••. .•.• • . 28-l 
hu·inrepP, Sauo·ua . . ..• .••• .•••. . .• • ••. . • •••. .•••. . :328 
L ucioptrctl . • • . • • • • • • • • • • • • • • • . • • • • • • • • • • • . • • . • . • • • 3 1 

bm·ea •••• •••• • ••• ••• • •••• •••• •••• •••• ••• ••• 31 
]ndihunda, Cyprinclla.. .. .••••. •• •. .... •..• .•.. ..•• 271 

Jugubri•, Cyprioclla ••••••••••••• • •• ••• ••.••••••• ·•• 271 

L umpenus ....••.. ..... •••. .••..••.•. ... ...•. -- -- 1 2~ 
acule1llts .••• •• ••• • ••••• •• ••• ••• • •••••• •• ••• • 12: 

a.nguillnris . . - ...... --· ·- ... ---- . . - - --· . -- --- 123 
lulrtnsis, LPuciscus ..• • .. .••. .... . ••• •. •• •••. .••••• 272 
lutren~i•, Mn11iana . . . .. . . • •• • • •••• .••• •• • •••••• •••• 27-l 

lun'l. PumoliL. .. ..•. ..••.. •... •••••. •••.. .••• •••• 22 
lupu•, AnarrloichHs . ••••. ...•.. .••••. .... • .•. ..•••• 112 

Iuvu~. Pimeloclus. ... .•.. .••. .•••• . .•• ••. ••.•• • •••• 211 
Luxi lu• ..... . • •••• . ...• •. .•••.. ••. • •••• •••••••••• 280 

<·hrysn('ephnlus. ••• • • • •• •• ••• • •••• •• •••• •••• 280 

ch•·lwleucus •••• ••••• •••• ••• . .••••• •••• •••• 280 
cl?!I[Jnlu~ ...... • • • • • •• • • . •• • • • • • • • • •• • • • • • • • • 3112 
Ju ti r:u 1 •••• • •.• •.•••• •••••• •••••• •••• •• • ••• 2~2 

occiJentalis .•.. .• • . •••••. •••. ..•. .••••• •••• 28() 
aeco.... • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • • • • • • 281 

III. 
macrn~eph11lua. Loucnsomne ••••••. •••••. •••••. •••• !<52 
macrntheilus. Catcstomus.... .• •••. •••••. •• •••• •. .. 2 ~5 

mncllla!us, Clio us..... .. ............ . .............. 12~ 

rnlcnlani,., CtP.nnolr.n .•• . ••• • ••• . ...... •••. •••• ... • 123 
macnJutuS, H~piHOcbuR...... .• •••. ••••• . •... •••••• 367 
macula/us, N or.or/.ynchus. . . ... . • • • • . • • • • • • • • . • • • • • • • 367 

mqadosu•, C<-ntran·hus.. . ... •••••.. ...• .... .... .• . • )(I 

IDfti'Uin~u~, Oligucuttu~ ....................... ; .. .. 56 

m'cnln!US. Pnrnlid11hys ...... ... . .. .... ....... . ... 147 
maculusus, I imephHics .••• ••.• •••• ... • .•• . ........ 23! 

macul~us, Pl•urunectes .••••• ...... • • •• .... .. .. ••• • 147 
mn}'tr, P tychuchtilus...... ...... •••• ...... . .... ... . 99 

M ttlacopteri...... • .. .. . • • • • .. • .. . • .. . • .. .. . . • . • • • 2f!6 
11lu.l.tcopteo·y[Jli... . • • • .. • .. .. • • .. .. • • .. .. .. .. • • • .. .. 157 

a/.dominal!s ...... ...... ...... ...... . . .. ..... 2 6 
opo1cs ••• • .......... ~. .... ...... ...... ...... 206 

Malthe ...... •.•• ..•••. .••• .... •.•• ••.. •••• •••••• 133 
mao·ginatu e, Rmsrni us ---- •••• •••••• •• •• •••• ••••••• 141 

marinus, Pet roou)Z••n .... .. .... ---- •••••• •••• • ••••• 377 
mumoratu~ , Ho·mi ptripterus .... .... .... .•.••. ... . . . 64 

murmo1atus. ~corpaenicbthys •••• •••• •••• .... ...... 64 
MMsipul>raocloii . ... .... ..•. .••• ...... ...• .• . . ..• • 3iG 

ruedirustd•, Ativ<·nser... . .•• • .... ... .. .... ••• . .. .. 3~6 

illfi(HI••p•. J::moi,·h;h}S •••• .... •••• •• • • • • • • •• •.• .... l!J7 
meoutop.•, Hulcunntus.. . .. .... ••••••• • •• •••• .... •• •• 197 
m~lnnnp•. Calhurus.... ... . •• •••. .• • ••. ..... .. • •• • 11 
melan(l>tictu~, Pleuronit:bthye .. .. .•.• •• .• •••. ...... 15 1 

Meletta . .... •• . . •• • • • .. .. .... .... .• ••• • .• ••• . .... 3:30 

coerulea • • • •• . • • • • ... • • • • • • •• • • • • • . • • • .. • • 3:.10 

Mt~rla• g· •~ .. ---.. ---........ -.-................. 14 1, H3 
cluolcngrammus.... •••• •••••. •••••• .... .... • 141 

JlfUUUCI.US. •• ••• ........................... 141 0 14 :3 
Merlucius ..... . ........ .... . ......... ... . . . ... . . 141,14 3 

fiwbria .... .... .. .. ... ... ...... • ••• •. ...... 141 

m:crocephalus, Gasterosteus .. ...... ........ . .... . .. 
Page. 

89 
mi,rolpidvta, Gil1t. ... •• •• .... ...... ..... . •••• • ••••• 237 

microl!!pidlll us, Ortbodou.... •••••• . • •••. • • •••• . ... 2:37 
~licrupognn .... •• .••••• .... •••••. ...... ...... ••• • !);) 

i\1icrom,..trus ag~regatus .• • . . . • •• . . .• • ••• ...... •••• 205 
mi uimus .. •• •. ... .... • •• • • • •• • • ••• • •••• • • • • 205 

microps, Chlliurus. .. .. .. ...... .• •• •• •••• •• .. .. . ... 17 

miniruus, Microm~trus . .... . . . ... •• • •• • ... ... • •• • • • 21'5 
minuta, Morrbua. ..... . . .. .... •••• •••••• . • • ••• •• • • 142 

ruirahili~, Exoglossum . . • •• .•• ••.• . .•• • ••• - -- - - · •••• 256 
mirubilis, Clupea... .... .. .... . ..... .. . ... .... . ..... 329 
m.,de.tue, Ju' is ..... .. ...... .... ...... ...... •• • • •• 163 
Moniana .. . ..•. .•.. ...... .. . ... ...... •••• .... ••.• 27~ 

deliciosa .. :. . .. .•••.. .... •••• •. .. .... .... . . 2i4 

f rigid a. .. .... . . . . . . .. . .. . .. . .. . . . . . . . . . .... 2 . 6 

Jaet11b li • . ...... ............ .... :.. . .... .... 2i5 
leonina. . .. ........... . .... ................ 2ia 
lutren~is . .... . . . . . . .. . .................... : 2i2 

pulchdla . ........................ : .. . . ... .. 2i5 
trislis.. .. .•.. . ... ... . .. .. . ..•. . .. .•• . .• •••• 277 

monnpt erygius, L abrax .... ••• •.. . • • ••. .. .. •. ...... 41 

mordnx, Engraulis ..• ••• ...... ..•••. ...... .. .... . . 33t 
Morrhua ... .. .... •...•. ...... .. .• .... .. ... ... • •• • 141 

cali(ornira .... .. . ...................... . . .. . 
gracilis .......... ........ . ..... .. .... .... .. 

142 
1H 

miuuta. .••• ...... •••• • • •. • •• • ••••• . •• • • ••• • U2 
proxima.. .... ....................... . ...... 14·~ 

.pruiunsa ...... . .•. . .•.. .. . . •... ...... . • •• •. 142 

pygmaea ..• • ••• .••••• ... . •••• •••• .... ...... 141 
wachna •••• •••• ••• • .... .... •••• •••• • •• ••••• 141 

Moxoston1a. .• .• .... . ... .. .... •••••. ..... . .... .... 219 
clavifoormis .• • ••• . ••• :.. .... • • • ••• .. . . . . ••• • 219 

mucosus, Cydngaster.. .... •••••• . . . ... .. . ... •• ... . 132 
1/lltCOSltll, f.ipn1' S • • • • • • • • • • • • • • • • • . ........... • • .... 1 !U 
mucosus, Xiphidion. . .. .. . ... .••••. ...... .... .. .... 119 
Mugil. . . . •••• ... ... . ....... ...... •• • • •••• . ... . ... 102 

Mugilidae .. . . .. •• • ••. •••••. • • •••• ... ... •.•• ...... 102 
multilineutus, Labrax, Perea. . .... . . ............... .. 30 
tnurinus, Cttlliurus .. . .. . ..... ;... • ••• .. .... • • •• .... 18 

Jllu11leli ..... . ..... . ...... !"' •••• .... . ... .... •••• 36t 
Mustelidae ...... ...... • ••• ... . • ••• .••. •••• . . . ... 31.54 

M)locbeilus ... .. . .. ... . ...... ..... . ••••• • ••• • .... 213 
caurious . ••• • ........ .••••• • .•• .. .... • ••••• 212 

fraterculus . .... •••• •••• •••• ••• • •• • ••• •• • ••• 2 15 
loJ.re•·alis. .. .... .. • • • • .. • • • • •• • • • • • • • • • • • • • • 214 

Mylopbar odnn ...... .• •• • •• • ...... • •••• . .•. ••. .... 2 15 
cnnncepbalus . .. . . .. •••. ••.• ...... . ......... 216 
r obust us........ ..... .. . ... . ... ............ 216 

:\Iytilupbagus fasciatus... .. .. • • • • • • .. • • .. • • .. .. • • • • 205 

N. 
nanuP, Engraulis . ................ . .... .... ·.. .. .... 335 
N~trcine.... .. .. .. •• • • . • ...... •• • • .... .... • • .. •• • • 37 1 

N<iulicbthys . .. ... ••••• • .... .. .... ...... ••• ••• .... 74 

oculu-fasciatus .... .••••. •••••. ..•. . . .... •••• 75 
nebra~censid, Nucomis •••• • ...... .... .. ••• • •. .••••• 25l 
nubuli!'er, Lttbrax.. .. •• • ••• .. .. .... ••• • . ... •••• .. . . 33 

nebuli!'er, P<ir~tlubru ............... . . . . . .. ... . .. .. 33 
nebulosus, Chiropgis. .. .. .... .. ... . . . ...... •••• ... . 45 
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rnge. 
tlebulo$u•, H emilcpidotus .•••. •. ••••• • ••• • •• •• • • ••• • 70 
nfbulo!u.•, s .,bnstes. ·•• •·· •••• . •. • •••• -- - - •• :. ·- ---- 7!l 
nef•~tus. Pomntis .•. .. . .•••. •••• •••. •••••. •.•• •••• 25 
ne,..bero ii, Oubius • •• • • •. •••••. - ····.· •••••• •••• •••• 128 
Nt!ucliuu3 .••••.••• • •••• -·· · •• -.. . . ••• . • • • ••. •••••• ll4 

blanchardi. •••. ••• • •• •. •••••• •••••. •••• • .•• 114 
n;gromaculolus, Cantbnrus. ...... •••••. •••••. •••• •••• 6 

nigr(lmaculatus, Pomoxis .••••• • ··· ··: •••••••••• -~ -- 6 
nitidus, Hybc•gnnthus ••••••••• • •••••. •••••• . • •• •• • • 235 
nitidu.!, Leuci~cus. . . • • • • •• • •. ••••••••• •• . •• • • • • ••• • 235 

nitinu~. P Cimoxis .••••. ••••• . . • • • •. •••••• •••• •••• • • (j 

uouilis, Diovlites... ... •• ••.. • ••••. •• •••• •••. •••••• 4 
nobili.•, Oc·ystes . . .•.•• •• -- •••.• - •• • •• • • •• • • ••• • • • • • 4 
Nocomi• ..•••• • • ... .• •••. •••• .••• •••••••• •••• •••• 2~4 

bellicus .• •••. ...... .••• •••• •• •• •••• •••• •••• 2-H 
nebrasccmis. •• • • .• •• •• •••• .. .•• ••• •• •• •••• 25t 

notatn, Cy prit.ella....... •• •• •••. •••• •••• .••••• •••• 269 
nutatu>, Poricbtbys .. . ... ••• • • • •• ••••• . • •••• •••• ••• 134 
notnspilutus, Arttldius • •••••• •••••••••••••••.•••••• 

N.tidani .• • •• •• •••• . ••••••••••••• ••••• •• • • ••••••• 
N otorhynclms • • • • • . • • • ••• •••••••••.••••••••• ••• ••• 
nuuili>, Argyreus .• •• •..• •••.••••••••.•••••.••.•••• 

nuch•lis, Hybni!n•tbus . •• ••• ••• •••.• • •••••••••••••• 
nueceusis, Dinplites •. •• •••••••• • •••••• •••• ••• •••• • 
nuec.."TTsi&, Grystu • •••••• •••••••••••• •••••••••••••••• 

0. 
obesa , Al~!'nn~ea ..• ••• • .•••••••••••• •••••• ••. •• •••• 
ob~sa, Ti#oma .••••••••• ••••• . ••••• • •• •• •••••••.•. 
orcidPntHlis, Amia ..•• •••• ••• •••••• • •••• • •• • •••••• 
oe<·idt>DfHiiB, Onstt>rnst.eus • ••••••••••.••••••• ••• •••• 
occirle>ddis, Ltmco~nmus · . •• •••.••••••••••••••••••••• 

occidentHlis, Luxilus ••••.••••.•••••••••••••• • • •••• 
ocel/.-J/.u, Cot·vina .•••.•• . ••••••• .• ••• • ••• •••• •• •.••• 

ocellatu•, J obnius ..••••••••••••••••••••••••••••••• 
octllicn uda, Amia ..••••• •••..••••.••••.••••• •••••• 
octngrammu~. L abrax . ••••• . • ••••.•••••.•••••••••• 
oculo-fasriatus, BIE~psi•s .•• • •••••••• ••••• •••• •• • .•••• 

oculo-fnscintus, Zaniolepis .• •• •• ••• .•• •. •••••• • • •••• 
Oligocottus •••••.•••••••••.•• •••••••••••••••••••• 

analis .•.•••••• • .•••••••.•••••••..•••• • . ••.• 
glubiceps ••• • ••••••. • •••••••.•••••••••••••• 
marulosus . ... •••.•••••• ••••••.••••.• ••• •••• 

oli vnceus, Pimeludus . • , • •• . ••••• .• . • .••• •••• •..•.•• 

Opuidion .••••. •••.•.••••• -.••••.. ••••.••. •••.••••• 
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Opllidium • •••••••••••••••• •••••••••••••••••••••••• 
Ophiudnn .••..••• • •• •• ••..••••••••••• •• ••• ••• •• •• 

!' longatus •••••••••••••• ••••••• ••••• - · ·· •••• 
Opistn,gnatbus .•••••••••••••••••.••••.•••••••••••• 
Oplopoma .••••.•. • •• ••.•••••.•• _ ••.•••..••••. ••• • 

pamberina .• •••. •. ••••• ••• • •••••••••• •••••• 

orr,qr,nensis, Cyprinus, T.enciscus .• ••• • •.•••• • •••••••• 
oregnnensis, Pbycbocheilus ..••....•••••••.••••••••• 
ornata, Erubiutoca .• ••• . •••. • •••.••• •••••••••••••• 

omatus, Ounoellus .•••••••••••••••••••••••.••••..• 
Orthagori<(:idae . ••••••• •• • •• ••••••••••• ••••••• •• •• 

Orthagoriscus •••••••••• •••••••• • ••• •••• •••••••••• 
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Ortbodon •••••• .•••• • •••••• • •• • •••••• •••• •• •••••• 237 
Oa·thodnn microlepidotus .. . • • • • . . • • • • • • • • • • • . • • • • • 237 

(ISCula, Cor<ina, 1-iciaena . ... • ••• .••• • ••• . •• • ••• • .• •• 96 

o . merus ------ . ••• ••• . .••. ·--- -- -· -- •••••••. 3~3, 32", 3~5 
elo>I!Jalus ••••••••• ••.••••••• •• •• • •• • •••••• __ • 3'li 
pretinsus..... . •••••. ..... ••• . •• •• ••• • .•• ••. 3:H 
Elev:nsi •••• •••••• •••••• ••• ••• •••• •••••• •••• 3'2:) 

0 -t racionidae .••• • . •••• .••. .•••• • •••• .•••• • •••• • • 333 
Owlitbus •••••• .•• • •. •••• •..• •••• . •••• • •••••• •••• 95 
uxy urus, L epidosteus.... .. .••••• •••• •••• ••• • •••••• 351 

P. 
Pacbylabrus variegatus...... .• •••• .•• • •••• •••• •••• 205 

pallidus, Leucusomus . ..... .•••.• ••• • •.•• .•• • • . ... . 2:Jl 
pantherioa, Oplupoma . .•• ••• ••••• • ••• ••• •••• .••••• 46 
papalia, Dionda •••••• •. ...• ••• • •• ••.•••••• • ••• _... 228 
Paralabrax .... . • •• •••• . • •••• ••• • • .••••. ••• • •••••• 33 

clathrntus.... .... ...... • ••• •••• .. • • • ••• •••• 34 
nebulifer.... • •• •••• .••• •••••• ••••• • •••. •••• 33 

Paralepis .•.. ••• ••• •• . • •• •• • •• • •• • ••• •••••••.•••• 
P aralicbthys . ••••.•••..••••••••• . ••••••• •••.• •••• 

maculosus • ••••••• . .••••• ••• •••••• •• • .••••• 

Parophrys .••••••••••••.••••.•.•••••••••• • •••• •• • 
vetulu~ .••••••••• .• .•••• •• •••••..•••••••••• 

parvipinuis, Fundulus .•••••.• ••• .. ••••••••• •• •••••• 
parvus, Cutmpsi.; .••• • • • • • •••••• •••• •••• •••••••••• 
pauci~pinis, Sebastes •••••••••.••••••. • . • •• •••••••• 
P<'gasus • •••• .• •••••..•••• •••• • •••• .••• •.•••• •••• 
Pt:lamys .• .•• .••••• • • •• • • •.••••••••••••••••••••• • 

lineolata .••••••••••••.••••••••••••••••••••• 
Pe rea clcnJ:;qp~ . . ... . ...... ............ . .......... . 

muUilineata ••••••••••••••••••••••••••••• •••• 
Percidae .••..•••••.••••••••••• • ••••• ••• • •••• •••• 
Pe rcis . ••. • • ••• .•••• ••••..••••• ••••••••••• •• • •••• 
Percopbis . ••••.••• • . • • ••• • •••••.••• ••.•••••••.••• 
personnatus, Amm ···dytes •••• ••• • ••••.••••••••••••• 

p~rspicabilis. Embiutoca ••••••.•••••••••••••.••••• 
perspicuus, Hyburbynch•ts ... ..................... . 
Pbanerodun : ••••• •••••.•••••••••••••••••••• •• •••• 

furcatua .•••••••••.••••• ••••• ••.•.• •••• • ••• 
P bar) ngngnachi. •••••.•• •• ••••••••••..•..•• ••••.••• 

acanllwpletygii • ••••• ••••• •••• •••••••• ••••••• • 

'!TWlucoplery[Jii .......................... . . .. . 

Physostomi • .•• . •••• • • ••• .•••• • .••• ··· ·-· •••••••• 
abdominales . • •••• . •••••. •.•• •• ; ......... ... . 
lipndtlB s. an[Juillares •• •••• •• ••••••••••••• •••• 

pictua, Chit·upsis .. ............................. .. . 
pirtus, Chirus .•••••..••••••• ••.••••. . • .•• ••• •••••• 

Pitu!'pbnl~s .•• ••.••••••.•• •.• • • .••••. •••••• •••••• 
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maculo. us .••••••••••.•••••.•••• •. ••••.••.. 

promelas ...... ................. . .......... . 

Pimeludus .. ........ .. ................... ... ... . . 
ailurus . ••••• •• • •••••• • ••••• •• •••.••• •••••• 
an:oniensis •••••• •••••••.•••••••• •••••••••• 

catulus ••••.••••.•••• ••••• ••• •••••.•••••••• 

catus . ........... .................... . .... . 
fd inus . .•••••••••••••••• ••••••••••••.•••••• 
furcatus .••• ••••••••••••••••••••••••••••.••• 

lupus ..................................... . 

olivaceus .• •••• •••••••• ••••••••••••••••••••• 
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P imelodus vulpes . . ••• • .• • . . . •• • ••. • • • • . • • • •• • • • • . 211 
Pioguipes . .•••...••.•..•••• . •• ••.. •••••. ••. . •• • -. 36 
placitus, Hybognathus . . . . • . . • .•• . . • • • • • • • • • • • • . • • . 236 
Plagioslmnes . .• ••••••• • ••••••••• • ••• ••.••••• ••• .• -. 361 

P lagiostomi .••••...••••.•••••••••.•. ••• .• •.. •• •• • !361 
planeri, Ichtbyomyzon • • • • • • • • • . • • • • • • . • . • • • • • . . . • 381 
planeri, P etromyzon • • • • • • • • • • • • • • • • . • • • • • • . . . . • • • • 381 
Planidae • • • • • • • • • • • • • • • • • • • • • . • • • • • • • • • • • • • . • • • • • 146 

P lanirostra . ..•••.•••••. •••. •• .• ••• •• . .. • • •.. .... 354, 358 

P largyrus . • . • • . • • • • • • • • • • • • • • • • • . . • • • • • • • • . • • • • • • 263 
bowm11ni . • • • • . . • • • • . . • • • • . . • . • • • . • • • • • • • • • • 263 
cornutus • • • • • • • • • . • • • • . • • • • . • • • • • • • • • • . • • . . 263 

Platessa .... . •••••.. . ••.. ••• •..• •••..• •• •..•• ••. 146, 153 
bilioeat& .•••••.• •• •. •••• .. ••• • ··"· .. .•• • • . . 146 
sttUata. •••••• •• •• •••• •. . •• • .. •••. •• .. ••••• . 148 

PlateiJSOideae .••••• •••••• ••• •• : .. .. ••• • •••• •••• •••• • 146 
Platichthys. . . . . . . . • • • • • • • • • • • • • • • • • • • . • • • • • . . • . • . 148 

rugosus .•. ...•..••••••• •• •• .. ••• . ••••.••••. 
stellatus •• . • .•••• • ••.• •• •• -••• •• .• •.•••• ~ • . 

118 
148 

umbrosus . • • . . . .•• . . • . • .•.• . •••.•• •. . . • ••• • 149 
platirhynchus, Scapbirhyncbus.. .. •• • • • . •• • . • • • • • • • • 357 

plalorhynchus, Acipenser . . . .. . . • • • • . • • • • • • • • • . • • • • • • 357 
platostomus, Cylindrosteus, L epidosteus . •• . •. •• •••. 351, 352 
plebeius, Gasterosteus • • • . • • • • • . . . • • • . • • • • • . • • • • • • . 86 
Plcctognathes . • • • • . • • . • . . • • • • • • • • . . . • • • • . . • • • • • • • . • 338 
P lectognathi.. . ... . . • • • . • • • • • • • • • • . • • • • • • • • • . • • • • • 338 
Plenronect.es nUJC!tloS!tS. . .. ••• • •• •• • • •• •• •• • •• • •• •• • 147 

stellatltS. .. • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • l 48 
P leuronectidae. ..... • • • . . • • • • . • . • • . • • • • • • • • • • • • • • • 145 

Pleuronichthys •••• •••• •••• •••• •••• ••• • •••• .• • ••• . 150 
coenosus •••• •••• •••• •••• •••• • • •••• •••• •••• 151 
guttula tus . . ... . •••• •••••• •••• •••• •• •• • . • ••• 152 

Pleurotrl:mes • • • • • • • • • • • • • • • • • • • • •• • • • • • • • • • • . • • • • • 361 
plumbea, Dionda.... • • • . . . • • • • • • . • • • • • • • • • • • • • • • • • 2Ul 
plumbeus, Petromyzon •• •••• •• • ••. ••• ••• •••••• •••• 377 
Pogonias . • • • • • . • • • • • . • • • • • . • • • • • • • • • . • • • • • • • • • • • 95 
Pogouicbthys . • • • • • . • • • • • • • • • . • • • • • • • • • • • • • • • • • • . . 245 

argyreiosus.... •. • • • •• . •• • • •• •• • • • • • • . • • •• . . 246 
communis.. .... ... .. . . .. . .... . . . ... . .... .. . 247 
inaequilobus . • • • • . . • • . . • • • • • • • • • •• •••• ••••. 245 

symmetricus . • • . . • • • • . • • • • . • • • • . . • • • • . • • • • . 246 
politus, Tetraodon . • • • • • • • • • • . • • • • • • • • • • • • • • • • • • . . 340 
Polyodon . •. •• ... •• . .• •••••.•• •• . •• •••. ••• • •••••. 357, 358 

folium .• ••. . . •.• •••• ••• • .•• • •••• •• .• •• ••••. 358 

Polypterini . • • • • • • • • • • • • • • • • • • • • • • •. • • • • • • • • • • • • • • • • 350 
Polypterus . • . • • • • • • • . • • • • . • • • • . • • • • . • • • • • . • • • • • • 350 
Pomacentridae . • • • • . • • • . • . • • • • . • • • • . . • • • • • • • • • • • • 160 
Pomotis . •••.• . ••. •••• •• ·.••• . ••• •. . ••• ••• • •• •• • ••• 22 

aquilensis .•.. •••• ••• • •. .••• •••• .•• •• . ••• ••• 25 
brevice ps . • • • • • • • • • • . • • . • . . • • • . • • • • . • • • • • • • 28 
convexifrom . • • • • . • • • • • . . . • • • . • • • • • • • • • • • • • • • 27 
heros... ... .. .... .. ... ... . . . ...... ......... 24 
fallax . • ••• . •••••• •••• •• •••• •• • . • •• ••. •••• . 27 
incisor . • • • • • • • • • . • • • • . • • • • • . • • • • . • • • • • • • • • 23 
luna. . . .......... .. . .. . ...... . .. .. . .... . . .. 22 
1ll!jastus. .. • • • • • • • • • . • • • • • • • • • • • . • • • • • . • • • • • • 52 
popii .• .• ..•• •••• .•• • . ••• • . .•• . • ••• •. .. .••• 26 
speciosus . • • • • • • • • • • • . • • • • . . • • • • . • • • • • • • • • • 23 

eolia. . ..... . . ............ . .. . ... . ...... . . . . 24 
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Pomotis, vtdgaris, Richards . . • • • • • • • • • • • • • • • • • • • • • • • 23 
P omoxis .•••• . ••• • • • • • • • • • • • • • • • • • . . . . . . . . . • • • • • . • 5 

annularis.. . ... •••• •••• •••••. •• ••• . •• •• •••• . 6 
nigro-maculatus......... . . • • • • • • • • • • • • • • • • . • 6 
nitid us . • • • • • • • . • • • • • . • • • • • • • • • • . • • • • • • • • • . • 6 
sparuides. ..... .•••• • •• •••. •••••••••• ••••• • . 6 

popii, Pomotis.... . . • • . . • • • • • • • • • • • • • • • • • • • • • • • • • • 26 
Porichtbys .•• • •.•• ••• • • . •••••• .•••.••••• ••• • ••• •. 134 , 

notatus •••• .• •••• •••••• .• ••••• • •••• •••• •• •• 134 
pretiosa, Argentina . . ... . . • . . • • • • . • . • • • • • . . . . . . • • • • . 325 

p retiosus, Osmerus. . . ... • • • • • • • • . • • • • • • • • • • • • • • • • • 324 

p rod!tclttS, L euciscus . • •••. .• •••• •••••• •• •••• . ••• •• . 302 

productus, Merlangus •• •••• •••• ••••• ••• •••••• •• •• 141, 143 

promelaa, Pimel'bales •• •• •••• •••• ••••• • •••• ••••• • • 233 
proxima, Morrbua ••• • •• ••••• • •••• •• •••• •••• •• ••• • 142 
proximttS, Gad us . • • • . • . • • • • • • • • • • . • • • • • • • • • • • • • • • • • 142 
pruinosa, Morrhua • • • • • • • • • • . • • • • . • • • • • . • • • • • • •• • • 142 

Psettichtbys ... • • . • • • • • • • • • • • • • • • • • . • • • • • • • • . • • • • • 154 
melanostictus.. .. . . . • • • • • • • • • • • • • • • • • • • • • • • • 154 
sordidus . .••. .••• .••••. ••• ••. •• • • •••• •• •••• 155 

P tycbocheilus ••••••• • ••••••• • •• ,... .• •••• •••• •••• 298 

gracilis.. .................................. . 298 
grand is • • • • • • • • • • • • • • • • • • • • • • • . • • • • . . • • • • • • 299 
major. ........... . ........ . ................ 299 
oregonensis. • • • • . • • • • • • • • • • • • • • • . • • • • • • • • • • • 298 
rapax... . •••••• ••• •• • •• • . •• •• .••• •• •••• ••• • 300 

vorax.... •••••• •••• •••• •••• •• •• •••• ••• • •••• 301 
Ptycbostomus • • • • • • • • • • • • ••• • • • • • • • • • • • • • • • • • • • • • 220 

baydeni.. . •• • ••• • •• • • • • . • • • • • •• • • • • ••• • •••• 220 
pugeti, Gasterosteus .. ••• • . •• •••••••••• ••••• .".. • •• • 92 
pulcbella, Moniana •••. •• •• •• •••••• •• •••• .••••• •••• 275 

pulcbellus, Cyclogaster... ... . • • • • • • • • • • • • • • • • • • • • • 132 
pulchellus, Cymatogaster. . . . .. • • • • • • • • • • • • • • • • • • • • 205 
pulcheUtt$, Liparis. . . • • • • • • • • . . • • • • • • • • • • • • • • • • • • • • • 1 32 

p ulchellttS, L eucidcus.. . . . • • • • •• • • . • • • •• .. . • • • . • • • • • 250 
pulcbellus, L eucosomus .. . ... • • • • • • • • • • • • • • . • • • • • • • 250 
pulcber , Labrus.. . .. • • . . • • • . . • • • • • • • • • • • • • • • . • • • • • 162 
puoctulatus, Calliurus... . • • • • • • • • • • • • • • • • • • • • • • • • • • 16 
puniceus, Hyborhyncbus . .••• •• ••• • ••• ••. .• • ••. •••• 232 
pygwaea, Morrbua . ••• •. •••• •••• ••• • •••• •• ••• • ••• • 141 
pygmaeus, Gadus •• ••• • . • •• •• •••• •••• •••• •••••• • • • • 141, 142 

Q. 
quadraCttS, Gasterosteus • • • • • • • • • • • • • • • • • • • • • • . • • • • • 9 
quinnat, Salmo .••••. •• • ••• .••••• ·-- ~ - · • ••• ••• • ••• • 306 

R. 
rafinesquii, Scapbirbynchue.. •• ••• . •••••• •• •• •••• •.•• 357 

rapa.x, P1ycbocbeilus •• •• •••••• •••• •••• •• •• •••• •••• 300 
regius, llybognathus . •••• •• •••• ••• • •••• •••• •. •• •• •• 235 · 
reliculata, Spatttlaria. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 358 
Rbacocheilus. •••• ••••• . •••• ••• • •••• •••• •• •• •• •••• 188 

toxotee •••• •••• •. •• •• •••• •• •••• •• •• •••• •••• 188 
Rhinichthys . • ••• ••• • • ••• •••••• • •• • • ••• •• ••• ••• •••• 243 

rhodoterus, Holconotus .... • • • • • • • • • • • • • • • • • • • • • • • • 193 
Rhombus ... ••••••.• • . ••• ••. ••••• • ••• ••••••. ••• • 146, 1GO 
richardsonii, Corvina .••• '" • • • • • • • • • • • • • • • . • • • • . • • • • • 96 
richarckoni, Trachidermis. • • • . • • • • • • • • • . • • • • • . • • • • • . 51 
Richardson ius. .. ... ..... • • • • • • • • • • • • • • • • • • • • • • . . . • 278 

balteatus • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 278 
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Ricbardsonius lateralis - -...... ... ... ..... . ..... . .. . 
rivularis,Salmo .•••• • .. .. ........ .. ............... . 
robust a, Gila .... .. ........ ............ ---- .. -- ----
robustus, Mylopbarodon .. ........................ . 
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1ltll.utus, S11lmo.... ...... ••• ••• ........ .... .. .. .... 3 16 

stevcnsi, o~merus ............ ---- . ......... --- - -- ·- 3~5 
stevensi, Tbaleicbtbys. .... .... ...... ...... .... .... 3~5 
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arundinaceus .... ...... .••• ...... . ••. . .. .. . . 316 
brevirostris . • • . .. • . . .. .. . ••• . .. .. .. ... • .. • • 345 
CHJif..rni~n~is •••• ••• • ...... .... .... . . ... .... 344 
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line11ta....... .. .. . ••••. .... .... .... .... •••• 2fl2 
obesa .... •..••••• •••• •• ••• • .. . ... .... ... . .. Q!:JU 
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tristis, Moniana. .• •• .. .... . ... •••••• •••• ...... .. .. 2i7 
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trowbridgii .. .. .. .. • • .. • • .. • • .. • • • • • • • • .. • • • • • • • • • • 186 
t rowbridgii, Homalopomus .. ~ --- ......... . .. .. .... 14 1, 144 
tsuppitch, F11rio .... .... . . .... ... . ...... .... ...... 310 
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u. 
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virescens, Apodicthys . .... ... ... •••• •• .. . . .. . ..... 118 
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REPORT UPON MAMMALS COLLECTED ON THE SURVEY. 

BY S. F . BAIRD . 

SCIURUS FREMONTII, '.row n s .- Small Mountain Gray SquirreL 

PLATE XI. 

Sciurus fremontii, (" Townsend,") Auo. & BAoH. N. Am. Quad. I II, 1853,237; pl. cvlix, fig. 1. 

BAIRD, Gen. Rep. Mammals. 1857, 272. 

SP. CH.-Abo~t the size of the Hudson's Bay squirrel, S. hudsonius. Tail shorter than the body. Ears tufted in winter, Qnt not 

in summer. Above mixed brown, gray, and pale rusty, the preval11nt tint similar to that of the gray squirrel; beneath bluish 

white; a dark line along the sides. Eyelids white. Tail entirely black at end, the haira tipped with light gray; on other parte 

of the tail a mixture of plumbeous and grayish rusty at the base of the hairs. No rusty visible externally. 

The only specimen of this species collected by any of the recent expeditions was obtained m 
the Sawatch Pass. (No. 18.) 

TAMIAS QUADRIVITTATUS, Wag n e i' .-Missouri Striped Squirrel. 

Seiurus quadrivittatus, SAY, in L ong's Exped. R Mts. II, 1823, 45. 

Tamias quadri'IJittatus, WAGNER, Suppl. Schreb. III, 1843, 234. 

Aoo. & BAcH. N. Am. Quad. I , 1849, 195; pl. xriv . . 

BAIRD, Gen. Rep. Mammals. 1857,297. 

SP. CH.-Tail, with the hairs, nearly or quite as long as the body. A grayish white stripe along the top of the head,wi~h 

branches passing above and below the eye. The stripe bordered above and below by darker ones, arid separated behind the eye 

by a dark linA. A gray or hoary patch behind the ears. Sides of body deep ferrnginous; back with five about equidistant 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 beaeath, dirty grayish white. 
Length, 4 to 5 inches. Hind foot, 1. 20 inch. 

A specimen was collected in the Sangre del Christo Pass. 

CYNOMYS GUNNISONII, Baird .- Short-tailed Prairie Dog. 

PLATE IV, FIG. 2. 

Cynomys gunnisonii, BAIRD, Pr. A. N. Sc. Phil. VII, April, 1855, 334.-Ib. Gen. Rep. Mammals, 1857, 335. 

11 Arctomys columbiai1US,1 0RD, in Guthrie's Geug. 2d Am. ed. II, 1815, 292, 302. 

11 Anisonyx bracllyura, RAF. Am. Month. Mag. II, 1817, 45. 

11 Arctomys brachyura, HARLAN, F. Amer. 1825, 304. 

F tsoHER, Synopsis, 1829, 345. 
11 Burrowing squirrel of Columbia, LEWIS and CLARKE, II, 1815, 173. 

SP. CH.-Size less than that of the S. lu.do'IJicianus, general proportions similar. Ears very abort; thumb armed with a well 

developed claw. Tail abort, the vertebral portion leas than one-sixth the length of the body; with the hairs, less than one-fqurth: 

Color above rather light liver bro~, mixed intimately with ash, light brown, and black; beneath pale yellowish brown. Tail 
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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. 

A specimen of this new species was collected in the Cochetope Pass. (No. 22.) 

GEOMYS CASTANOPS, Lec o nte .-Chestnut-faced Gopher. 

P LATE X, FIG. 2. 

Pseudostoma castanops, BAIRD, in Rep. Stansbury's Exped. G. S. Lake, June, 1852, 313. (Bent's Fort.) 

AuD. and BAoa. N. Am. Quad. III, 1854, 304. 
Geomys casta11ops, LEoON~E, Pr. A.. N. So. Phil. VI, Sept., 1852, 163. 

BAIRD, Gen. Rep. Mammals, 1857, 384. 

SP. Ca.- Upper incisor with a single deep groove bisecting the surface, the portions on either side similar. Fore feet aborter 
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 was found near Bent's Fort. 

THOMOMYS RUFESCENS, Max1m.-Fort Union Gopher. 

PLATE X, FIG. 1. 

Thomomys rufescens, Pr. MAXIMILIAN, Nova Acta Acad. C. L . C. XIX, 1, 1839, 383. 
BAIRD, Pr. A. N. Sc. Phila. VII~ April, 1855, 335.- IB. Gen. Rep. Mammals, 1857, 397. 

SP. Ca.- Cheek pouches rather small; densely furred. Tail nearly half as long- as the body ; thick at base. Upper incisors 

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 Jines long above; beneath, occupying barely two-sixths of the total length ; the claw of the thumb 

r eaching over two-fifths the hand. 
Color.-Above, ashy or grayiHh yellow brown ; sides similar. Beneath, with the pouches and surrounding area, yellowish 

white. Tail whitish; dusky above at the base. 

This speciP-s is found on the upper Missouri, as far as Fort Union. 

DIPODOMYS ORDII, Wo o d h o us e .-Kangaroo Rat. 

Dipodomys ordii, BAIRD, Gen. Rep. Mammals, 1857, 416. 

Dipodomys montanus, BAIRD, Pr. A.~· So. VII, Ap. 1855, 334. 

A Dipodomys was collected near Fort Massachusetts, which was at first supposed to be distinct 
from D. ordii and characterized as D . montanus. Subsequent investigations seemed to render 
it probable that the variation from the typical characters is not of specific value. Another 
specimen from the Huerfano river is more like the typical D. ordii . 

PEROGNATHUS FLAVUS, Baird. 

Perognathusjla'Dus, BAIRD, Pr. A. N. So. Phila. VII, April, 1855, 332. 

BAIRD, Gen. Rep. Mammals, 185'7, 423. 

SP. Ca.-Considerably less than the common mouse. Tail equal to or less than the head and body, scarcely different in 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 plnmbeous only on their basal half. 

Two specimens of this species were collected on Grand White river, near Little Salt Lake, 
Utah. (6.) 

J ACUL US HUDSONIUS.-J umping Mouse. 

Dipus hudsonius, ZIMMERMANN, Geographische Geschichte, II, 1780, 358, (based on Pennant's long-legged mouse.) 
Mcriones ltudsonius, AuD. & BAoH. N. Am. Quad. II, 1851, 251; pl . lxxxv. 
Jaculus lludsonius, BAIRD, Gen. Rep. Mammals, 1857, 430. 
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Sr. CH.-Above, light yellowish brown; lined Jinely with black; entire sides yellowish rnsty, sharply defined against the 

colors of t.he back and belly. Beneath, pure white; feet and under 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. 

One specimen of this species was collected in the Rocky Mountains near the 38th parallel. 
Like all other western specimens, it is considerably larger than more eastern ones. 

REITHRODON MONT.A.NUS, Baird. 

Reithrodon nwntanus, BAIRD, Pr. A. N. So. Phila. vn, April, 1855, 335 . .....:b. Gen. Rep. Mammals, 1857, 449. 

Sr. CH.-Tail very little Jess than head and body, wbichbarely exceed two inches. Hind foot .50. Ears small, the membrane 
tl!ickened, and with long coarse hairs. Above, brown and pale yellowish gray, much lighter than mouse color. ()utside of ears 

and flanks, pale yellowish brown, without any rufous. Beneath, dull·whitish. 

A specimen was collected in the Rocky mountains, in the parallel of 39° . 

.A.RVICOLA MODESTA, Baird. 

Art~icola modesta, BAIRD, Gen. Rep. Mammals, 1857,535. 

SP. CH.- Size of A. pinetorum, or larger. El\rs moderate, well furred, rather shorter than the large fore feet,(. 35 to. 40) 

Tail vertebrre scarcely longer than the head, (. 9;) with the hairs, 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. Tail like 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. 

Two specimens were collected in the Sawatch Pass, (Nos. 16 & 17.) 
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REP 0 R T 0 N BIRD S C 0 L 1 E C TED 0 N THE SUR V E Y . 

BY S. F. BAIRD . 

BUTEO SWAINSONI, Bonaparte. (p. 19.)1-Swainson'sBuzzard. 

PLATES XII AND XIII. 
Buteo swainsoni, BoruP. Comp. List, p. 3, (1838.) 

Buteo vulgaris, Rwu. & Sw. F aun. Bot·. Am. Birds, p. 47. 

There are few results of any of the expeditions more interesting than the discovery by Captain 
Beckwith 's party that this hawk was abundant in the Rocky mountains. The species ·first 
figured and described by Richardson and Swainson as the common buzzard of Europe had been 
variously identified by American authors, but most agreed in supposing it to be the young bird 
of the western red-tailed hawk, now know.n as Buteo montanus. That such is not the fact, 
however, is clearly shown by Captain Beckwith's collection, in which are three good specimens, 
all differing from each other, and one of them exactly in the plumage figured in the Fauna 
Boreali-Americana, as quoted above. 

8540. Cochetope Pass. Iris grayish brown (24.)~8539 do. same locality. Iris whitish 
25.-8541. San Luis valley, 13. Iris whitish. 

BUTEO CALURUS, Cassin, (p. 22.)-Red-tailed Black Hawk. 

PLATE XIV. 

Buteo calurus, CAssiN, Proc. ·Acad. Philad. VII, 1855, 281. 

Similar in general form to Buteo vulgaris and B uteo augur. Bill rather strong; edges of the upper mandible with distinct 
rounded lobes ; wings long, fourth and fifth quills longest; tail moderate, or rather short; tarsi feathered in front for nearly 

half their length; naked behind, naked portion in front; having about ten transverse scales; claws large, strong, fully curved. 

Tail bright rufous above, white at base, with about eight to ten irregular and imperfect narrow bands and one wide sub
terminal band of brownish black, and narrowly tipped with reddish white; beueath silky reddish white. 

Entire plumage above and below brownish black, deeper and clearer on the back and abdomen, and paler on the throat and 

breast. Plumage of the upper parts with concealed transverse bands of white at the base of the feathers ; and of the under 
parts with circular spots and transverse bandA of the same also at the base of the feathers; quills brownish black, with a large 

portion of their inner webs white, banded and mottled with pale ashy brown; under tail coverts transversely barred with brownish 
black and pale rufous. 

Total length, female about 21 inches; wing 16!, tail 9 inches. Male rather smaller. 

Not rare in the Rocky mountains. 

BUTEO OXYPTERUS, Cassin, (p. 30.) 

PLATE XV. 

This species is about the size of Buteo pennsylvanicus, but the wings and legs are much longer. 
The inner webs of the quills are dark cinereous, their inferior surfaces of a bronzed or silky 

1 The number in parentheses afLer the scientific name refers to the page of the General Report on Birds, Pacific Railroad 
Survey, vol. ix, where the species is described in detail. 
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olive lustre. Length about 16 inches; wing 13!. The only specimen known at present was 
collected not far from Fort Fillmore by Dr. T. C. Henry. 

BUTEO MONTANUS, Nuttall, (p. 26.)-The Western Red-tailed Hawk. 

Buteo monttmus, NuTT. Manual Orn. U.S. I, 112, (1840.) 

Adult f emale.- Throat and neck before dark brown mixed with white; the brown color more extended, and, with the abdomen, 
tibire, and under tail coverts, much more tinged with rufous than in B. borealis. Tibire distinctly barred transversely with rufous. 
Size rather larger. General appearance similar to Buteo borealis, but rather larger, and with the wings l01ager; throat and neck 

before brown ; breast and abdomen white, with a very pale fulvous or rufous tinge; sides with numerous narrow lanceolate and 
oblong spots of dark brown and rufous; abdomen with a broad transverse band composed of spots of the same description. 
Tibial feathers pale rufous, with numerous transverse bands of a darker shade of the same color. Under wing coverts pale 

yellowish white, with brown spots. Tail above bright rufous narrowly tipped with white, with a subterminal band of black, and 
a few indications of transverse stripes near the shafts of the feathers. Upper parts of the body dark umber brown, with partially 
concealed ashy white and pale fulvoue spots and transverse bands, especially on the scapulars and aborter quills. Upper tail 

coverts reddish white, with transverse bands of dark brown. Bill dark bluish; tarsi and toes yellow. 
This species can only be distinguished from B . borealis by its larger size, the greater extent of the dark color of the throat, 

and the prevalence of the rufous color of the abdomen and tibial. In some specimens, however, the abdomen is nearly pure white. 
Another plumage of this bird, apparently adult, of both sexes, is as follows, al!d is the most easily recognized of any stage: 

Adult male and female.-Like the preceding, but with the under parte pale rufous, lighter on the breast, some feathers, 

especially on the abdomen, having longitudinal lines and spots of dark brown. Tibial rufous, with transverse bars of a darker 
shade of the same color. Tail bright rufous; tip paler, with a subterminal band of black. This second plumage, described 

above, we have never seen in Buteo borealis. 

Sangre del Christo Pass. (6.) Iris whitish. 

CIRCUS HUDSONIUS, Lin nreus, (p. 38.)-The Marsh Hawk. 

Falco hudsonius, LINtr. Syst. Nat. I, 128, (1766.) 

Adult.-Form rather long and slender; tarsi long; ruff quite distinct on the neck in front. Entire upper parts, bead, and 
breast, pale bluish cinereous; on the back of the head mixed with dark fulvous; upper tail coverts white. Under parts white, 

with small cordate or ·hastate spots of light ferruginous; quills brownish black, with their outer webs tinged with ashy, and a 

large portion of thllir inner webs white ; taillight cinereous, nearly white on the inner webs of the feathers, and with obscure 
transverse bands of brown; under surface silky white ; under wing coverts white. 

Younger.-Entire upper parte dull umber brown, many feathers edged with dull rufous, especially on the neck; under parts 

dull reddish white, with longitudinal stripes of brown, most numerous on the throat and neck before; tibial tinged with reddish; 
upper tail coverts white. 

Young.-Entire upper parts dark umber brown; upper tail coverts while. Under parts rufous, with longitudinal stripes of 
brown on the breast and sides; tail reddish brown, with about three wide bands of dark fulvous, paler on the inner webs. Tarsi 
and toes yellow. 

Total length, female, 19 to 21 inches ; wing 15~, tail 10 inches. Male, total length 16 to 18 inches; wing 14A, tail 8~ to 9 
inches. 

6859. Rocky mountains. (4.)-Desert between White river and San Rafael creek, Utah. (28.) 

TINNUNCULUS SPARVERIUS, Viei 11. (p. 13.)-Sparrow Hawk. 

Falco spaMJe~-ius, LINN. Syat. Nat. I, 1766, (128.) 

No. 8519. Cochetope Pass. 

OTUS WILSONIANUS, Les so n, (p. 53.)-The Long-eared Owl. 

Otus toilsonianus, LEsSoN, Traite d'Orn. I, p. 110. (1831.) 

SP. CH.-Ear tufts long and conspicuous; eyes rather small; wings long; tarsi and toes densely feathered. Upper parts 
mottled with brownish black, fulvous, and ashy white; the former predominating. Breast pale fulvous, with longitudinal stripes 

of brownish black i abdomen white ; every feather with a wide longitudinal stripe, and with transverse stripes of brownish black i 
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legs and toes pale fulvous, usually unspotted, but frequently with irre~ular narrow transverse stripes of dark brown. Eye nearly 

encircled with black; other feathers of the face ashy white, with minute lines of black ; ear tufts brownish black, edged with 
fulvous and ashy white ; quills pale fulvous at their bases, with irregular transverse bauds of brown; inferior coverts of the wing 
pale fulvous, frequently nearly white; the larger widely tipped with black; tail brown, with several irregular transverse banda 
of ashy fulvous, which are mottled as on the quills ; bill and claws dark; irides yellow. 

Total length, female, about fifteen inches; wing 11 to 11~ ; tail 6 inches. Male, rather smaller. 

No. 9144. Cochetope Pass. (23.) No. 9145. Rio Grande valley. (23.) 

ATHENE CUNICULARIA, Molina, (p. 60.)-Burrowing Owl. 

Strix cunicularia, MoLINA, Sagg. Stor. Nat. Chili, (1782.) 

SP. CR.- Resembling A. hypugaea, but larger; tarsus longer, and more fully feathered in front to the toes. 

Ad11lt.- Upper parts light a@hy brown, with large spots of dull white enclosed in edgings of brownish black. Throat white; a 

transverse band of brownish black and reddish white feathers across the neck in front, succeeded by a large patch of white. 
Breast light brown, with large spots of white like the upper parts; abdomen yellowish white, with hastate or crescent-shaped 
spots of reddish brown disposed to form transverse bands; under tail coverts, tibire, and tarsus, and under wing coverts, yellowish 
white; quills and tail light brown, with spots of reddish white, edged (the spots) with brownish black ; tail with about six trans· 
verse bands or pairs of spots of reddish white, enclosed or edged with dark brown. 

No. 9168. Uncompagre river, Utah. (27.) Iris greenish yellow. 

CHORDEILES HENRY!, Cas si n, (p. 153.)- Western Night-Hawk. 

PLATE XVII. 

Cl10rdeiles henryi, CAsSIN, Illustrations, I , Jan. 1855, 233. 

~P. CH.-Female similar to c. 'llirginianus, but the upper parts much more mottled and more rufous. The males lighter. 

6698. Rio Grande valley. (10.) 

SIALIA ARCTICA, Swains on, (p. 224. )-Arctic Bluebird. 

PLATE XXXV. 
Erytluua arctica, RtoH. & Sw., F. B. A.. II, 1831, 209; pl. xuix. 

SP. Cu.-Entirely blue; paler beneath; the belly and under tail coverts white. 

No. '7606. Cochetope Pass, (20.) 

EREMOPHILA CORNUTA, B o i e, (p. 403.)-Sky Lark. 

PLATE XXXII. 

The figure on the plate is taken from a specimen collected in Utah Territory by Captain 
Stansbury, (No. 3'702,) and supposed at one time to be the Otocoris occidentalis of Colonel McCall. 
A subsequent examination of a large series of western specimens rendered it very doubtful 
whether there is really any such species, as distinguished by a white chin and throat from the 
Eremophila cornuta. 

XANTHOCEPHALUS ICTEROCEPHALUS. Baird , (p. 531.)-Yellow-headed Blackbird. 

Icterus icterocephalus, Boup, A.m. Orn. I , 1825, 27; pl. iii. 

SP. Cu.-First quill nearly as long as the second and third, (longest,) decidedly longer than the third. Tail rounded, or 
slightly graduated. General color black, including the inner surface of wings and axillaries, base of lower mandible all round, 

feathers adjacent to nostrils, lores, upper eyelids, and remaining space around the eye. The hea4l and neck all round, the fore 
part of the breast, extending some distance down on the median line, and a Aomewhat hidden space around the anus, yellow. A. 
conspicuous white patch at the base of the wing formed by the spurious feathers, interrupted by the black alula. 
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Female smaller, browner; the yellow confined to the under parts and sides of the head, and a superciliary line. A dusky 

maxillary line. No white on the wing. Length of male, 10. 00 inches; wing, 5. 60; tail, 4 . 50. 

No. 8554. Sawatch Pass, (15.) 

CORVUS CARNIVORUS, Bartram, (p. 560.)-American Raven. 

OonJus carnit~orus, BARTRAM, Travels in E. Florida, 1793, 290. 

Sr. Ca.-Fourth quill longest; t:bird and fifth about equal; second between fifth and sixth; first nearly equal to the eighth. 
Length about 24 or 25 inches; extent: 50 to 51 ; wing, about 17; tail, 10. Tail moderately graduated i the outer about 1. 60 
to 1 . 90 of an inch less than the middle. Entirely glossy black, with violet reflections. 

Hab.--Entire continent of North America. Rare east of the Mississippi. 

No. 685'1. Between White river and San Rafael, Utah, (29.) 

PICA HUDSONICA, Bon a p. (p. 5'16. )-Magpie. 

OonJus hudsonica, Jos. SABINE, App. Narr. Franklin's Journey, 1823, 25, 671. 

Sr. Ca.--Bill and naked skin behind the eye, biack. GeBeral color black. The belly, scapulars, and inner webs of the 

primaries white; hind part of back grayish; exposed portion of the tail feathers ·glossy green, tinged with purple and violet 
near the end; wings glossed with green; the secondaries and tertials with blue; throat feathers spotted with white. Length, 

19.00 ; wing, 8.50; tail, 11.00. 

8481. Utah creek, near Fort Massachusetts, ('1.)-'1100. Cochetope Pass, (14.) 

PERISOREUS CANADENSIS, Bon a p. (p. 590.)-Canada J ay. 

ConJus canadensis, LINN. Syst. Nat. I, 1766, 158. 

Sr CB.-Tail graduated; lateral feathers about one inch· shortest. Wings a little shorter than the tail. Head and neck, 
and fore part of breast white. A plumbeous brown nuchal patch, becoming darker behind, from the middle of the crown to 
the back, from which it is separated by an interrupted whitish collar. Rest of upper parts ashy plumbeous ; the outer primaries 
margined, the secondaries, tertials, and tail feathers obscurely tipp<d with white. Beneath smoky gray. Crissum whitish. 
Bill and feet black. Length, 10.70; wing, 5.75; tail, 6.00; tarsus, 1.40. 

No. 8452. Sangre del Christo Pass, Utah," (5.) 

CENTROCERCUS UROPHASIANUS, Swainson, (p. 624.)-Sage Cock; Cock of the Plai,ns. 

Sr. Ca.-Tail feathers twenty. Above varied with black, brown, ·and brownish yellow; coverts having all the feathers 
streaked with the latter. Beneath black; the breast white; the upper feathers with spiny shafts; the lower streak Ad with 

black; tail coverts with white tips; the sides a!so with much white. Length; 29; wing, 11.30; tail, 11.50. 

No. 10023. Cochetope Pass, (21.)-Iris grayish white. 

GRUS CANADENSIS,. T em m. (p. 655.)-Sand-hill Crane; Brown Crane . 

.tlrdea canadensis, LINN. Syst. Nat I, 1766, 234, No.3. 

Sr. Ca.-Bill compressed. Lower mandible not as deep towards the tip as the upper. Gonys_nearly straight, in the same 
line with the basal portion of bill. Commissure decidedly curving from beyond the middle to- the . tip, where it is even, not 
crenated. Color bluish gray; the primaries and spurious quills dark plumbeous brown:; the shafts white. Cheeks and chin 
whitish. Entire top of head (bounded inferiorly by a line from commissure along the lower eyelid) bare of feathers, warty . 
and granulated, thinly beset with short scattered black hairs. Feathers of occiput adva11cing forward in an obtuse angle; 
the grey feathers along this point, and over the auricular region, tinged with plumbeous. Length, 48 ; wing, 22; tarsus, 10; 
commissure, 6. 

No. 9394. Rio Grande valley, (No. 12.) 
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SYMPHEMIA SEMIPALMATA, Hartlaub, (p. 729.)-Willet. 

Swwpax semipalmatus, GMELlN, Syst. Nat. I, 1788, 659. 

SP. Ca.-The largest American species of this genus. Bill longer than the head, straight, rather thick, and strong; groove 

in the upper mandible extending about half its length, in the lower mandible ·nearly obsolete; wings long; lege long, strong; 

toes moderate, united at base by membranes, the larger of which nnitoe 'the outer and middle toe; hind toe small; tail short. 

Adult. Entire upper parts dark ash color, (without spots;) the shafts of the feathers brownish black; rump and upper tail 

coverts white. Under part.s white, tinged with ashy on the neck and sides ; axillaries and under wing coverts brownish black ; 

primary quills white at base, and tipped with brownish black; secondaries white, spotted with brownish black; tail ashy white, 

the two middle feathers strongly tinged with ashy; others spotted with dark ashy brown. Bill dark bluish brown, lighter at 

base ; legs light blu11. Y<;unger. Entire plumage spotted, and transversely 'banded with brownish black. 

Total length about 15 inches; wing, Si ; tail, 3!; bill about 2~; tarsus about 2~ inches. 

No. 9818. Great Basin, Utah. 

NUMENIUS LONGIROSTRIS, Wilson, (p·. 743.)-Long-billedCurlew. 

SP. Ca.-The largest American species of this genus. Bill very long, much curved; upper mandible longer than the under, 

somewhat knobbed at the tip ; wing rather long ; legs moderate; toes united at base. Eutire upper parts pale rufous, tinged 

with ashy ; every feather with transverse and confiuent bands of brownish black, most numerous and predominating on the back 

and scapulars ; secondary quills, under wing coverts, and axillaries, bright rufous ; primaries with their outer webs brownish 

black and their inner webs rufous, with transverse bands of black. Under·parts pale rufous, with longitudinal lines of black on 

the neck and sides; tail rufous, tinged ·with ashy, transversely barred with browni.tlh black Bill brownish black; base of under 

mandible reddish yellow; legs bluish brown. Specimens vary to some extent in the shade of the rufous color of the plumage, 

·and very much in the length of the bill. The rufous color is probably more distinct in the young. Total length about 25 inches ; 

wing, 10 to 11 ; tail, 4; bill, 5 to 8; tarsus, 2! inches. 

Great Salt Lake, May 15, 1854. (No. 2.) 

FULICA AMERICANA, Gmelin, (p. 751.)-Coot; Poule d'Eau; Mud Hen. 

Fulica a~na, GM., Syst. Nat. I, 1788, 704. 

SP. Ca.-Head and neck glossy blaak, with a tinge of ashy; under tail coverts white. Entire other plumage dark bluish 

cinereous or slate color, with a tinge of o~ive on the back and darker on the rump. Edge of wing at shoulder and 'edge of first 

primary white; secondary quiiJs tipped with white; rump frequently tinged with brownish. Bill very pale yelJow or nearly 

white, with a transverse band of brownish black near the end; tip white; legs dulJ grayish green. Female similar, but with 

the tints lighter. Young like the adult, but with the under parts lighter; abdomen frequently ashy white; back and rump dark 
olive brown ; head and neck lighter. 

Total length about 14 inches; wing, 7; tail, 2 inches. 

9984. Great Salt Lake City. 

CYGNUS AMERICANUS, Sharpl e ss, (p. 758.)-American Swan. 

Cygnus americanus, Sa.upu:ss, Doughty's Cab. N. H. I , 1830, 185, pl. xvi. 

SP. CR.-Bill as long as the head, broad, high at the base ; the feathers ending on the forehead in a semicircular outline. 

Nostrils far forward, the anterior extremity considerably more forward than half the commissure. Tail of 20 feathers. 

Adult pure white; bill and legs black; the former with an orange or yellowish spot in front of the eye. Lese mature 

specimens with the head above tinged with reddish brown. Length, 55 inches; wing, 22. 00; tanue, 4. 25; bill above, 4. 20. 

Hab.-Continent of North America. 

9978. Salt Lake City. 

ANAS BOSCHAS, L. (p. 774.)-Mallard. 

Anas boscflas, LINN. Syst. Nat. I , 1766, 205. 

SP. CR.- Male. Head and neck bright grass green, with violet gloss, the top of the head duller; a white ring round the 

middle of the neck, below which and on the fore part and sides of the breast the color ia dark brownish chestnut. Under parte 
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and sides, with the scapulars, pale gray, very finely undulated with dusky; the outer scapulars with a brownish tinge. Fore 
part of back reddish brown; posterior more olivaceous. Crissum and upper tail coverts black, the latter with a blue gloss. 
Tail externally white; wing coverts brownish gray, the greater coverts tipped first with white, and then more narrowly with 
black. Speculum purplish violet, terminated with black ; a recurved tufi; of feathers on the rump. 

Female with the wing exactly as on the male. The under parts plain whitish ochrey, each feather obscurely blotched with 
dusky. Head and neck similar, spotted and streaked with dusky; the chin and throat above unspotted. Upper parts dark 
brown, the feathers broadly edged and banded with reddish brown parallel with the circumference. 

Length of male, 23; wing, 11 ; tarsus, I. 70; commissure of bill, 2. 50. 

9699. Salt Lake City. 

AYTHYA AMERICANA, Bon. (p. '793.)-Red-head. 

SP. CR.-Bill as long as the head, broad, blue, the end black; the region anterior to the nostrils dusky. Head, and neck 

for more than half its length, brownish red, glossed above and behind with violaceous red. Rest of neck and body·anterior to 
the shoulders, lower part of back and tail coverts black. Beneath white, sprinkled with gray and black anterior to the crissum; 

the sides, interscapular&, and scapulars finely lined with undulating black and white in nearly equal proportions, imparting a 
general gray tint. Wing coverts bluish gray, finely sprinkled with whitish; The speculum, consisting of the ends of the 

secondaries, hoary grayish blue, lightest externally, and the innermost narrowly edged externally with black. Basal portion of 

· inner primaries somewhat similar to the speculum. Tail of fourteen feathers. 

Female with the bead, neck, and fore part of body brownish; the region round the base of the bill whitish. Length of male, 
20. 50 ; wing, 9. 50 ; tarsus, 1. 60; commissure, 2. 30. 

9'78'7. Salt Lake City. 9'786. Uncompagre river, Utah. (26.) 

NETTION CAROLINENSIS, Baird, (p. 777 .)-Green-winged Teal. 

Anas carolinensis, GMELtN, Syst. Nat. I, 1788, 533. 

SP. CH.-Head and neck all round chestnut; chin black; forehead dusky. Region round the eye, continued along the side 

of the bead as a broad stripe, rich green, passing into a bluish black patch across the nape. Under parts white, the feathers of 
the jugulum with l'Ounded black spots. Lower portion of neck all round, sides of breast and body, long feathers of flanks and 
scapulars beautifully and finely banded closely with black and grayish white. Outer webs of some scapulars, and of outer 

secondaries black, the latter tipped with white; speculum broad and rich green; wing coverts plain grayish brown, the greater 

coverts tipped with buff. A white crescent in front of the bend of the wing; crissum black, with a t riangular patch of huffy 

white on each side. Lower portion of the green stripe on each side of the bead blackish, with a dull edge of whitish below. 
:Female with the wings as in the male. The uncer parts white, with hidden spots on the jugulum and lower neck; above dark 

brown, the feathers edged with gray. 
Length, 14 inches; wing, 7. 40; tarsus, I. 14; commissure, 1. 68. 

9'721. Salt Lake City. 

BUCEPHALA AMERICAN A, Baird , (p. 796. )-Golden Eye ; Whistle Wing. 

Clangula americana, BoNAP. Comp. List, 1838.-EYTON, Mon. Anat. 1838, 167. 

SP. CH.-Bill black. Head and upper part of neck glossy green; the under surface opaque velvety purplish black. An 
elliptical patch along the base of upper mandible anterior to the eye, lower part of neck, under parts generally, and sides, 

middle and greater wing coverts, the innermost secondaries (and tertials, except the innermost three or four) white. The 

white on the wing is in a continuous patch, although there is a concealed black bar on the bases of the greater coverts. The 
inner scapulars are white, margined externally with black; posteriorly, however, they are black, streaked centrally with white. 
The inner scapulars and tertials, and the whole back, rump, and lesser wing coverts, are black; the primaries and tail black, 

with a hoary gloss . . The under side <if quills and lower greater coverts are plumbeous gray; the rest of the under wing and the 
axillars are sooty brown. The long white feathers of the flanks are edged superiorly with black. 

Female with the bead and neck above snuff brown, without white patch. White of wing less extended; the middle coverts 
only touched with white. There is a tendency to a black bar across the tips of the greater coverts. The white of the wing 
sometimes well defined. 

L ength, 18.75; wing, 8. 50; tarsus, 1. 50: commissure, 2. 

9798. Great Salt Lake City. 
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No. 3. 

REPORT ON REPTILE-S· COLLECTED· ON THE SURVEY. 

BY S. F. BAIRD. 

SCELOPORUS GRACIOS:US, B. & G. . 

Saloporus graciosus, B. & G. Pr. A . . N. So. VI, April; 1852; 69.-IB. Stanabnry, Great Salt Lake, 1852, 346; 
pl. v, fig. I . · 

Suloponu gracilis, B. &. G. Pr. A. N. Sc. Oct. 1852, 175.-GntARD, Herp. U. 8. Ex. Ex. 1858. 

2842. Valley of Salt Lake City. 

?SCELOPORUS OCCIDENTALIS, B. &. G. 

Sceloponu occidentalis, B. & G. Pr. A. N. Be. VI, Oct. ~852, 175.-GtRARD, Herp. U. S. Ex. Ex. 1858, 383; 
pl. xix, figa. 8-14. 

2837. Salt Lake valley. The specimen is not in very good condition, and may possibly 
belong to the next species. 

? SCELOPORUS LONGIPES, Baird. 

Suloporus longipes, BAIRD, Pr. A. N. Sc. Dec. 1858. 

2863. Salt Lake valley. 2863. Salt Lake: 

CROTAPHYTUS COLLA-RIS; Holbrook. 

PLATE XXIV; FIG. 1. 

Agaum wllaris, SA.Y, Long's Exped. II, 1823, 252. 
Croto.phytus collaris, HoLBROOK, N. Am. Herp. n, 1842, 79; pl. x. 

2729, 2697, 2721. Upper Arkansas to Rocky mountains. These specimens exhibit the. usual 
variety of coloring of the species. 

CROTAPHYTUS WISLIZENII, B.&. G. 

Crotaphytus wislizenii, B. & G. Pr. A. N. Sc. VI, April, 185.2, 67. 

Crotaphytus ga,nbelii, B & G. Pr. A. N. Sc. VI, Aug. 1852, 126. 
Crotaphytus fasciatus, HALLow. Pr. A. N. Sc. VI, Dec. 1852, 207. 

. . . 
2698. Salt Lake Basin. .2695. Head of Humboldt. This species was found to be quite 

abundant in Utah. 

CALLISAURUS VENTRALIS, B a. i rd. 

H<nnolosaurus t~entralis, HALLOWELL, Pr. A. N. Sc. VI, Oct., 1852, 17g, · 
CaUisaurus t~entralis, BAIRD, Herp. Mex. Bound. Surv. 1859. 

2803. Salt Lake Basin. This specimen is ,more northern in its locality th-an any collected 
by the other expeditions. 

3 a 
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HOLBROOKIA MACULATA, Girard. 

HolJJrookia maculata, GmA.RD, Pr. Am. Assoc. IV, for 1850, 1851, 201.-IB. Stansbury's Report, 1852, 342; pl. li, 

figs.l-3. 

2657. Salt Lake Basin. This was found to be exceedingly abundant along the Arkansas. 

TAP .A Y .A BREVIROSTRIS; Girard . 

Papaya breviroslris, GIRARD, Herp. U. S. Ex. Ex. 1858, 397. 

20'1. Rocky mountains, near 38°. 

T.AP.AY.A DOUGL.ASSII, Girard. 

Aga11UI clougla.atii, BELL, Trans. Linn. Soc. XVI, for 1828, 1833, 105. 

PhryntJ&OmiJ clouglauii, WAGLER, Naturl. Syst. Amp h. 183(), 146.-HoLBRoox, N. Am. Herp. II, 1842, 101; pl. xiv 

'l&paya clouglauii, GiRARD, Herp. U. S. Ex. Ex. 1858, 398; pl. .xxi, figs. 1-5. 

229. Utah Basin. 

DOLIOS.AURUS PL.ATYRHINOS, Girard. 

Phrynos(fff!(J plaJyrhinoB, GIRARD, Stansbury's Ex. 1852, 361; pl. vii, figs. J-5. 

Doliosaurw platyrhino1, GIRARD, Herp. U. S. Ex. Ex. 1858, 407. 

190. Salt Lake valley-. 

CNEMIDOPHORUS 'IESSELATUS, Baird . 

Ameiva teuelda, SAY, Long's Exped. II, 1823, 50. 

3026. Salt Lake Basin. The specimen collected appears more nearly referable to this long 
lost species of Say than to any other, although closely related to 0. tigrls. 

PLESTIODON SKILTONIANUS, B. &. G. 

Plutiodon skiltonianus, B. & G. Pr. A. N. So. VI, April, 1852, 69.-IB. Stansbury's Report, 1852, 349; pl. il, figs. 4-6 . 
.I!Jumecu quadrilimatus, HALLOWELL, Pr. A. N. So. VII, JUlie, 1854, 94. 

3166. Fort Humboldt, California. This locality is more than usually eastern. 

PLESTIODON GUTTUL.ATUSJ Hallowell. 

.Lampro&aurus guliulalus, HALLOW. Pr. A. N. Sc. VI, Dec. 1852,206. 

Pltsticdongutiulatus, HALLOw. Pr. A. N. Sc. VII, Deo.1857, 215. 

3115. Upper .Arkansas? 

PLESTIODON SEPTENTRION.ALIS, Baird. 

PLATE XXIV, FIG. 2. 

Plutiodon uptentrionalis, BA.IRD, Pr. A. N. So. Dec. 1858. 

One post-nasal plate which does not separate the inter-nasals and poat-frontals. Color above olive, with four equidistant and 
eQllftl dark stripes on adjacent half rows of scales. Two narrow white lines on each side, traversing the centres of single rows, 

and margined above B.I)d below by black. Upper lateral light &tripes separated by six rows of scales. Beneath light greeoi.ab. 

No. 1356. Minnesota and Nebraska.. 
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EUTAENIA ORDINOIDES, B. & G. 

Tropidonotus ordinoides, B. & G., Pr. A. N. Sc. VI, 1852, 176. 

Eutaeni<Z ordinoides, B. & G., Catal. N. Am. Serp. 1853, 33.- GIRARD, Herp. U.S. Ex. Ex. 1858, 153; pl. xiv. figs. 1, 4. 

SPEC. c0 ,..11.-The largest of the genus. Body "ery stout. First row of dorsal scales largest, but slij!htly carinated; second 

muclt smaller , only slightly larger than the third. Caudal scales strongly carinated. A dorsal and two lateral stripes. Lateral 

stripe on the second and third rows. Two series of black spots on each side, with the interval reddish brown; these, in large 

~pecimens, are usually confluent, forming two distinct black stripes, sepa.rated by a well defined reddish one. First row of 
scales below the lateral stripe, greenish, slightly darker than the abdomen. Abdomen uniform greenish; dorsal rows, 19.- (Knf-

NlcoTT. ) 

No. 889. Between Salt Lake and California. Lt . Beckwith. 

EUTAENIA VAGRANS. B. & G. 

PLATE XVII. 

Eutaenia 'Dagrans, B. & G. Catal. N. Am. Serp. 1853, 35: 
GIRARD, Herp. U. S. Ex. Ex. 1858, 154; pl. xiv, figs. 5- 10. 

8P£o. CoAa.- Head large and high, eight labials above; sixth and seventh very large, higher than wide, the sixth extending 

above the level of the lower edge of the eye; the seventh much larger than the fifth. Light olive brown above, with two series of 

black spots on each side, the upper of which encroaches upon the dorsal stripe, constricting it at regular intervals, while the 

lower encroaches upon the indistinct lateral atripe. Lateral stripe on second and third rows; dorsal rows, 21.- (KDNIOOTT.) 

No. 919. Camp of May 17, 921, 922, 923. Utah. Lt. Beckwith. 

NERODIA ERYTHROGASTER, B. & G. 

PLATE XVIII. 

Coluber Qrythrogaster, Sn"Aw, Gen. Zool. III, 1804, 458. 

Tropidonotus erytl!rogaster, HoLBROOK, N. Am. Herp m, 1842, 33; pl. viii. 

Nerodia erylhrogaster, B & G. Catal. N. Am. Serp. 1853, 41. 

SPEC. CoAa.-Head amaH, elongated, narrowing forwards; occipital region flattened. Vertical plate pentagonal, very large·, 

as are also the occipitals. Three post-orbitals. An elevated !oral. Dorsal rows of scales, 23 in number, all very strongly cari

nated. Uniform dark bluish black above, lighter on t he sides; external band of dull · blue extending on the abdominalacutellm. 

Body beneath uniform dull coppery yellow, sometimes with the anterior edge of each scutellm bluiah. l'!o distinct spots on the 

abdomen as in N . sipedon. Indications of three series of dorsal blotches, as in N. Woodhousii, in young specimens. 

No. 1320. Cedar creek, Arkansas. Lt. Beckwith. 

HETERODON NASICUS, B. & G. 

Heterodon nasicus, B. & G. Stansbury's Report Salt Lake, 1852, 352.- lB. Catal. N. Am. Serp. 1853, 61. 

SPEc. CHAR.-Vertical broader than long. Rostral excessively broad and high. Azygos plate surrounded behind and on the 

sides by many small plates ( 12-15.) A sec(Jnd !oral. Labials short and excessively high. Dorsal rows of scales 23, exterior 

alone smooth. A dorsal series of about 50 blotches, with four or five others on each side. Body beneath black. A:_ narrow 

white line across the middle of the superciliaries ; a second behind the rostral. A broad dark patch from the eye to the angle 

of the mouth, crossing the last two labials. 

No. 1263. Rocky Mountains. Lt. Beckwith. 

P ITYOPHIS BELLONA, B . & G. 

Churchillia beUona, B-. & (}., Stansbury's Repor t, 1852, 350. 

PitiUJphis bellona, B. & G., Catal. N. Am. Serp., 1853, 66. 

Pituophi& ajfinis, HALLOWELL, Pr. A. N. Sc. VI, 1852, 181. 

SPEc. CH ... R.- Head broad behind, tapering to the snout. Snout r ather pointed but less so than in P. say.i, elevated. · Crown 

flattened between the eyes and posteriorly. Vertical plate broad anteriorly, elongate~ and narrow posteriorly. Anti-orbitals 2, 
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eometimes 1 ; post~orbitala 3 or 4. Frequently a supplemental plate before the vertical. Dorsal rows of scales 29 to 35, tbe 

seven outer rows smooth. Head spotted with black; transverse frontal bar from one orbit to the other, well marked; the 

oblique post-orbital stripe rather n11rrow. Color of the body whitish yellow; a dorsal series of 45-65 subquadrate blotches 

from bead to anus, transversely elongated posteriorly; 3 or 4 smaller series on each· side. The lateral blotches longitudinally 

elongated near the bead; vertically elongated posteriorly, where they form a series of jet black vertical bars. Ten or fifteen 

transverse black bands on the tail. Abdomen· yellow with an extornalseries of black spots on each side.- (KuNtcon.) 

Nos. 1547-1522. U. Beckwith. 

MASTICOPHIS TAENIATUS, B. & G . 

PLATE XXIII. 

Lq1tophis taeniata, HAt.J.OWELL, Pr. A. N. Sc. VI, 1852, 181. 

Masticophi11 taeniatus, B. & G, Ce,tal. Serp., 1853, 103 . . 

A broad brown dorsal stripe margh:ied by a darker line. The four outer rows of scales on each side yellow, with a dark line 

through the centrl'l of each. A dark line along the edge of the abdomen; ll)aking six dark lines on each side. Beneath yellowish. 

Dorsal rowe 15, tail about one-third the total length. 

1984, 1980. Utah. Lt. Beckwith. 

BUFO WOODHOUSII, Girard . 

Bufo dorsalis, HALLow, Pr. A. N. Sc., VI, 1852, 181.- Is. Sitgreavee Rep., 1853, 142; pl. xix. 

Bu.fo woodhousii, GIRARD, Pr. A. N. Sc., VII, May, 1854, 86. 

SP. Cu.-Head short and thick ; upper central surface but little depressed, not to say grooved; the suborbital ridge being 

slightly elevated. The occlpito-temvoral ridge is thicker, and hence a little more conspicuous. Snout rounded, nostrils terminal. 

Mouth wide, upper jaw emargiuated. Tympanum and parotids of moderate size·. Limbs rather short and stout. Firet finger 

much longer than the second. A large metacarpal disk. Toes semipalmated. Two metatarsal tubercles, a very large and a 

very small one. No membranous fold at the inner lower edge of the tarsus. Papillre of medium size upon the back. Inferior 

surface, with rather small and crowded granular warts. Above dark brown, with numerous lines of yellow. A dorsal yellowish 

vitta running the whole length of the body. Transverse blotches of black upon the thighs and fore arms. Beneath ochraceus.
(GrRA.RD. ) 

2641. Upper Arkansas. ·captain Beckwith. 

AMBLYSTOMA MA VORTIUM, Baird. 

A mbyostoma 7niltlortium, BAIRD, J .. A. N. Sc., 2d series, I, October, 1849, 28. 

4062. Rocky mountains. Captain Beckwith. 

SIREDON LICHENOIDES, Baird. 

Siredon lichenoides, BAIRD, Pr. A. N. Sc., pl. vi, April, 1852, 68.-b. Stansbury's Report, 1852, 336; pl. i. 

4076. Rocky mountains. Captain Beckwith. 
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REPORT ON FISHES COLLECTED ON THE SURVEY. 

BY CHARLES GIRARD, M. D. 

1. BRYTTUS HUMILIS, G r d . 

GEN. REP. 21. PLATE VII, Fms. 9-24. 

SPEO. CaAa.-Body aub-ellipitical. Nape convex, and snout sub-conical. Posterior extremity of maxillary extending beyond 

the anterior rim of the orbit. Insertion of the ventral situated posteriorly to the base of pectorals, and a little in advance of 
the origin of the dorsal, their tips overlapping the vent. Scales large. Reddish brown or dusky, maculated. F ins unicolor; 

dorsals sometimes blotched. 

429. Cottonwood creek, Utah. Mr . . Kreuzfeld. 

2. AMBLODON GRUNNIENS, R a fin .- Buffalo Perch, Grunting Perch, &c. 

GEN. REP. 96. PLATE XXI.II. 
SPEC. CRA.a.-Profile of head depressed on the nape. Snout thick, blunt, and short. Posterior extremity of maxillary 

extending to a vertical line intersecting the anterior rim of the pupil. Extremities of pectorals almost even with the tips of 
ventrala, or else projecting slightly beyond them. Firat anal spine diminutive; second one stout and weiJ developed. Caudal 
fin posteriorly convex. Color bluish-grey, lighter beneath than above. Fine greyish-olive; anal maculated. 

483. St. Louis, Missouri. Dr. Geo. Engelmann. 

3. PTYCHOSTOMUS HAYDEN!, Grd. 

GEN. REP. 220. PLATE XLIX, FIGS. 1- 4. 

SPEc. CHAR.-Body sub-fusiform. Head contained five times and a half in the total length. Eye sub-circular, moderate 
aized; ita diameter entering five times in the length of the aide of the head Dor~al fin higher than long; its anterior margin 
bei~g much nearer the tip of the snout than the insertion of the caudal The latter is furcated. Insertion of ventral fine 

situated opposite the middle of the dorsal. Anal much deeper than broad. Pectoral moderate sized. Scales longer than deep, 

farrowed upon their anterior and posterior aection.a. 

172. Yellowstone river. Dr. l!'. V. Hayden. 

4. A COMUS GENEROSUS, G rd. 

GEN. REP. 222. 

SPEo. CHAR.-Head constituting the fifth of the total length; mouth moderate sized; lips rather small, covered with unifol'lll 
granules. Eye small, sub-circular; its diameter entering five times in the length of the aide of the head. Anterior margin of 

aoreal fin equidistant between the extremity of the anorit and the insertion of the caudal. Extremities of ventrala not reaohing 

'the vent; their origin taking place under the posterior third of the dorsal. Olivaceoua above, blotched with blackieh; yellowilh 
-~live beneath. Fins unicolor. 

256. Cottonwood creek, Utah. Mr. Kreuzfeld. 
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5. A COMUS GRISEUS, G rd. 

GEN. REP. 222.-PLATE XLIX, FIGS . . 5-9. 

SPEo CHAR.- Head constituting the fifth of the entire length. Mouth moderate sized. Granules of lower lip largest clo!e 
to the mouth. Eye small, sub-eJliptical; its longitudinal diameter entering about se.ven times in the length of th~ side of the 
bead. A~terior margin of dorsal fin equidistant between the extremity of the snout and the insertion of the caudal. 
Extremities of ventrals not reaching the vent; their origin taking place under the posterior third of the dorsal. Greyish brown 

abovt~; whitish or yellowish beneath. 

259. Sweet water, tributary of Platte river, Nebraska. J. S. Bowman. 

6. PIMEPHALES MACULOSUS, G rd. 

GEN. REP. 234. 

Bno. Cuu.-Body rather short, deep, and compressed; greatest depth equal to one-fourth of the total length, whilst the 
bead constitutes the fifth part of it. Eye moderate -and circular; its diameter entering four timt~s in the length of the side 

of the bead. Angle of the mouth not extending as far as a vertical line drawn in advance of the orbit. Extremities of 
ventrals overlapping the vent, and reaching the anterior margin of the anal. Scales much deeper than long, and larger on the 
peduncle of the tail than anteriorly. Yellowish brown with black blotches. 

153. Sluice of Arkansas river. Mr. Kreuzfeld. 

'7. HYBOGNATHUS PLACITUS, Grd. 

GEN. REP. 236. 

SPEO. CRAR. - Body sub-fusiform in profile. Head sub-conical, contained about five times and a half in the total length. 
Eye moderate sized, sub-circular. Anterior margin of dorsal fin nearer the extremity of the snout than the base of the 
caudal, whilst the insertion of the ventrals is nearly equidistant between the same points. Scales anteriorly rounded. Greyish 

brown above, silvery on the flanks, and dull metallic white beneath. 

89. Sluice of Arkansas river near Fort Makee. Mr. Kreuzfeld. 

8. HYBOGNATHUS ·EVANSI, Grd. 

GEN. REP. 236. 

SPxo. CHAR.-Body sub-fusiform in profile. Head sub-conical, thickish, contained about five times in the total length. Eye 
moderate sized, sub-circular. Anterior margin of dorsal fin equidistant between the extremity of the snout and the base of 

the caudal. Ineertion of ventrals being situated poeteriorly to the anterior margin of the dorsal, is therefore nearer the base 

of the caudal than the extremity of the snout. Caudal fin constituting the fifth of the total length. Scales anteriorly truncated. 

Reddish brown above; silvery on the flanks and beneath. 

90. Sweetwater, tributary of Platte river. J. S. Bowman. 

9. ALGANSEA OBESA, Grd. 

GEN. REP. 239. 

Suo. Cuu.-Head contained four times and a half in the total length. Eye rather small; its diameter entering nearly alx 
times in the length of the side of the head. Posterior extremity of the maxillar bone corresponding to a vertical line drawn 
behind the nostrils. Anterior margin of the dorsal fin nearer the insertion of the caudal than the extremity of the snoot. 
Insertion of ventrals nearer the base of the caudal than the 11xtremity of the snout. Beales moderate. Bluish grey above ;. 
yellowish beneath; sides greyish. Fins greyish olive. 

193. Humboldt river. J. S. Bowma.n.-194. ?. Mr. Kreuzfeld. 



l<'I~HES. 23 

10. LaVINIA EXILICAUDA, B . & G. 

GEN. REP. 241.-PLATE LIV, FIGS. 1-4. 

SPEC CuAR.-Body very compressed, quite deep 'llpon ita middle; peduncle of tail rather slender. Head small ; eye 

moderate; posterior extremity of maxillary uot reaching the anterior rim of the orbit. Isthmus small. Insertion of ventral 
fins situated in advance of tbe anterior margin of the dorsal. Pectorals rather small Caudal deeply fureated. Reddish 
brown above, silvery grey on the sides, the scales being minutely dotted upon their margin. Beneath yellowish. 

207. Sacramento river, California. Dr. A. L. Heermann. 

11. ARGYREUS DULCIS, Grd. 

GEN. REP. 243.-PLATE LIV, FiGs. 5- 8 . 

. SPEc. CHAR.-I'Iead well developed, constituting the fourth of the length, caudal fin excluded. Mouth large, and barbel 

conspicuous; lips fleshy: Eye small, sub-circular, its diameter entering six times in the length of the aide of the head. Anterior 
margin of dorsal fin equidistant between the extremity of the snout and the tip of the middle rays of thl! caudal. Insertion of 
ventral fins somewhat nearer the angle of the mouth than the base of the caudal. Color greyish yellow above; yellowish white 

beneath ; aides sprinkled with an indistinct silvery band. 

53. Cottonwood creek, Utah. ' . 
Mr. Kreuzfeld. 

12. POGONICHTHYS INAEQUILOBUS, B. & _G. 

GEN. REP. 245.-PLATE Lyi, FIGs. 1-4. 

SPEc. CuAR.-Head forming a little leas than the fifth of the total length; snout rounded, sub-conical, thickish; gape of mouth 

nearly horizontal ; lower jaw shorter than the upper. Posterior extremity of maxillat bone scarcely even with a vertical line 
drawn in front of the orbit. Anterior margin of dorsal fin somewhat nearer·the extremity of the snout than the insertion of the 
caudal. Insertion of ventrals placed posteriorly to the . anterior margin of the dorsal; their origin being nearly equidistant 

between the extremity of the snout and the base of the caudal. Lobes of the caudal fin unequally developed; upper one the 
longest. Greyish brown above; yellowish beneath. 

182. Sacramento river, California. Dr. A. L. Heermann. 

13. NO CO MIS NEBRASCENSIS, G rd . 

GEN. REP. 254. 

Snc. CuAR.-Head contained four times and a. half in the total length. Posterior extremity of maxillary even with a vertical 

line drawn behind the nostrils. Eye s.ub-circular; its diameter entering five times in the length .of the side of the head. Body 
stoutish and compressed, covered with large scales. Anterior margin of dorsal fin nearer the insertion of the caudal than the 

extremity of the snout. Dorsal and anal fins deeper than long. Caudal fin constituting the fifth of the length. Tip of ventrals 
overlapping the vent, although not reaching the anal fin. Reddish brown above, golden yellow beneath. 

48. Sweetwater, tributary of Platte river. J . S. Bowman. 
-

14. EXOGLOSSUM MIRABILE, G r d. 

GEN. REP. 256.-PLATE LVI, FIGS. 5-8. 

SPEC. CuAR.-Head sub-conical, blunt, and coristit11ting the sixth of the total length. Mouth small; posterior extremity of 
maxillar bone even with a. vertical line drawn across the nostrils. Eye sub-circular ; its diameter entering four times in the 

length of the side of the head. Anterior margin of dorsal much nearer the extremitY. of the snout than the base of the caudal. 

Insertion of ventrals placed somewhat posteriorly to the anterior margin of the dorsal, their tip nearly reaching the vent. 
Reddish brown above; middle of flank with a ail very band ; beneath light reddiah. 

47. Arkansas river, near Fort Smith. ·Dr. Geo. G. Shumard. 
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15. CYPRINELLA GUNNISON£, Grd. 

GEN. REP. 267. 

Sno. CaAn.-Body short, rather ile.ep; back somewhat arched. Peduncle of tail of moderate development. Bead con
stituting Jess than the fif&h of the total length. Eye moderate sized ; its diameter entering three times snd a half in the length 

of the side of the head. Posterior extremity of maxillar bone reaching a vertical line drawn near the anterior rim of the orbit. 
Anterior margin of dorsal fin equidistant between the tip of the snout and the fork of the caudal. Origin of veutrala situated 

in advance of the dorsal. Pectorals and ventrals rather small. Reddish brown, lighter beneath than above. Fins unicolor. 

139 Cottonwood creek, Utah. Mr. Kreuzfeld. 

16. CYPRINELLA BECKWITH!, G rd. 

GEN. REP. 267. 

SPEo. CHo~.a.-Body short, rather deep; back somewhat arched. Peduncle of tail slender. Head contaiaed four times and 
a half in the total length. Eye moderate sized ; its diameter entering four times in the length of the side of the head. Gape 
of the mouth somewhat oblique. Posterior extremity of the maxillary extending to a vertical line drawn in front of the orbit. 
Anterior margin of dorsal fin somewhat nearer the insertion of the caudal than the tip of the snout. Origin of ventrals situated 

somewhat in advance of the dorsal. Pectorals slender, larger than the ventrals. Greyish brown above, orange red beneath 

Fins unicolor. 

135. Sluice of Arkansas river, near Fort Makee. Mr. Kreuzfeld. 

17. CYPRINELLA LUGUBRIS~ Grd. 

GEN. REP. 271. 

SPEo. CHAR.-Body elongated, sub-fusiform. Peduncle of the tail rather slender. Head contained four times and a half in 
the total length. Eye large; its diameter entering three times and a half in the length of the side of the head. Snout an)>. 
conical; gape of the mouth oblique; posterior extremity of the maxillary corresponding to a vertical line drawn at the anterior 
rim of the orbit. Anterior margin of dorsal fin nearer the tip of the snout than the inser&ion of the caudal. Origin of the 
ventrals situated opposite the anterior edge of the dorsal. Pectorals and ventrals rather small. Dark brown above; sides and 

abdomen silvery white. Fins unicolor. 

141. Cottonwood creek, Utah. Mr. Kreuzfeld. 

18. CYPRINELLA LUDIBUNDA, Grd. 

GEN. REP. 27l. 

SPEo. CH.!.R.-Body elongated, sub-fusiform. Peduncle of the tail rather slender. Head constituting the fifth of the total 

length. Eye large; its diameter entering about three times in the length of the side of the head. Snout sub-conical; gape of 
the mouth nearly horizontal; posterior extremity of maxillar bone corresponding to a vertical line drawn behind the nostrils. 

Anterior margin of dorsal fin equidistant between the insertion of the caudal and the tip of the snout. Origin of ventrals 

situated somewhat in advance of the anterior edge of the dorsal. Pectorals and ventrals of moderate development. Reddish 

brown; middle of the flanks silvery; lateral line marked with black dots. 

132. Cottonwood creek, Utah. Mr. Kreuzfeld. 

19. MONIANA TRISTIS, G rd. 

GEN. REP. 277. 

SPEo. CH.t.R.-Body elongated, sub-fusiform. Peduncle of tail long and slender. Head constituting the fift~ of the length. 

Snout rounded and rather abbreviated; jaws equal. Posterior extremity of maxillar bone extending to a vertical line drawn 
behind the nostrils. Eye large and circular; its diameter entering about three times and a half in the length of the side of the 
head. Anterior margin of dorsal fin somewhat nearer the extremity of the snout than the insertion of the caudal. Vertical 

fins well developed. Reddish brown, lighter beneath than above, with a lateral dark streak. 

93. Mr. Kreuzfeld. 
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20. SEMOTILUS SPECIOSUS, Grd. 

GEN. REP. 283.~PLATE LXI, FIGS. 11-15. 

SPEC. CHAR.-Body elongated, sub ·fusiform in its outlines. Head constituting the fourth of the total length, the furcated 

portion of the caudal excluded. Snout sub·conical; gape of the mouth oblique; posterior extremity of maxillar bone extending 

to a vertical line drawn at the anterior rim of the pupil. Eye moderate size, sub-circular; its diameter entering five times in 

the longtb of the side of the bead. Anterior margin of dorsal fin nearer the extremity of the snout than the tip of the caudal. 

Insertion of ventrals nearer the isthmus than the base of the caudal. Anal fin much deeper than long. Reddish brown above ; 

yellowish or whitish beneath. Dorsal and caudal fin provided with a black spot at their base. 

176. Tributaries of Platte river, Nebraska. J. S. Bowman. 

21. GILA ELEGANS, B. & G. 

GEN. REP. 286. 

SrEo. CHAR.- Body very slender; tail very much attenuated. Head con~tituting the fifth of the total length. Eye small 

sub·ellipti.cal ; its diameter entering seven times in the length. Postelior, extremity of maxillar bone extending to a vertical 
line drawn in advance of the orbit. Anterior margin of dorsal fin nearer the extremity of the snout than the base of the 

caudal. Base of anal fin entering about nine times in the total length. Origin of ventrals much nearer the extremity of the 

snout than the base of the caudal. Reddish brown above; metallic yellow beneath. 

249. Grand river, Utah. Mr. Kreuzfeld. 

22. TIGOMA OBESA, G rd. 

GEN. REP. 290. 

SPEo. CHAR.- Body short and compact; peduncle of the tail rather attenuated. Head small, constituting the fifth uf the 

total length. Snout abbreviated and ro1;nded ; posterior extremity of maxillar bone extending to a vertical line drawn in front 

of the orbit. Eye moderate sized, sub-circular ; its diameter entering a little over four times in the length of the aide of the 

bead. Anterior margin t•f dorsal fin nearly equidistant between the extremity of the snout and the fork of the caudal fin. 

Origin of ventrals somewhat nearer the insertion of the caudal than the extremity of the snout. Bluish grey above ; yellowish 
white beneath, with a lateral reddish streak. 

215. Salt Lake Valley, Utah. J. S. Bowman. 

23. TIGOMA HUMBOLDT!, G rd. 

GEN. REP. 291. 
SrEc. CHAn.-Body rather abort and deep, tapering gradually towards the pedupcle of the tail. Head contained a little over 

four times and a half in the total length. Snout thickish and rounded; gape of mouth slightly oblique; posterior extremity of 

maxillar bone extending to a vertical line drawn within the anterior rim of the orbit. Eye well developed, sub·circular; its 

diameter entering four times in the length of the side of the bead. Anterior margin of dorsal fin equidistant between the 

extremity of the snout and the fork of the caudal. Origin of ventrals equidistant between the extremity of the snout and the 

insertion of the caudal. Bluish or greyish black above; yellowish beneath. 

225 . Humboldt river. J. S . Bowman. 

24. TIGOMA EGREGIA, G rd. 

GEN. REP. 291. 

SPEc. CHAR.- Body rather elongated, sub.fusiform in profile. Head contained four times in the length, the caudal fin 

excluded. Snout sub·conical and thickish ; gape of the mouth slightly oblique ; jaws equal ; posterior extremity of the 

maxillary extending to a vertical line drawn within the anterior rim of the orbit. Eye moderate sized, sub·circular; its 

diameter entering four times and a bnlf in the length of the aide of the head. Anterior margin of dorsal fin nearer the 

extremity of the snout than the fork of the caudal. Origin of ventrals equidistant between the i~sertion of the caudal fin 

nnd tbe extremity of the snout. Bluish bhck above; yellowish orange beneath. 

226. Mr. Kreuzfeld. 
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25. TIGOMA LINE.ATA, Grd. 

GEN. REP. 292. 

SPEC. CHAR.-Body elongated, sub-fusiform. Head forming a little less than the fourth of the total length. Snout sub
conical; gape of the mouth somewhat oblique; lower jaw slightly overlapped by the snout. Posterior extremity of maxillar 
bone extending to a vertical line drawn at the anterior rim of the orbit. Eye moderate, sub-circular; ita diameter entering 
nearly five times in the length of the side of the bead. Anterior margin of dorsal fin somewhat nearer the extremity of the 
snout than the tip of the upper lobe of the caudal. Origin of ventrals nearer the extremity ?f the snout than the fork of the 
oaudal. Scales small. Blui~h brown streaks above; uniform yellowish beneath. 

229. Mr. Kreuzfeld . 

26. TIGOMA GRACILIS, Grd. 

GEN. REP. 293. 

SPEc. CuAR.-Body elongated, sub-fusiform in profile. Head contained about four times and a half in the total length. 
Snout sub-conical, rather abbreviated; gape of mouth somewhat oblique; posterior extremity of the maxillary extending to a 
vertical line drawn immediately in front of the orbit. Eye moderate, sub-circular; its diameter entering five times in the length 

of the side of the head. Anterior margin of dorsal fin nearer the extremity of the snout than the tip of the upper lobe of the 

caudal. Origin of ventrals nearer the fork of the caudal than the extremity of the snout. Scales small. Bluish grey above; 

yellowish beneath. 

230. Mr. Kreuzfeld. 

27. SIBOMA ATRARIA, Grd. 

GEN. REP. 297. 

SPEc. CuAn.-Body somewhat elongated, sub-fusiform in profile. Peduncle of the tail rather stout; head constituting a little 
less than the fourth of the total length : its protile gently sloping forwards, the snout being. sub-conical. Mouth small; 

posterior extremity of the maxillary extending to a vertical line drawn immediately behind the nostrils. Eye small and sub

circular ; its diameter entering five times and a half in the l.ength of the side of the head._ Anterior margin of dorsal fin nearer 
the insertion of the caudal than the extremity of the snout. Blackish or brownish black above; greyish white beneath. 

236. Utah district, near the Desert. Mr. Kreuzfeld. 

28. PTYCHOCHEILUS VORAX, Grd. 

GEN. REP. 301. 

SPEc. CuAR.-Body of moderate length, rather deep upon its middle, and very much tapering posteriorly. Peduncle ot the 
tail very slender. Head small, contained nearly five times in the total length. Posterior extremity of maxillar bone extending 
to a vertical line drawn across the anterior rim of the orbit. Eye moderate ; its diameter entering about six times and· a half 

in the length of the side of the head. Anterior margin of dorsal fin somewhat nearer the iasertion of the caudal than the 
extremity of the snout. Bluish grey above; whitish beneath. 

202. Mr. Kreuzfeld. 

29. SALAR VIRGINALIS, Grd. 

GEN. REP. 320.-PLATE LXXIII, FIGS. 1-4. 

SPEc. CuAR.-Body sub-fusiform in profile, otherwise compressed; head comprised about four times in the total length, tho 

caudal fin excluded; jaws sub-equal; posterior extremity of maxillary extending to a vertical line intersecting the posterior rim 

of the orbit. Anterior margin of dorsal nearer the extremity of the snout than the insertion of the caudal fin. Greyish brown 

above, with a purplish reflection and sub-circular black spots ; beneath olivaceous, unicolor. 

593. Utah Creek. Mr. Kreuzfeld. 
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30. SALAR IRIDEA, G rd . 

GEN. Rill>. 321.-PLATE LXXIII, FIG. 5; AND PLATE LXXIV. 

Snc. CaAR.-Body sub-fusiform in profile, otherwise compressed; bead well developed, constituting a little less than the 

rourtb of the total length. Jaws sub-equal; posterior extremity of maxillary extending to a vertical line drawn somewhat 
beyond the orbit. A.nterior margin of dorsal fin equidistant between the extremity of the snout and the insertion of the caudal. 
Reduish brown above, with num6rous and small black spots; yellowish white beneath. 

596. Humboldt bay, California. Lt. W. P . Trowbridge, 

31.. MELETTA COERULEA, G rd. 

GEN. REP. 330. PLATE LXXV, FIGS. 5-7. 

SPEc. CaAR.-Body slender, elongated, sub-fusiform in profile. Head constituting more than the fifth of the total lengt.h 

Posterior extremity of maxillar bone extending to a vertical line drawn through the middle of the orbit. Eye large and sub
circular ; its diameter entering four times and a half in the length of the side of the bead. Anterior margin of dorsal fin nearer 

the extremity of the snout than the insertion of the caudaL Base of anal fin entering about ten times in the to~! length. Inser
. tion of ventral a oppo~ite the posterior third of the base of the dorsal fin . Bluish black above; yellowish or whitish bene~tb, 
with metallic reflects. Fins unicolor. 

958. Humboldt bay, California. Lt. W . P. Trowbridge. 

32. HYODON TERGISUS, L e s u .-Moon-eye. 

GEN. REP. 330. PLATE LXXV, Fras. 1- 4. 

SPEc. CaAR -Head contained five times and a half in the total length; snout rounded, sub-conicaL Posterior extremity of 
maxillar bone extending to a vertical line drawn posteriorly to the pupil. Eye very large, sub-circular; its diameter entering 
about four times in the length of the side of the head. Anterior margin of dorsal fin somewhat nearer t.he tip of the caudal 
than the occiput. Base of anal fin entering about four times in the total length. Insertion of ventrals nearer the extremity of 
the snout than the terminus of the anaL 

962. St. Louis, Missouri . Dr. Geo. Engelmann. 
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griseus ·····' •• .. ·-- - ~ ---· ••••• · ··· -.-~~ • ••••• 

Algansea obesa ..• ••. •••• •· · • • •• •••• •••• -·:.· ·• -'··• •• 
At~blodon grunniens : •• • ·•• • ·· · ·-~ ·- • ••••• •••• ••••••· •· 
Amblystoma mavortium •• - ••• . • • ••• .' •••• •••• ••••••• • 
Anas boschas ••• • • •••• · . •••.•• •••••• • . • •••• ••.• • • • •••• 
Argyreus dulcis .••••• •••• ••••• •••• ••••• •••• •••••••• • 
Arvicola modesta · •• • ••• •••••••••••• .•• •••• .•••• •••••• 
Athena cunicularia •••• •• ~ ••• · •.••••••• ••• •••• •• ; •••• • . 

Aythya americmna ••. • • ••••••••• " ••••••••• •••• ••••• •.• 

Bryttus humilis .•••••••••••••••••••••••••••.•••••••• 

·Bucephala americlilla· •••••• •••.••• •• ••• . •••••• • ••• •••• 
Bufo woodhousii •••••••••• • • •••••• •••••••• •••• . •••• • 

Buteo calurus ••••••••••••••••• • ••••. •••••••••••••• • 
mo~tlillus ••••••••••••••••••••••••••• ••••••••• 
oxyptorus • • •• •••••••••••• •• ••• •••• •••••• ••••• 
swainsoni. •••••••• • • ••• .•••••••••• • • •• •••• • • • 

Callisauru"s ventralis ••••••••••••••••••••••••••••••••• 
Centrocercus urophasianus •••••••••••••• ~ ••• ••••••••• 

Chordeiles henryL ••••••••• • _. ••••••••••••• _. • ." ••••• •• 
Circus hudsonius .•••• •••••••••• ••••••• • • ••••••••• ~ •• 

. Cnemidopborus tesselatus ...... ........ ....... ....... . 
Corvus carnivorus .•••• •• • •••••••.• • ••• •••• •••• ••••••• 

Crotaphytus collaris • •••••••••••• ••••••••••••• • •••••• 
wislizenii. ••• ••• •••••••••••••••••••• • •••• 

Cygnus americanus • • • ••• •••••.• •• • ••.••••• •• ••••••••• 
Cynomys gunnisonii. ••••..•••.•••••••. . •••• ..• • •••••• • 
Cyprinella beckwithi ••••••••••••••••••.•.••••••••••• 

gunnisonii. . .. • ._. . . • • • •• •• ..•• • .•••• . ••••• 

ludibunda •• ~. • • • • • • • • • • • • • •• • •••• •••••• -. 
lugubris .•• • • •••. •••• •• .• ••••.•••••••. .• •••. 

Dipodomys ordii •••••••• .•.•••..••••• .••• ••• •• •..•••• 

Doliosaurus platyrhinos ~ - - ··· ·· ··· - •••••• •••••••.•••• 

Eremopbita corn uta .•••• . . ••••.•• • • ••• • • • • ••• •• . • ••• 
.Eutrenia ordinoides .•• ~ .. • • • • • • • ••••• ••• • ••••••••••• • 

vagrans ••••.••••••••••. , •••••• •••••••••••••• 

Exoglossum mirabile .••• •• ••••• ••• •••••• •••• •••••••• 

Fulica americana .• ••• ~ 

Geomys castanops . .••••• .•• •• •.••••••• •• ; • •••••.•••• 
Gila elegans .••••••••••..••••••• • ••••••• ••••• .••• -·· 
Grus canadensis ........... ~ • ••.• : • •••••••••••• · •••••• 

IT erodon na~lcus .••••••••••• -- -~ -- •••••••••• •••••• 
Holbrooki, ma:culata ................ . ....... . .... .. . 
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No.2. 

REPORT ON MA:MJ.11ALS COLLECTED ON THE SURVEY. 

BY C. B . R. KENNERLY, M.D. 

CANIS LATRANS, Say .-Prairie Wolf; Coyote. 

Canis latrans, SAY, in Long's Exped. R. Mts. 1, 1823, 168. 

AuD. & BAoH. N. A. Quad. II, 1851, 150; pl. Ixxi. 

BAIRD, Gen. Rep. Mammals, 1857, 113. 

1 Canis ochropus, EscHSOfiOLn, Zoo!. Atlas, iii, 1829, 1; pl. xi. (California.) 

Canis frustro_r, WooDfiOUSE, Pr. A. N. So. Ph. V, Oct. 1850, 147.-Is. V. Feb. Hl51, 157.-Ia. Sitgreaves' Exped. 

Zuili & Colorado R. 1853, 46. 

Specimens of this wolf were collected in the S:m Francisco mountains. Their fur was softer, 
a~d the skull broader than those of the Missouri. . 

MEPHITIS -Skunk. 

A skunk (No. 158) was obtained at camp 104, Pueblo creek, New Mexico, intermediate in 
size between the common Mephitis americana and M . bicolor. Its general color was black, with 
a white line on each side, white forehead and white tip to the tail. It was lost with the other 
alcoholic specimens on the Isthmus. 

SCIURUS ABERT I, W o o d house .-Tuft Eared Squirrel. 

SciUTU$ dorsalis, W'IIODHOUSE, P.-. A.. N. s ~. Phil. VI, June, 1852, 110. ( San Francisco Mountains, Cal.) 

Sciurus abe1·ti, WooDHOUSE, Pr. A. N. Sc. Phil. Vl, Dee. 1852, 220.-In Sltgreaves' Zulli Exped. 1853, 53 ; 

Mammals, pl. vi. 

AuD. and BACH N. Am. Quad. III, 1854, 262; pl. cliii, fig. I. 

BAIRD. Gen. Rep . Mammals, 1857, 267. 

SP. Cn .-Above finely grizzled bluish gray and black; a 'broad dorsal stripe of pure chestnut from shoulders to tail ; under 

parts and feet white; a distinct dark line on each side of the belly. Tail very full and bushy, as long as the body; pure white 

beneath, above mixed black and white. Ears ~ith long tufts springing from the superior border of the ear, as in Scitlrus nulgaris. 

Head and body about II inches long. 

This beautiful squirrel was very common in the San Francisco range of mountains, living 
among the tall pines that here abound, and finding i ts chief subsistence in the pinones, the fruit 
of Pinus edulis. We did not observe it west of Mt. Sitgreaves. 

Three specimens were collected, (156 ;) all lost on the Isthmus. 

SPERMOPHILUS BEECHEYI, Rich .-California Ground Squirrel. 

Aretomys (Spcrmophilus) beecheyi, RICHARDSON, Fauna Boreuli-Americana, I, 1 8~;}, 170, pl. xii, D. 
Sperm,philus beccheyi, F. CuvtER, SuppL Buffon, I, Mamm. 1&31, 331. 

BAIRD, Pr. A. N. Sc. Phil. VII, 1855, 334.-IB. Gen. Rep. Mammals, 1857, 307. 



12 ZOOLOGY. 

SP CH.-Size vf the cat squirrel, S. cinereus. Ears large, prominent Tail mora than two-thirds as long as the body. Above, 
mixed black, yellowishbrown, 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 above 
the shoulders to the middle of the bcody. Eare black on their inner face. Dorsal space between the stripes scarcely darker 
than the rest of the back. Lengch, ~ to 11 inches; tail, with hairs, 7 to 9. Hind feet, 2 to 2.30 inches. 

These animals are very abundant near the CJcomongo Rancho, and indeed throughout the 
valley of the San Gabriel river. They were always found living in communities, and in general 
habits resembled the prairie dog} 8permophilus ludovicianus. Their size is about that of the 
common gray squirrel, or a little larger. Their color is usually a rusty gray ; I have, how
ever, seen some almost entirely black. The burrowing owl, Athene hypugaea, which is the 
copstant companion of the prairie dog, is also found among these animals in considerable 
numbers. (No. 157. Lost on the Isthmus.) 

? SPERMOPHILUS HARRISII, Au d . & Bach .-Harris' Squirrel. 

Spermophilus llarrisii , Aun. & BAoH. N. Am. Quad, III, 1854, 267; pl. cliv, fig. 1. 

BAIRD, Gen Rep. Mammals, 1857, 313. 

Size rather less than that of Tamias striatu.s. Tail vertebrre about half the length of the budy. Ears short, pointed. Soles 
hairy. Above, finely grizzled grayish, or whitish brown and black; under parte, and a stripe on each side, (without any black 
or dusky border,) ~hitish. 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 and rare spermophile is found in considerable numbers at Cold Spring, near 
the summit of the Sierra Madre. In this vicinity there were huge piles of scoriaceous rock in 
which it lived. It was not very shy, but a specimen was procured with. difficulty, owing to the 
fact that it was almost impossible to kill the animal before it could escape into the rocks, and 
avoid blowing it to pieces. Its food, in this locality, consisted of pinones and acqrns. We 
again observed this animal near Camp 139, between the Colorado and Mohave rivers. Here we 
found it on the hill-sides in the most rocky and inaccessible spots, and exceedingly shy. (No . . 
6. Lost on the Isthmus.) 

SPERMOPHILUS, ? 

This animal was found among the rocks on the hill-sides in the immediate vicinity of Bill 
Williams' Fork, Camp 117. It was very active, and ran with great rapidity. It was some
what larger than the 8. tridecem lineatus j its color a uniform rusty · gray, its belly somewhat 
lighter. Its hair was rather coarse; its tail short and bushy. Two specimens were obtai_ned, 
(119,) but lost on the I sthmus, which prevents its identification. It seemed to resemble some
what the 8 . townsendii. 

CYNOMYS L UDOVICIANUS, Rich .-Missouri Prairie Dog. 

Arctomys ludo1>icianus, 0Rn, Guthrie's Geog. 2d Am. ed. II, 1815, 292, 302. 
Spermophilu.s ludot~icianus, " LEssoN, Manual, 2t4, 658." 

F . Cuvn:R, Suppl. Buffun, I, Mam. 1831, 316. 

Auv. & BAoH. N. Am. Quad. II, 1851, 319; pl. xcix. 
Oynomys ludot~icianus, BAIRD, Gen. Rep. Mammals, 1657, 331. 

Size of fox squirrel, S. t~ulpinus, but heavier; ears very short, not projecting above fur. Tail short, with the hairs, about 

one-third the length of body. Claws long, very stout; the thumb of the fore feet armed with a long claw instead of a fiat nail. 
Soles with a patch of hair. Color above reddish brown or cinnamon, with the tips of the hairs lighter and with scattered black 
h~tirs interspersed i beneath brownish white or yellow. In winter of a more grayish cast above. Hairs on the upper part lead 
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color al base, then pale cinnamon white to cinnamon. Tail like th~ back, its tip black, with tbt1 hairs light colored at base. 

Length about 12 inches ; tail, wilh hairs, 4 ; hind foot about 2.25 inches. 

This well known marmot we found very abundant throughout Texas, and on the J ornada del 
Muerto, of New Mexico. We did not observe it north of this district, nor did we find it west 
of the Rio Grande at all. However, it was _found by Mr. Clark, near the copper mines of Santa 
Rita, and in other places west of the Rio Grande; but the nature of the country over which we 
passed was of a nature unsuited to their habits, being too barren, and generally not affording 
vegetation of the kind upon which they feed. 

GEOMYS CLARKI!, Baird .- Pecos Gopher. 

Geomys clarkii, BAtRD, Pr. A. N. Sc. Ph. VII, April, 1855, 332.- b. Gen. Rep. Mammals, 1857, 383. 

SP. Cu.-Upper incisors wit b a single deep groove bisecting the surface, the portions on either side equal. Fore feet 
nearly equal to or rather shorter than the hinder 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. 

A fine specimen of this species was obtained on the Pecos river, Texas. 

THOMOMYS BULBIVORUS, Baird .- California Gopher. 

PLATE XI. 

Diplostoma bulbivorum, RtcH. F. B. Am. I, 1829, 206; pl.xviii, B, (marked DiploUom4 dou!Jlassi.)- IB. Zoo!. of 

Blossom, 1839, 13. 

T llomomys b' ttae, LEssoN, Nouv. Man. R. An. 18t2, 119. 

BAmo, Pr. A. N. Sc. Phila. VII, April, 1855, 335. 
Tltomomys bulbivorus, BAlRD, Gen. Rep. Mammals, 1857, 389. 

s~. Cn - Cheek pouches large, completely furred inside, white to their very margin, which is dark brown, fo rming a very 

strong contrast. Tuil frow one-third to Jess 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 4l lines, its under 

surftlce occupying about two-sixths the whole hand, its finger barely shorter than this; claw of thumb extending over two-fifths 
of whole band. 

Color.- Reddish chestnut brown· above and on sides, finely lined everywhere by dusky tips to the hairs, without any uniform 

dark wash on the back. Beneath paler. Tail grayish white, except a short line of dusky along the base above. Chin dusky; 
its extremity white. 

This species was observed in various parts of California, especially near San Francisco. 

THOMOMYS LATICEPS, Baird .- Broad-headed Gopher. 

PLATE XII, FIG. 2. 

Tlwmomys laticeps, BAIRD, P r. A.. N. So. Phil. VII, April, 1855, 335. 

In Gen. Rep. Mammals, 1857, 392. 

SP. CH.-Cheek pouches moderate, well haired. TaU nearly one-half the body, thick at Jtase. 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 reddiah. Pouches dull white, the dusky of the surrounding region dipping into them. Tail grayish 
white, dusky above. 

One specimen was obtained by Lieutenant Trowbridge at Humboldt Bay. 
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THOMOMYS FULVUS. 

PLATE XII, FIG. 2. 

(}f!()tny& fulvut, WooDHousE, Pr. A. N. Sc. Phil. VI, Dec., 1852, 201.-b. Sitgreaves' Exp. Zuili and Colorado, 1853 

51 ; pl. v, Mammals. 

P seud08toma (Geqmys)fulvus, At·D. & BAcH. N. Am. Quad. III, 1854, 300. 

TJwmqmys fuli!U3, BAIRD, Gen. Rep. Mammals, 1857, 402. 

SP. Cu.- Cheek pouches moder~tely 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 band 4A lines long above; beneath, extending over two·sil:tbs 

the whole band; its digits about two.nintbs the same length. Claw of the third reaching to tw<>-fifths of the hand. 

Q11or.- Above and on the sides, bright uniform reddish 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 base. 

A specim.en, (No. 155,) was collected at camp 99, Picacho mountains, New Mexico, and others 
were seen on Bill Williams' Fork, San Francisco mountains, &c. 

? DIPODOMYS ORDII, Woodhouse .-Kangaroo Rat. 

BAIRD, Gen. Rep. Mammals, 1857, 410. 

In removing the cloth whjch was used in our tent as a carpet, at Camp 111, this animal was 
found under it. No hole was observed in the ground within the tent, whence it could have 
come. When pursued it leaped wildly about, making at each bound an astonishing distance. 
The specimen was lost on the Isthmus. 

? PEROGNATHUS PENECILLA'I'US, Woodhouse . 

BAIRD, Gen. R ep. Mammals, 1857, 418. 

A specimen, probably of this species, was collected at Camp 125, on Bill Williams' Fork. It 
was lost on the Isthmus. 

HESPEROMYS TEXANUS, Woodhou se .-Texas Mouse. 

PLATE VIII, FIG. 1. 

Hespe<'omys texana, WoODHOUsE, Pr. A. N. Sc. Pbila. VI, February 1853, 242.-b . . Sitgreaves' Rep. Exp. Zuili, &c. 

1853, 48; pl. ii, Mammals. 

Hespcromys texonus, BAIRD, Gen Rep. Mammals, 1857, 464. 

Ar~icola (Hesperomys) texana, Aun. & BAcH. N. Am. Quad. III, 1854, 319. 

SP. CR.-Size and proportions about as in H. leucopus. Ears soJall; tail rather shorter than bead and body. Color above, 

reddish brown; brighter than in H. /eucopus, 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 7 

A specimen of this species was obtained on the Pecos river, Texas. Many other long-tailed 
mice, of several species, were collected at different parts of our route) but as all were lost on the 
I sthmus, it is impossible to identify them. One of these (No. 107, a, collected at Camp 9'6,) 
resembled the common white footed mouse) but was larger, the ears also larger in proportion. 
Its abdomen was white, the same color extending slightly on each side ; the feet were perfectly 
white; the tail very l.ong and hairy. It lived in the hollows of the cedar trees, like the Neotoma,. 
and also built up around the root of the tree a pile of small dry twigs . Sometimes as many as 
three were found living together in the same tree. 
F~om the characters of size, long tail, and general habits, it is probable that this is the Res- . 

peromys californicus, BAIRD, Gen. Rep. Mammals, 478, or a closely allied species. 
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. NEOTOMA FLORIDAN A, Say & 0 rd.-Wood Rat. 

"Musfloridana, 0Ru, Bull. Soc. Pbilom. 181P." 

Neotoma.ftoridana, Aon. & BAoH. N. Am. Quad. I, 1849, 32; pl. iv. 
BAIRD, Gen. Rep. Mammals, 1857, 487. 
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SP. CH.-Tail with short stiff hairs, not concealing the scaly annuli; about three-fourths the length of the bead and body. 

Ears very large. F eet large. 

Col~r.-Above, mixed lead color, dark brown, and yellowish brown; lighter on the sides. Under parts and feet, '\\bite. T 11il 

dusky above, white beneath. Skull elongated and narrow. 

A specimen, supposed to be of this species, was collected by Mr. Mollhau·sen in the Antelope 
Hills, on the Arkansas river. 

? NEOTOMA MEXICAN A, Baird .-Bush Rat. 

BAIRD, Gen. Rep. Mammals, 1857, 490. 

l\fany specimens of Neotoma were collected west of the Rocky mountains, where they appear 
to abound ; all, however, were lost on the Isthmus. About Camp 96 we found them in a country 
covered by a g rowth of the rough-barked cedar, (Juniperus pachyderma.) . 'l1hey seem to select 
a hollow tree with a hole near the root; then arounJ it they pile vast heaps of dry twigs and 
fragments of the several species of cactaceoo (Opuntia) which grow there. The latter is probably 
a protection against the depredations of wolves. Numerous lodges of _this kind were found 
throughout the forest, into one of which we dug until we reached the hol!'l at the root of the 
tree, when, applying a match, we soon compelled the animal to leave it, which it did by finding 
its way out several feet above, and fell to the ground apparently dead. Its food seemed to 
consist mainly of the fruit of the cactus. 

Another specimen (115 b. White Cliff creek, N. M.) was much the largest we saw. We 
found, around a pile of rotten drift wood near the creek, tracks · and other evidences of the 
presence of some animal, and applying a lighted match to the bushes awaited the result; when 
nearly the entire pile was consumed, the rat emerged, having four young ones adhering to it. 
The little ones were very young, and after the mother was killed they were placed on an open 
spot on the sand, where they crawled awkwardly about for a while, uttering all the time a 
plaintive whining cry, not unlike that of a very young kitten. They were caught early in 
February. 

SIGMODON BERLANDIERI? 

BAIRD, Gen. Rep. Mammals, 1857, 504. 

Among our lost specimens was one probably of this species, certainly, I think, of this genus, 
obtained on the Little Colorado river, (No. 105.) We found them very abundant in many 
places in the valley of this river. They lived in the sand in very tortuous holes, and extending 
for many yards, though rarely more than fifteen inches below the surface. The entrance to 
their abode was generally in a pile of earth heaped around the base of a mezquite bush, (.Alga
robia,) upon the roots of which it seemed to feed. So far as we noticed, they were entirely 
nocturnal in their habits. On several occasions we attempted to dig them out with spades, but 
were always forced, after hours of labor, to relinquish the task without having accomplished 
our purpose. The specimen procured had, during the night, gotten into an empty bucket, 
where it was found alive in the morning. The body measured about three and a half inches, 
and the tail the same; thQ h~ir was coarser and darker than in the neotomas. 
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ARVICOLA. 

Three specimens of arvicola were caught at Camp 94, New Year Spring. Here was a luxu
riant growth of gramma grass (Boutelorea) both in the valley and on the hill sides. On the 
latter places were many loose fragments of volcanic rocks, of various sizes, scattered about, but 
not in such quantities as to interfere materially with the growth of the grass. Here they built 
their nests under the stones, and constructed them of dry grass in a manner similar to those of 
the eastern meadow mouse, ( A.rvicola riparius,) and like this animal had paths under the 
grass diverging in every direction from the hole. In general appearance they resembled the 
above mentioned species, but were decidedly smaller. The specimens were all lost on the 

Isthmus. 

ERETHIZON EPIXANTHUS, Brandt .-Yellow-haired Porcupine. 

Erethizon epixantllus, BRANDT, Mem . .A.cad. St. Peters burgh, 1835, 389, 416; tab. i, Animal; tab. ix, fi g. I-4, 

skulL--b. Mamm. exot. 55, (same as preceding.) 
WATERHOUSE, N.H. Mamm. II, 1848, 442. 

BAIRD, Gen. Rep. Mammals, 1857, 569. 

SP. CR.-General color dark brown, nearly black: the long hairs of the body tipped with greenish yellow. NMal bones nearly 

one-half or two-fifths the length of upper surface of the skull. 

We found this singular animal only on the Little Colorado river~ Our marches along that 
stream were made during the month of December. At that season we found it frequently 
feeding upon the tender branches of the cottonwood trees. We observed it in no other position. 
When approached it drew itself into a bunch and . remained quietly and without moving as 
long as we remained near. The hollows in the large cottonwood trees along the stream afforded 
them good breeding places. 

LEPUS CALLOTIS, Wagler.-Jackass Rabbi~; Texas Hare. 

·Lepus callotis, WAGLER, Nat. Syst . .A.mph 1830, 25.-!B. I sis, 1831, 511 . 

.A.un. & BAoH. N. Am Quad. II, 1851, 95; pl. lxiii. 

BAIRD, Gen. Rep. Mammals, 1857, 590. 

SP. CH.-Ratber smaller than the European bare. Ears very long and broad; nearly one-third longer than the bead and· 
one-fifth longer than the blnd foot. Hair on the buttocks short and close Color above, yellowish gray, blotched and lined with 

black. Upper surface of tail and central line of rump, black; tail beneath, grayish white. Sides of rump, clear ash gray; 
Legs, ashy. Nape, black, (sometimes whitish 7) Beneath, dull whitish, with a yellowish brown color on the throat. A light 

ring round the eye. Tip of the posterior surface of the ear hlack. 

A specimen of this species ~as obtained at Fort Clark, New Mexico. Its ears are longer 
than those of any other L. callotis I have seen, and it may belong to L. texianus, although the 
condition of the skin is not sufficiently perfect to decide the question. 

LEPUS ARTEMISIA, Bach.-Sage Rabbit. 

B.t.IRD, Gen. Rep. Mammals, 1857, 602. 

Several specimens of this species were obtained on the plains of Texas; one (No. 6) in the 
Sierra Madre, New Mexico, and another (108) at Camp 99, Picacho mountains, New Mexico. 
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LEPUS AUDUBONII, Ba..ird.-Audubon's l:Iare • 

. PLATE VIII. 

BAIRD, Gen. Rep·. Mammal~, 1857,- 608. 
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SP. CH.-Size a little less than that of L. sylr~aticus; earslonge·~ than the he.ad; ~\nd feet ;ather abo~~. but longer than the _ 
eara,. fully furred beneath. 'J;'ail rather long. . 

Above, m.ixed yellowish brown and bla_ck, p·aler on the _aides and th~o~t ;' ben~~th, pure whit!l. Tblgl!.a ~d rulll' grayish. 
Back of neck rusty; fore legi!'a~mewhat simil!!or. _:Hairs lead colo~ at .the bas~; on -tlie.. middle or'tbe. back -(overt~~ loins) 

passing directly through dark brown to black, then yellowish brown; on ~he sides, ruinpt ~nd fore pa~t of back, the pas~age into-
the first brown or black ring is through grayish, yellowish, ot reddish brown. - · · 

This species we found somewhat abmidant i!l the niark~ts ·of San· F-r~nci~co. , 

.LEPUS TROWBRIDGII, Bai~d: ' ,. 

P.LATE XIV. 

~epus trowbridgii, BAIRD, Pr. A. N. Sc. Phila. VII,: April, 1855.; 333.- IB: Gen. Rep. M11mmal8, 1857, 610. 

SP. CH.- Size small, leas than that of L. auduboni. Head small. Ears about equal tQ it in ·le~gth. Tail very abort, almost 

rudimentary; bind feet very short, well furred, considerably shorter .than the head. · Color above, yellowish brown and dark 
brown ; beneath, plumbeous gray. s.idea not conspicl!~usly different .from the back, but paler. Ba~k of neck .pale rusty. 

Ears grayish and black on the external band ; ashy gray elsewhere, with little _i~;~4ioation of darker inargin ·or tip. 
. . 

This species was found associa_ted with "the--pr.eceding in' the· San F;a.ncisco market. Bo.th 
appear to be. quite common near t~e coast, as ~a! ·south as San Die~o~ 

ANTILOCAPRA :AMERIC;\N A, 0 r d.-Pro~g Horn Antelope; Ca.bree. 

_ P4A~XVI .• 

Antilope americana, 0Rn, <1uthrie'a .Geo_g. (2d·4-roer. ~dition) II, 181&, 292,308 . 
A11tilocapra ammtana, 0~, B~. Soc. Phllom. JiH8, 146.-IB. Journal.de Phyeique, -l-XXX:Vll, 1818, 149. 

· Ali~. & BAoa.' N:. Am. Quad. II, 1~1, 198; pl. Jxuii.. . · 
BAIRD, Gen. Rep. Mammals, 1857;' 666. 

SP. CH.-Color above yellowish l>rown, or pale dun color; a na~ow transverse band between the eyes, the top and sides of · 
the muzzle, and a patch beneath the ear, (wanting in the female,) liver brown; edg_es o( upper lip, chin and tl.des of face, spot 
behind the ear, a. narrow crescent on the upp.er part of the throat, a triangular patch below this, the entir.e under parte and a 
square patch on the rump; white. Horns, hoofs, and naked parts of the nose, black: 

Horns rudimentary or wanting in the female. 
.• 

Ma~y' individuals of this species were obser,ved, in Texas and'New Mexico. One specimen 
was collected in the San Francisco mountains, New ~Mexico. · 

OVIS MONTANA, C u v.--:-Mountain Sh~ep; Bighorn •. 

· cmia montana, Cuvu:R, R. An. I, 1817, 267. · 

Au D. & BAoH. N. Am. Quad. II, 1851, )63; pl. lxxiii. 

BAIRD, Rep. U.S. Pat. Oft'. Agricultural for 1851, (1852,} 123, fig·. plate.- IB. Stanabliry'a Exped. 

Great Salt Lake, 1852, 312. 
Taye, a specie• of sheep, BARToN'~ M~d: and Physical Jeurnal, II, i806, 106. (Refers ·to .Bigho.m, I, 180~, 75.) 

SP. CH.-M11ch larger than the domestic sheep. Horna, in the male v~ry large, curving round,_ btit nqt completing a full 

circle, and with but little of a spiral t~ist, compared with other species. The tips of the ho~s not mor~ than twenty inchee 
apart. General color grayish brown, paler about the head ; a ligh~ patch under t~ lower jaw. Lega· Jike tqe body, with a 

• 3 b 
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narrow line of white on their poeterio_r 11dgee. Buttocks, for some inches anterior to the tail, and belly white. Tail like the 

back. 

Female with smaller horns, more like those of the goat. 

Specimens of this species were _observed · at .various points on our route. A skull and several 
horns were collected in the San Francisco mountains, New Mexico. 

OVIS ARIES, L.-Common Sheep. 

A specimen, No. 164, was procured on account of its peculiarity m having four horns that 
are well developed, being about eight inches long; one on each side erect and one turned down . . 
It is said that many years a·go the proprietor of an extensive hacienda on the Rio Grande 
owned a large number of sheep possessing this peculiarity, and that the number of horns -to 
each individual was never less than three, and often as many as seven. His flock was driven 
off by the Navajoe Indians, who still graze large numbers of these animals in the mountains of 
New Mexico} among them many anomalies of this kind. 
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No 3. 

REPORT ON BIRDS COLLECTED ·oN THE ROUTE. 

BY C. B. R. KENNERLY, M. D. 

1. FALCO POLY A.GRUS, Casein, (p. 12. )1-Great-footed Hawk. 

8503. Camp on Little Colorado, 1853-4. (38.) Kennerly & Mollhausen. 

This beautiful hawk we observed. while encamped on the Little Color~do river. When seen 
he was busily engaged in seeking his prey among the bushes that grew along the river. With 
difficul~y the specimen was procured, and very fortunately also, as we did not see it again. 

2. TINNUNCULUS SP A.RVERIUS, Vie i 11, (p. 14.)-Sparrow Hawk. 

850'1. Camp 105, New Mexico, January 23, 1854. Kennerly & Mollhausen. 

This beautiful little hawk we saw first in the vicinity of the Aztec .mountains. It confined 
itself to the open valleys or among the scattering cedars on the hill sides. We found it some
what difficult to procure a specimen. on acc9unt of ite shyness, although we saw it frequently 
from thence to the Pacific. · 

3. BUTEO MONTANUS, Nuttall, (p. 26.)- Western Red-tail. . 

8533. Camp 149, New Mexico, March 16, 1854. (185.)- 8549. Camp 114, New Mexico, 
February 6, 1854. ('11.) Kennerly & Mollhausen. 

This species of hawk was by far the most abundant that we observed from the Rocky 
mountains to the Pacific ocean. Wherever we found smaller birds we were sure to find this, 
their untiring and watchful enemy. One specimen that I obtained had the proventriculus 
fille.d with mice, small birds, and lizards. 

4. BUTEO ELEG A.NS, C a!! sin , (p. 28. )-Western Red-shoulder. 

8524. Camp on Little Colorado, New Mexico, November h, 1853. (32.) Kennerly and 
Mollha.usen. 

5. A.RCHIBUTEO LA. GO PUS, Gray, (p. 32 )-Rough-legged Hawk. 

8546. Near Zuni, New Mexico, November 9, 1853. Kennerly & Mollhausen. 

We found this large and beautiful hawk quite abundant in the vicinity of the·Pue.blo of Zuni. 
Here it confined itself to the neighborhood of the stream, watching eagerly for ducks, which 
seemed to be its .favorite prey. We did not observe it often after leaving this village. 

6. CIHCUS HUDSONIUS, Vie i 11 , (p. 38. )-Marsh Hawk. 

6860. Fort Conrad, New Mexico,.October, 1853. Dr. Kennerly. 

We found this bird throughout Texas and New Mexico, wherever. we found a marsh. When 

1 The page refereDoee are to volume IX of this •erie•. 
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seen they were always hunting the marshes closely for their prey; flying low around and 
around, from point to point, and occasionally suddenly turning as if to examine more closely 
some place just passed. When encamped near such places we s~ldom failed to see three or four, 
particularly towards the close of the day, engaged in searching food. 

7. CRAXIREX UNICINCTUS, Cassin, (p. 46. )-Harris' Buzzard. 

9134. New Mexico, February 27, 1854. (179.) Kennerly & Mollhausen. 

The only specimen of this bird that we saw we procured from the Mohave Indians, on the 
Great Colorado river, who had captured it alive by some means. 

8. BUBO VIRGINIAN US, Bon. (p. 49.)-Great Horned Owl. 

Little Colorado, New Mexico.-9154. 
Camp, Little Colorado, December 15, 1853. 

Camp No. 98, New Mexico. (46.)-9158. Sixth 
(37.) Kennerly & Mollhausen. 

When encamped in the dark forest, or near a canon with rough and rugged sides, the still
ness of the night was generally broken by the dismal cry of this owl, "hooting hoarse court
ship to his ill-omened paramour." Occasionally allured by our camp fires he would sweep 
around our heads for a while, then disappear again in the darkness to render his dismal notes or 
hunt his prey. The specimens that we procured were caught or shot in the deep and dark 
canons that we passed, where they made their homes among the cliffs along the sides. Some
times frightened by the loud and reve!'berating report of a gun in these places, they would 
creep among the rocks, attempting to conceal themselves, and were thus captured alive. 

9. SCOPS M'CALLI, Cassin, (p. 52.)-Western Screech Owl. 

9147. Camp 118, New Mexico, February 10, 1854. Kennerly & Mollhaus~n. 

This singular little owl we observed only on Bill Williams' Fork. There he lives in the 
large cactus of that region, (Cereus giganteus,) occupying the deserted boles of various species of 
woodpeckers. He seldom makes his appearance during the day, and when he does, it is only 
to show his head from his hole, ready at any time to disappear in a moment upon the approach 
of danger. On one occasion we observed him amqng some very thick bushes near the water. 

10. OTUS WILSONIANUS, Le sso n , (p. 53. )-Long-eared Owl. 

9146. Camp 107, New Mexico, January 28, 1854. (57.) Kennerly & Mollhausen. 

The only specimen of this bird that we saw was killed in a cafion, a short distance west of the 
Aztec mountains. The canons of that country afford good places for the nests of these birds, 
which they build in common with the crow, and some of the hawks, along the precipitous cliffs 
that compose the sides of these canons.' The place generally selected is one unapproachable 
by the wolf and lynx, the unceasing enemies of their young. 

11. ATHENE CUNICULARIA, Bonap .• (p. 60.)-Burrowing Owl. 

9168. Los Angeles, California, March 4, 1854. (191.) Kennerly & Mollhausen. 
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Wherever we found the prairie dog, (Oynomys,) there we were :sure to~find this singular 
little owl.. Indisposed, as it would seem, to burrow a hole in the earth for itself, it occupies 
those that have been deserted by the marmot, and occasionally, I believe, I have seen it 
enter the same bole with that animal. At any hour of the day they may be seen seated upon 
the mounds erected around the holes of the marmot, or else with its head protruding from the 
orifice, disappearing immediately when approached. Sometimes when molested they commence 
bowing and chattering in a somewhat ludicrous manner at the intruder, or fly swiftly away, 
keeping near the earth, and alighting suddenly in the vicinity of a burrow ·to renew these 

amusing motions. 
We found it also very abundant in the vn:lley of the San Gabriel river, California, associated 

with the large ground squirrel of that region. ·Here its habits were- the same as we have 

observed them elsewhere. 
I am not disposed to believe with some that this bird feeds on the young of the animals with 

which it is always associated. 1ri this event a degree of animosity would certainly exist between 
them which the closest observation has failed to detect. On the :contrary, they seem to live 
together in the utmost harmony. I think there is but little doubt that the owl feeds upon these 
animals when they die from natural causes; thus he becomes a scavenger to the burrows, and on 
that account is respected rather than hated by his companions. 

12. CONURUS CAROLINENSIS, K u h 1, (p. 67. )-Parakeet. 

3896. Fort Smith, Arkansas. H. B. Mollhausen. 

13. GEOCOCCYX CALIFQRNlANUS, Baird, (p. 73.)-Paisano. 

6178. El Paso, Texas. Dr. Kennerly.-6182. Fort Conrad, New Mexico. Dr. Kennerly.-
6183. Little Colorado river, November 2, 1853. (33 .) K. & M. 

We found this bird quite abundant near San Antonio, Texas, living among the thick mezquite 
(A.lgarobia) bushes. Frequently, as we marched up the Rio Grande, did it cross the road in 
front of us, running very rapidly and disappearing among the weeds. It was also seen occa
sionally during the winter along the Little Colorado river. After leaving this river, although 
we did not see the bird itself, yet we frequently saw the tracks of this, or some other species of 
the same genus in the sands along the valley of Bill Williams' Fork. We found it !!Omewhat 
difficult to procure a specimen, owing to its shyness and rapidity Oii. foot. It is said that 
sometimes it is captured alive by being pursued on horseback, and when thus taken very soon 
becomes quite tame, willingly remaining about the house and soon 9estroying all the mice in 
its vicinity. Besides mice, which they catch with as much dexterity as -a ca.~, they also eat 
lizards, which are generally numerous in the vicinities in which this bird is found. 

I embraced the opportunity of dissecting the specimen that I procured and found. that the 
viscera consisted simply of the stomach or digesting cavity and a very short intestinal canal~ very 
little if at all longer than the rectum of other birds. ·' · 

14. PIOUS HARRISII, Au d . (p. 87.)-Harris' Woodpecker. 

6079. Little Colorado river, December 8, 1853. (35.) K. & M. 

This bird was found along the Little Colorado river, in the.month of December, wherever the 
·cottonwood trees grew. When seen there were generally several in company. After leaving 
this river, however, we did not see them again. · 
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15. PIOUS SCALARIS, Wag 1 e r , (p. 94.) 

6115. ? . Colorado river, California, February 15, 1854. (165.) K. & M. 

Near San Antonio, Texas, we saw this bird very often, as well as during our march several 
hundred miles west of that place. But after leaving the Rio Grande we did not meet with it 
until we reached the head waters of Bill Williams' Fork. From thence to the Great Colorado 
river we saw it frequently wherever we found timber, but it was very shy, alighting in the tops 
of the leafless cottonwood trees, and keeping a vigilant lookout. 

16. CENTURUS UROPYGIALIS, Baird, (p. 111. )-Gila Woodpecker. 

PLATE XXXVI. 

t, ? . Bill Williams' Fork, New Mexico, February 13 and 16. (99, 171.) Kennerly and 
Mollhausen. 

First described. from specimens collected by the expedition. 
We saw this bird continually almost during our ma;rch along the Big Sandy, Bill Williams' 

Fork, and the Great Colorado, but it was with great difficulty that we proc11red several 
specimens, on account of its shyness. Seated in the top of a tree, it was ever on guard, 
and upon the approach of danger flew away, accompanying its flight with its peculiar notes. 
Its flight was in an undulating line, like that of other birds of this class. 

1'1. COLAPTES MEXICANUS, Swainson, (p. 120.)-Red-shafted Woodpecker. 

6160. Camp 134, New Mexico. (180.) Kennerly and Mollhausen. 

Our attention was called particularly to this bird upon reaching the Big Sandy. From 
thence to the Great Colorado we pursued it almost daily without being able to procure a 
specimen. We saw it on the barren hills among the large cacti, (Cereus giganteus,) in which 
it builds its nest, as well as among the bushes and trees of the valley. Its shyness was 
inexplicable to us until we reached the Great Colorado, w.here we found it closely hunted and 
much prized by the Indians on account of the beauty of its feathers, with which they make 
head dresses. We procured from the Indians a beautiful live specimen, which had been caught 
in a trap. We met with it again occasionally during our march up the Mohave river. 

18. ATTHIS COSTAE, ·Reich. (p. 138.)-Coste's Humming Bird. 

PLATE XIX. 

6073, t; 6074, ? . Bill Williams' Fork, New Mexico, February 9, 1854. · (79, 80.) Ken~ 

nerly and Mollhausen. 

First recognized as belonging to the fauna of the United States from specimens collected by 

the expedition. 
In the month of February, while travelling along Bill Williams' Fork, we found a few 

flowers that had already expanded beneath the genial rays of the sun, and around these we 
never failed to find this beautiful bird. At this season they were generally paired, and they 
were ever flitting around the flowers enjoying their sweets "with hearts of controversy." 
Their notes consisted of a rapid chirping sound. Approaching near the coast of Californillo, 
where the valleys were clothed with flowers of every hue, these diminutive and interesting little 
creatures were continually flitting before us. 
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19. PANYPTILA MELANOLEUCA, Baird, (p. 141.)-White-throa.ted Swift. 

PLATE XVIII, FIG. I. 

6017'. Camp 123. Bill Williams' Fork, New Mexico, February 16, 1854. (169.) Ken
nerly and Mollhausen. 

First described from the specimen collected by the expedition. 

This curious and interesting bird was found in the month of February among the canons of · 
Bill Williams' Fork. We did not observe it elsewhere during our journey. Large flocks at 
any time could be seen in the vicinity of these canona, flying and circling around very high, 
and far beyond the reach of shot. Towards the close of the day, when the sun· had sunk 
behind the hills, they occasionally descended lower. We found them only where the walls of 
the canons were very high and consisted of almost perpendicular masses of rocks. Sometimes 
we have seen them sweeping down and then ascending nearly perpendicularly very near the 
stones, as if examining them in order to select a place for their nests. The construction of 
these had obviously not yet commenced, as we saw none engaged in the work, nor did we 
observe any old nests, unless these birds build like the common cliff swallow, (Hirundo fulva,) 
of which there were many also 1n this regiot;tJ and whose nests were found in many places. 
Mr. Mollhansen, however, is inclined to the opinion that they build in the holes and crevices of 
the cliffs. In its flight and habits, as far as we were able to observe, it closely resembles the 
common chimney swift, ( Ohaetura pelasgia. ) 

20. ANTROSTOMUS NUTTALLII, Cassin, (p. 141.)-Nuttall's Whipporwill. 

6004. Camp 130, New Mexico, F ebruary 23, 1854. (177.) Kennerly and Mollhausen. 

The only specimen of this bird that we saw was presented to us on the Great" Colorado river 
by a Mexican boy, who had captured it alive by some means. 

21. MILVUL US FORFICATUS, S. wains on, (p . 169.)-Scissor-tail. 

7'381. San Antonio, Texas, July, 1853. (15.) Dr. Kennerly. 

We frequently saw this beautiful .and singular fly-catcher as we marched from the Gulf of 
Mexico several hundred miles into western Texas, but beyond this limit we saw them no more. 
We found them among the thick mezquite (Algarobia) bushes, as well as upon the open 
prairie. When perched they were generally on the summit of a bush or tall weed, the tail 
being constantly in motion. Frequently they would dart ofl'.after some passi_ng insect, circling 
around, showing occasionally the singular bifurcation of the tail, but seldom alighting again 
on the same bush, as many other fly-catchers do. We have sometimes seen it upon the· open 
prairie fly for a long distance near the earth, as if in search of its insect prey. 

22. SAYORNIS NIGRICANS, B onap, (p. 183.)-Black Fly-catcher. 

7215. Camp 105, Pueblo creek, New Mexico, March 19, 1854. (189.) K. & M. 

After passing the mountains of California and descending into the valley of the San Gabriel 
river, we found this little bird quite abundant, though we had not noticed it before. It was 
generally found perched upon the summit of a bush, from which it would occasionally make 
short excursions in search of its prey. At this season, March, they were rarely found in pairs, 
so I presumed that they were hatching. 
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23. SAYORNIS SAYUS, B a. i r d, (p. 185.)-Sa.y's Fly-catcher. 

7228. Bill Williams' Fork, New Mexico, February 10, 1854.-7233.. Do. February 16, 
1854. (88, 170.) K. & M. 

We found this bird common in Texas and as far to the westward as the Great Colorado river. 
It built its nest under the cliffs along the stream, and in its notes, and in every other respect, 
closely resembles the common pewee, (Tyrannula fusca. ) · 

24. SIALIA MEXICAN A, -8 w a. ins on , (p. 223. )-Western Blue Bird; 

7637. Camp 110, New Mexico, January 31, 185"4. (60.) K. & M.-7635. Fort Conrad, 
New Mexico, October, 1853. (52.) Dr. Kennerly. 

We found this beautiful bird very abundant during our march up the Rio Grande, and from 
thence to the Great Colorado. At the time of which we write, from November to the latter 
part of January, they were always seen in large fl.ocks,.near the different streams that· we 
passed. 

25. SIALIA ARCTICA, Swains on, (p. 224. )-Rocky Mountain Blue Bird. 

7607. 75 miles west of Albuquerque, November 1853. (15.) K. & M. 

26. REGULUS CALENDULA, Licht. (p. 226.)-Ruby-crowned Wren. 

'1177. Camp 105, January 24, 1854. (55.)-7167. Camp 116, N~w Mexico, February 8, 

1854 . . (75.) K. & M. 

We found these beautifull ittle kinglets in the Aztec mountains, in the month of January, 
and along Dill Williams' Fork in the month of February. They were found in the thickest 
bushes, and seemed always to be busily engaged in searching for their insect food and chirping 
as they hopped about .. 

27. DENDROICA AUDUBONII, Baird, (p. 273.)- Audubon's Warbler. 

7663. Cocomongo Ranch, California, March 19, 1854. (190.) 

This beautiful little bird was found by Dr. Woodhouse in the mountainous districts of New 
Mexico, but it did not attract our attention until we reached the border settlements of Cali
fornia. In the vicinity of the Cocomongo Rancho we found it very abundant among the low 
bushes in the month of March. The song of this bird somewhat resembles that of the summer 
yellow bird, (Dendroica aestiva.) 

28. COTYLE SERRIPENNIS, Bon a p. (p. 313.)- Rough-winged Swallow. 

6031. Camp 124, New Mexico, February 21, 1854. (176.) K. & M. 

We found this swallow very abundant along the Great Colorado river in the month of February. 
In its flight it resembles the common barn swallow (Hirundo rufa.) We did not have an 
opportunity of noticing anything in connexion with its nidification, as the season, I presume, 
had not yet arrived for nest building. 
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29. PHAI~OPEPLA.1 NITENS, S clater, (p. 320.) 

8281. Camp120, February 12, 1854. (~~.)-8282. Camp 113, New Mexioo, February 5, 
1854. (69.) K. & M. . 

·, 

This beautiful little bird.we -found very abundant along- Bill Williams' Fork and the Great 
Colorado. It usually perched upon the topmost ·branch of a small tree, watching ciosely your · 
approach, and whether flying and resti~g c·ontinually uttered its short and singular cry. ·On 
account of its shyness we found it difficult to proc~re a specimen: 

30. MYIADESTES 'rOWNSENDII, 0 ab. (p. 321.)-Townsend's Flycatcher. 

8286. Near Zuni, New Mexico. :&. & M. 

We procured several specimens of this bird in the Rocky mou~tains and .in the !icinity of .the 
Pueblo of Zuni. From thence westward w'e saw it occasionally. It inhabited generally the 
cedar thickets, upon the berries of which, I presume," it feeds. 

31. COI~LYRIO EXCUBITOROIDES, Baird, (p. 327.)- WhiteRumpedShrike. 

8715. Camp 130, New Mexic_o,.Ji:'ebruaiy 23, 1854. K. & M. 

" This bird we saw occasionally on the Little Colorado river in the month of December, alild on 
the Great Colorado in February. It ·wa.s very shy and when seen was generally perched upon 
the summit of a ,small bush or. weed watching eagerly for its pr~y. 

HARPORHYNCHUS. 

This bird attracted my attention particularly after reachiQ.g the head waters 9f Bill Williams' 
Fork. From thenQe to the Great Colorado we saw. it frequently, but found' it very difficult to 
procure a specimen of.,t, as it inhabited the thickest weeds an.d artemisia bushes, running very 
rapidly, and with difficulty made to fJ.y', and then its flight was very rapid and short, darting 
suddenly down and disappearing in the bushes, The species waR probably H. crissalis, Henry. 

32 . . MIMDS POLYGLOTTUS, B oie, (p. 344.)-Mocking Bird . .. 
8164. Bill Williams' Fork, February~' 1854. (83.) . K. & M • . 

During our march through Tex.as w.e were frequently delighted with the music of this 
wonderful songster; nor were we altogether without his company while ci'oss~ng New Mexico. 
We always found him in the viciaity of the little streams that we passed, and at eveni~g and 
the early dawn, mounting th.e summit of some bush or small tree, he warbled forth his imitative 
and fantastic songs. · 

3.3. OREOSCOPTES MONT ANUS, B a.i rd, (p. 347.)-Mountain Mocking Bird. 

8136. 'Near Zuni; New Mexico. No'lember 26, 185~;-8131, 8138. Bill Williams' Fork. 
Camp 119, 120, February 11, 18, 1854. (49, 50.) K. & M. 

After leaving 'the Rio Grande we first met with this bird near the Pueblo of Zuiii ; and 
frequently afterwards we· heard its notes .while travelling over the. arid mesas or among the 

4b 
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bushes in the valleys. While singing it was perched upon some small .tree or bush. We 
frequently saw it seeking food upon the ground and when approached too nearly did not generally 
fly away, but running very rapidly soon disappeared ~mong the' weeds qr bushes. · . _ 

34 . . CAT HERPES MEXICANUS, B. air d, (p. 357}-White-throated Wren. 

7i16. Camp 116. ·Bill Williams' Fork, F,ebruary, 1854. (66.) K. & M. 

Among the hills bordering the Big Sandy, where the rocks were piled up thick and high, we 
found this little bird darting from rock to rock and creeping among the crevices with great 
activity) and keeping up continually its singular notes. The rapidity of its motions around the 
rocks rendered it difficult to procure a specimen. We did not observe it elsewhere. 

35. CERTHIA AMERICANA, Bon a p. (p. 372.)-Creeper. 

7154. Pueblo creek, New Me-xico, January 22,"1854. (47.) K. & M. 

This little creeper attracted my attention particularly in the Aztec mountains, where we 
found it very abundant among the rough-barked cedars. Its retreat was generally discovered by . 
hearing its quick and sharp notes, and then by. a close and. careful search it was generally seen · 
proceeding leisurE:ly upwards and downwards, in straigh~ or spiral lines towards the top of 
the tree, dodging dexterously to the opposite side from the observer, and only resuming his 
occupation when assured of solitude anq safety. 

36. SITTA. ACULEA.TA, Cassin; (p. 375.)-Western Nuthatch. 

PLATE XXXIIJ FIG. 3. Fig 4 represents the head of S. carolinensis. 

6807. One hundred miles west of Albuqu,erque, New Mexico. (26.) Kennerly and Mollhausen. 

We found this little bird quite abundant a~ong the pines of the Sierra Madre, and frequently 
afterwards in the mountains that we crossed. When seen he was generally busily engaged in 
searching for food on the trees, passing up and down and around, accompanying his motions 
with his peculiar notes. 

37. SITTA PYGMAEA; Vigors, (p. 378.)-California Nuthatch. 

6804. ·cold Spring, Rocky mountains, November 17, 1853. (22.)-6803. San Francisco 
mountains, New Mexico, J?ecember 27, 1853. 

This little bird we found quite abundant in the Sierra Madre and San Francisco mountains, 
even high up where the snows were deep. Here,he still lingered to seek his insect food on the 
lofty pines. After leaving this latter range of mountains, however, we did not observe this bird 

again. 

38. POLIOPTILA. PL UMBEA, 13 air d, (p. 382.) 
."'. I l -1---~ .. b ~L""' 

PLATE XXXIII, FIG. 2. ·J I .UJ.Nv'J Y -',)>:-' •. '<.,.~ \~:.:- ' 

7189. Camp 119, Bill Williams' Fork, New Mexico, February 11, 1854. (91.)-:-Camp'113, 
February 5, 1854. (70.) Kennerly & M6llhausen. 

First described from these specimens. 
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We found this. little bird quite abundant along Bill Williams' Fork, in the month of Feb
ruary. In its habits it very closely. resembles the Psaltriparus plumbeus. 

39. LOPHOPHANES WOLLWEBERI, Bon. (p. 386.) 

6795. Pueblo creek, New Mexico, January 22;1854. (50.) . Kennerly and Mollhausen . . 

This little bird was found in the thick bushes along Pueblo creek. When noticed it was 
ever in motion, hopping from twig to twig, searching for its food. We found it also am,ong the 
pines of the Aztec mountains. 

40. PSALTRIPARUS PLUMBEUS, Baird, (p. 398.) 

PLATE XXXIII,. FIG. 2. 

Little Colorado, New Mexico, November 1853. (40.)-6776, 6777. Camp 111, Bill Williams' 
Fork, New Mexico, February 1, 1854. (62, 63.)-6774. Camp ·120, Bill Williams' Fork~ Feb
ruary 12, 1854. (94, 95.) Kennedy & Moll~usen. 

First descri'Qed from these specimens. 

We found this little bird first alopg the Little Colorado river, among the s.cattered. bushes, 
in large flocks . They passed rapidly from place to place, uttering their short, quick notes. 
We found them again along the head waters of Bill Willi.ams' Fork, inhabiting th.e tops ~f the 
cottonwood trees. Attracted by their notes, they could only be !leen by a very careful search. 
A singular fact in connexion with them is, that those along the Little Colorado all had black eyes, 
while the eyes of those found on the Fork were· yellow. No other possible difference could be 
discovered. Had they been found together, or even near each other, it might be a fair conclu
ion to consider them of different .sex;es, merely; ~ut they were separated by a.· distance of 
several hundred miles. 

41. EREMOPHIL A. CORNUr A, B o i e, (p. 403.)-Sky Lark. · 

8727,8728. Near Zuni, New Mexico, November 19, 1853. (26, 27.) :}.rennerly and Mollhausen. 

We found this bird throughout Texas and New Mexico, living, for the part, in naked and 
desert districts, often far from water. They were never seen except in flocks. We were almost 
sure to find them about the settlements of the prairie dog, (Oynomys ludovicianus.) r When 
on the wing they whirled around from time to time near the earth, keeping close together, and 
descending suddenly when about to alight. They jlCCompanied their flight with a.low chirping 
note, and sometimes kept this 11P while running on the ground. We never observed them 
perched on a bnsh or tree. . 

42. CARPODACUS ·CASSINII, Baird, (p. 414.) 

PLATE XXVII, Fr~. 1. 

6420, 6421. Pueblo creek, New Mexico, January,22, 1854. (48, 52.) Kennerly and .Moll
hausen.-6422. Albuquerque, November 15, 1853. Dr~ Kennerly. · 

First described from these specimens. 

This interesting bird we found inhabiting various points between the Rio Grande and the 
Great Colorado. We found them very ab~ndant along Pueblo creek ; not only in the low 
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valley but high up in the Aztec mountains, among the snows. It inhabits, for the most part, 
the thick bushes along the running streams; in this and other respects resembling the Oarpo

dacus fam.iliaris. 

43. CARPODACUS FRONTAl-IS, Gray, (p. 415.)-House Finch. 

6427. Camp 118, New Mexico, February 10, 1854. (86.) Kennerly and Mollhausen. 

This little bird is very common along the valley of the upper Rio Grande. There it is said 
to be quite domestic in its habits, frequenting the houses and building about the churches and 
other buildings. Dr. Woodhouse found it very abundant as high up as Santa Fe. We saw it 
frequently during our marches to the westward as far as the Great Colorado. The winter season 
does not seem to frighten it from this region. It was generally found in the vicinity of the 
various creeks that we passed. 

44. CHRYSOMITRIS PSALTRIA, Bon a p. (p. 422. )-Arkansas Finch. 

6397, 6398, 6399, 6400. Bill Williams' Fotk, New Mexico, February, 1854. (~1, 18, 74, 76.) 
Kennerly and Mollhausen. 

This beautiful little bird we found very abundant in the month of February, feeding on the 
young buds of the cottonwood trees along Bill Williams' Fork. At this season they were in 
small flocks ; and the only note we heard from them was a short chirp as they hopped from 
twig to twig, or flew from one tree to another. 

45. COTURNICUL US PASS ERIN US, Bon a p. (p. 450. )-Yellow-winged Sparrow. 

6334. ·Bill Williams' Fork, New Mexico. (175.) 

We found this bird among the thick bushes along the valley of Bill Williams' Fork, as well 
as along the Great Colorado river. In some places they were quite numerous, going in flocks 
of five or six or more. 

46. ZONOTRICHIA GAMBELII, Gam be 1, (p. 460.)-Gambel's Finch. 

6201, n202, 6203. White Cliff creek, New Mexico, February, 1854. (65, 64, 61.) Kennerly 
and Mollhausen. 

This sparrow we first noticed upon approaching the Big Sandy creek ; from thence to the 
Great Colorado we found them abundant. At this season (February) they·. were mostly in 
flocks, and were generally found among the bushes in the vicinity of the water. 

41. JUNCO OREGONUS, Sclater, (p. 466.)- 0regon Snow Bird. 

6266. Zuni, New Mexico. (30.) Kennerly and Mollhausen. 

We frequently saw this little bird in the vicinity of the Pueblo of Zuni, in the month of 
October and the latter part of November. It was· very abundant among the cedar to the west
ward of this settlement as far ~s the Little Colorado. Its n~te at this season was a .short chirp, 
closely resembling that of the common snow bird, (J. hyemalis.) 
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48. POOSPIZA BELLI!, Sclater, (p. 470.) 

6336. Colorado river, Califor·nia., December 15, 1853. Kennerly and Mollhausen. 

This little bird was found in the month of December along the Little Colorado river, wherever 
the weeds and bushel! were thick. It was never observed very far from the water, and its food 
at this season seemed to consist of the seeds of various kinds of weeds. In ita motions it was 
quick; and when made to fly, its flight was short, rapid, and near the earth. 

49. SPIZELLA MONTICOLA, Baird, (p. 472.)-Tree Sparrow. 

6354, 6355. Little Colorado river, New Mexico, December 18, 20, 1853. (39.) Kennerly 
and Mollhausen. 

Along the Little Colorado river, in the month of December, we found this little sparrow quite 
abundant, feeding upon the seeds of the grapes and weeds that grow along the valley. 

50. SPIZELLA BREWER!, Cassin, (p. 475.)-Brewer's Sparrow. 

6358. Camp 127. Bill Williams' Fork, New Mexico, February 26, 1854. (174.) Ken
nerly and Mollhausen. 

We found this bird throughout New Mexico, from the Rio Grande to the Great Colorado~ 
along the diftererit streams, where it fed upon the seeds of various kinds of weeds. 

51. MELOSPIZA F ALLAX, Baird , (p. 481.) 

P~ATE XXVII, FIG. 2. 

Pueblo creek, New Mexico, January 22, 1854 • . (51.) Flrst described from this specimen. 

We observed this little bird only along Pueblo creek, in the month of ·January. It did not 
confine itself to the open valley, but was often seen among the thick bushes that margined the 
creek far up in the Aztec mountains, where the snow covered the ground. In its habits it very 

. closely resembles the Poospiza beUii, being very restless and rapid in its motions~ accompanying 
them with a short chirp, feeding upon the seeds of the weeds 'that remained uncovered by the 
snow. Its flight was also rapid and near the earth. Being very shy, I found it difficult to 
procure many specimens. 

52. ¥ELOSPIZA LINCOLNII, Baird, (p. 482.)-Lincoln's Finch. 

6325. Camp 131, New Mexico, February, 1854. (100.) K. & M. 

This bird we found in the month of February, from the Big Sandy to the Great Colorado 
river. It confined itself to the thick bushes along the stream, and when seen was generally 
busily hopping from twig to twig in search of food. When made to fly, ita ilight was noticed 
to be very rapid and near the earth. 
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53. CYANOSPIZA CIRIS, B air d , (p. 503. )-Painted Finch. 

~277, 5278. San Antonio, Texas, July, 1853. (14, 17.) Dr. Kennerly. 

We often listened with pleasure. to the melodious warblings of this beautiful finch, in the 
vicinity of San Antonio, Texas, where we fouad it very abundant among. the thiclr mezquite 
(.Algarobia) bushes, in the month of July. It is deservedly a .great favorite there on account 
of the beauty both of its plumage and its notes. 

54. PIPILO :MEGALONYX, Baird} (p. 515.) 

6733. Pueblo creek, New Mexico, Camp 104, .January 22, 1854. (49.) K. & M. · 

The bird first attracted our attention in the month of January I in the Aztec mountains, 
along Pueblo creek. Here we saw it often, but generally singly. It inhabited · the thickest 
bushes, and its tnotions were so constant and rapid, as it hopped from twig to twig, that we 
found it difficult to procure a specimen. Its :flight was also rapid and near the ground. 

55. PIPILO ABERTII, Baird, (p. 516.)-Abert's Finch. 

PLATE XXX. 

6750. Camp 114, February 6, 1854. (72.)-6751. Ga.mp 120, Bill Williams' Fork, New 
Mexico, February 12. (92.) I):. & M. 

In the month of February, while travelling down the Big Sandy creek and Bill Williams' 
Fork, we found this bird very abundant. They confined themselves to the thick bushes near 
the water. Generally, two or three were seen together. Their motions were very rapid and 
their note was a peculiar, loud, chattering sound, sharp but not disagreeable. After leaving 
the Great Colorado we d\d-not see it again. 

56. PIPILO .MESOLEUCUS, Baird, (p. 518.) 

PLATE XXIX. 

6827. Bill Williams' Fork, New Mexico, February 5, 1854. (67) K. & M. 
First described from this specimen. 

57. PYRANGA HEPATICA, Swainson, (p. 302.) 

PLATE XXXI. 

Seen in the San Francisco mountains, New Mexico. 

58. AGELAIUS PHOENICEUS, Vie i 11 o t, (p. 526.)-Red-wing Blackbird. 

8574 t. Fort Conrad, New Mexico, October, 1853.- 8576. Cold Spring, New Mexico, 
November 17, 1853, (23.)-Camp 150. Cocomongo Ranch, California, March HJ, 1854, (187.) 
K.& M . 

. We found these birds quite abundant in various places in New Mexico, wherever we found. 
marshes and swampy grounds. We saw them also in the Sierra Madre, near Cold Spring, and 
Dr. Woodhouse found them also in the San Francisco mountains., near the Laguna Enematio. 
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59. AGELAIUS GUBERNATO~, Bon. (p. 529.)-Red-shouldered Blackbird. 

8591. Camp 150 . . CocOJ;nongo-Ranch, California,· May 19, 1854, (188.) K. & M. ·. 
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In the month of October, near the ruins of Valverde, on t~e Rio Grande, we procured two 
specimens of a bird belonging to this genus, but cannot assert positively that it is this species, 
owing to the imperfect condition of th.e plumage. But during our marches along Bill Williams' 
.Fork, along the Great Colorado, and the Mohave river, we found them quite numerous; but more 
abundant still along the· creeks and swampy grounds that we passed as we approij.ched near the 
settlements of California. Large flocks could here pe seen whirling around in graceful curves 
like dark clouds, chattering joyfully as they moved along, or settling as a black veil on the 
topmost brancbes of some tree, indulging loudly "in their harsh music. · 

60. STURNELLA NEGLECTA, A ud ·. (p. 531.)..-Western Mee.dow Lark. 

8616. Fort Conr~d, New Mexico, October, 1853.-861i. Camp 117, New Mexico, February 
· 9,1854.-8612. Camp 126, New Mexico, Februa~y 19, 1854, (173.) K. "& M. · 

This bird is abundant -in Texas, and we found it along the valley of the Rio Grande as far as 
Albuquerque; from thence westward as far as the Pueblo of Zulli we saw it occasionally. .But 
after leaving this village we did not me~t with it again un.til we r~ached Bill Williams' Fork, 
from thence, however, to the Pacific coast it was very common along all of the streams that we 
passed. In its habits it closely resembles the 8. ludoviciana, but I think close attentiqn will 
discover some difference in the notes. In the former these are not so prolonged, and end more 
abruptly. 

61. ICTERUS SPURIUS, Bon. (p. 54'7.)---:-0rchard Oriole . 
•• 6106. San Antonio, Texas, July, 1853. Dr. Kennerly. · 

This beautiful little oriole we found v-ery abundant near San Antonio, Texas, in the month of 
July. It seemed to prefe.r the places wher.e tb,e mezquite (:Algarobia) grew the thickest. 

62. CORVUS CACALOTL, W a .gl e r, (p. 563.)-Colorado ·Raven. 

PLATE XX. 

6855. Bill Williams' Fork, New Mexico, February 7, 1854. 73 ?. 102, 97. Camp 110, 
~anuary 31, 1854, (54.) K. & M. 

This bird was one of our most coi).stant companions during our marches f:-om the Rio Grande 
westward. Four or five of them would frequently follow· our train for several days over sandy 
and dreary plains, where no other living object_ was seen, and nothing heard save their dismal 
croaks. I have known them to become quite tame after following us in this manner undisturbed, 
and to walk about among our mules and in · the camp, permitting themselves to be approached 
frequently quite closely, without seeming disposed to fly away. When. we evacuated the camp, 
they immediately took possession of it and enJoyed what was left hurriedly, quarrelling at the 
same time with the coyotes should they dare to intrude. 

63. CORVUS CRYPTOLEUCUS, Couch, (p. 365.)--White-necked Crow. 

PLATE XXII. 

Seen abundantly on the Llano Estacada. 
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64. PICICORVUS COLUMBIANUS, B ~n. (p. 573.)-Clark's Crow. 

8474, 8475. 75 miles west of Albuquerque, November 15, 1853. K. & M. 

In the thick pine woods skirting the eastern slope of the Rocky mountains we found this bird 
quite abundant. We seldom saw more than two or three together; and when seen they were 
generally busily engaged in searching f~r food, :flying alternately from the ground to the trees , 
and keeping up continually their loud song. After leaving the mountains we did not see 
it again. 

65. GYMNOKITTA CYANOCEPHALA, P r. Max. (p. 574.)-Maximilian's J ay. 

8468. 95 miles west of Albuquerque, November 16, 1853. K. & M. 

Between the Puebla of Laguna and the Sierra Madre we frequently saw large :flocks of this 
bird during the latter part of the month of November. They frequented chiefly the water 
courses, and when scared would circle around rising higher above our heads, uttering their 
singular cry, then suddenly descending would alight in the top of some tree on the adjoining 
cliffs. Its voice somewhat resembles that of the common cat-bird (Mimus carolinensis.) After 
leaving t~e Eocky mountain range we saw it no more. 

66. PICA HUDSONICA1 Bon a p . (p. 576. )-Magpie. 

8480. Fourth Camp, Little Colorado, New Mexico, December 8, 1853. Kennerly and 
Mollhausen. 

We found t-his beautiful magpie in great numbers soon after leaving the R~o Grande) and from 
time to time afterwards as we marched towards the coast of California. It seems to live indiffer-

• 
ently in the deep canons, among the hills, or in the valleys, but is never found except in the 
vicinity of water. 

67. CY.ANURA M.ACROLOPHUS, Baird, (p. 582.)-Crested Jay. 

8351. One hundred miles west of .Albuquerqu,e, New Mexico, November 1'T, 1853. (20.)
Camp 105, January 23, 1854. (53.) Kennerly and Mollhausen. 

First described from these specimens. 

Among the lofty pines of the Sierra Madre we first saw this bird. Leaving this range we did 
not find it again until we crossed the Aztec mountains; here it was less abundant than in the 
former place, and for the most part was found among the cedars on the high grounds, though 
sometimes seen among the clumps of large pines that were scattered along the valley. After 
leaving this vicinity we did not observe it again. 

68. CYANOCITT.A CALIFORNICA, Strickland, (p. 584.)-California Jay. 

8462. Camp 149, California, March 16, 1854. (186.) Kennerly and Mollhausen. 

We found what we supposed was this bird from the Rocky mountains to the coa-st of California, 
wherever we found the pinon trees. It is probable that they feed upon the nuts of this tree. They 
seldom remain long in one position, but are almost continu~lly hopping from limb to limb, or 
:flying from tree to tree, and keeping up all the time their well-known cry. It is probable, however, 
that all those seen east of the Coast mountains of California were in reality 0. woodhousii. 
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69. ZENAIDURA CA,_ROLINENSIS, Bon ap. (p. 604 . .)-Dove. 

8H8. Bill Williams' Fork, New Mexico, February 28, 1854. (181.) Kennerly and 
Mollhausen. 

This bird is very common in Texas, in the vicinity of San Antonio, also along the Gulf coast; 
but travelling towards the west, for about two hundred miles from the former place, it seemed 
suddenly to disappear, and we saw it no more. · 

70. LOPHORTYX CALIFORNICUS, Bon a p. (p. 644. )-California Quail. 

9388. Mohave river, March 14, 1854. (183.) Kennerly and Mollhausen. 

We did not see this beautiful partridge until we reached the waters of the Mohave river, some 
forty miles below the Spanish trail; but during our march up this stream we found it very 
abundant, as well as among the settlements near the coast. In its habits it does not differ fron;t 
the Lophortyx gambelii. 

71. LOPHORTYX GAMBELII, Nu tt . (p. 645.)-Gambel's Partridge. 

9360. Camp 97, New Mexico, January 10, 1854. (44.) Kennerly and Mollhausen. 

This beautiful bird we found in great numbers during our ~~~ch up the Rio Grande. Large 
flocks were frequently crossing the road before. us, or seen huddled together under a bush. 
After leaving the river we found th~.m again so numerous along Partridge creek as to give 
origin to the name of the stream. From thence to the Great Colorado we occasionally saw them, 
but after leaving the river we did not find them again. These birds are said to become quite 
domesticated when unmolested. But when pursued they can seldom be made to fly, depending 
more upon their feet as a mode of escape than upon their wings. They run very rapidly, and 
seldom, if ever, hide and remain close in the grass or bushes, like the common Virginia partridge. 

72. GRUS FR.A:TERCULUS, Cassin, (p. 656.)-Little Crane. 

PLATE XXXVII. 

10378. Albuquerque, New Mexico, October, 1853. Kennerly and Mollhausen. 

First described from this specimen. 

73. BUTORIDES VIRESCENS, Bon . (p. 6'16.)-Green Heron. 

9490. Sans Bois creek, Choctaw country. H. B. Mollhausen. 

74. NYCTHERODIUS VIOLACEUS, Rei ch. (p. 679.)-Yellow-crowned Night Heron. 

9482. Fort Smith, Arkansas. H. B. Mollhausen. 

75. IBIS ORDII, Bon a p. (p. 685.)-Glossy Ibis. 

9505. San Francisco, California, March 28, 1854. (196.) Kennerly and Mollhausen. · 

This bird we · first observed at San Eleazario, Texas, where we found it feeding a,bout the 
lagoons in the vicinity of the town. There, being unmolested, it was very tame, and could be 
approached without difficulty . At Fray Christo bal. we found them very abundant, and observed 

5b 
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them occasionally as we marched towards the Pacific. In the market at San Francisco it is a 
very common bird. When on the wing they arrange themselves either in a straight line or a 
wedge-shaped :figure, accompanying their flight with their peculiar notes. 

76. AEGIALITIS VOCIFERUS, Cassin, (p. 692.)-Killdeer. 

6590. Camp 121, New Mexico. Kennerly and Mollhausen. 

Throughout Texas and New Mexico we found this bird wherever there was permanent water. 
Its well-known cry we often heard late at night as it flew over our camp or ran along the shore 
of some pool or running stream. 

77. GALLINAGO WILSONII, Bon. (p. 710.)-EnglishSnipe. 

6614. Camp 123, New Mexico, February 16, 1854. Kennerly and Mollhausen. 

We found this snipe abundant in the swamps along Bill Williams' Fork in the month of 
February ; but we did not observe it elsewhere during our journey. 

78. GAMBETTA MELANOLEUCA, Bon. (p. 731.)-Tell-tale. 

We found small flocks of this bird only on Bill Williams' Fork and on the Mohave river, 
during the latter part of February and the month of March. H ere they were very gentle and 
easily approar1hed. 

79. NUMENIUS LONGIROSTRIS, 'W ils. (p. 743.)-Long-billed Curlew. 

San Francisco, California. (195.) 

This bird we did not meet with until we reached San Francisco, where we found it very 
common in the market. 

80. RALLUS ELEGANS, Au d ; (p. '746. )-King Rail. 

San Francisco, California. (196.) 

We saw this bird first in the vicinity of San Francisco, where it was qujte abundant in the 
month of March. It was one of the most nGruerous water birds that we found in the market. 

81. BERNICLA CANADENSIS, B oie, (p. 764. )-Canada Goose. 

9954. Rio Rita, Laguna, New Mexico, November, 1853. Kennerly and Mollhausen. 

We found this goose very abundant along the Rio Grande, and met with it frequently from 
thence to the Pacific. During the period of which we write, from October to March, they were 
always seen in flocks. 

82. DAFILA ACUTA, Jenyns, (p. 776.)-Pin-tail Duck. 

Bill Williams' Fork, New Mexico. (172.) Kennerly and Mollhausen. 

We found this a very abundant species in the marshes along Bill Williams' Fork, where 
they congregated with hundreds of other ducks of various species; was quite troublesome and 
annoying on account of its watchfulness. It was generally on such occasions the. first to take 
to the wing, and by its cries give the alarm. 
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8~. NETTION CAROLINENSIS, Baird, (p. 777.)- Green-winged Teal. 

9722. t, ~. Rio Rita, Laguna, New Mexico, ·November 12, 1854. (3.)-9723. ~. 

Ditto. Kennerly and Mollhausen. 

This duck was probably more abundant than any speci~s that we met with. Besides finding 
great numbers along the Rio Grande, we scarcely ever failed to see it during our westward 
journey, wherever we found running water. 

84. QuERQUEDULA CY ANOPTERA, Baird, (p. 780. )- Red-breasted Teal. 

9750. Mohave river, March 11, 1854.- 9740 . . ~. Camp 123, February 16, 1854. (166.) 
Kennerly & Mollhausen. 

We saw this bird frequently on Bill Williams' Fork, Great Colorado and Mohave rivers. 
The male, when in full plumage) is one of the most beautiful of all the ducks ; but they seemed 
to be remarkably scarce in comparison with the number of females. 

85. CHAULELASMUS STREPERUS, Gray, (p. 782.)..:......Gadwall. 

9796. t. San Francisco, California, March, 1854. 

86. AIX SPONSA, B oie, (p. 785.)-Summer Duck. 

9776. San Francisco, California, J, February, 1854. Kennerly and Mollhausen. 

This beautiful duck we did not see before reaching San Francisco, in the vicinity o£ which 
place we found it very abundant. 

87. FULIX AFFINIS, Baird, (p. 792. )-Little Black Head. 

We found this duck very common in the vicinity of Sap Francisco, but did. not observe it 
before reaching that place. 

88. BUCEPHALA ALBEOLA, Baird, (p. 797.)-Butter Ball. 

9813. Bill Williams' Fork, New Mexico, February, 1854. (89.) 

This expert little diver we saw occasionally in small flocks, in the month of February, along 
Bill Williams' Fork and the Great Colorado river. 





{4'7~!'Para1lel. ll SPR RExp.&. Surveys __ 35~Parallel B1rds. ·--· Pl ate XVIII 





U.S. P.R.R Exp. &: Surveys_35~ParalleL Birds_ Plate XIX 





·· :t ·· ~Ll:allels U.S.P.RR.E.xp. & Surveys 38 th39 th,~ -1stp- . B· d lr .s - Pl.<Lte XX. 





B.lrd:s _. .t'late XXJL 





USPRREx . &, Surveys _35th . Parallel Birds-Plate XXVII 





U.SPR RExp. a Surve s-3StJ:tPa.raJlel . Bi:i:as-Plate XXIX. 





U SPRR.Exp. & Su.nreys- -35 ~Parallel . Birds- Plate XXX 





u 5 p R R Exp. & Surveys- Cal. & Oregon . B:irds_Plate XXXI 





. US.P. R.R Exp. 8: StirVeys~35tll.Para:llel. Birda~P~ XXXT:If ......... . - ' 

;, 

I 
1 

r; 

d 

' 

,. 





U S.P.RREXJ! & Surveys--35 ~a ParalLel. :Birds--Plate .XXXVl 





us. p R. R. "E:.x:p. 8: Surveys_3 S 9.t Parallel. Birds_flate XXJC.VII 





No. 4.· 

REPORT UPON THE REPTILES OF THE ROUTE. 

BY S. F. BAIRD. 

SCELO"PORUS UNDULATUS, W i·e g m . 

Stellio ttndulatus, LATREILLE, Hist. Rep. II, 1802, 40. 

Tropidolepis undulatus, CuvtEa, R. A.-HoLBROOK, N. Am. Herp. II, 1842, 73 ; pl. ix. 

& eloporus undulatus, WIEGMANN, Isis, 1828, 369. 

2874. Near mouth of Poteau river, Arkansas. B. Mollhausen . . 

SCELOPORUS SPINOSUS, W i e g m . 

Sceloporus spinosus, WlltGM. Isis, 1828, 369. 

Tropidolepis spinosus, GuY, Syn. Rept. Griff. An. King. IX, 1831, 43. 

2938. San Antonio, Texas. Dr. Kennerly • 

. SCELOPORUS CONSOBRINUS, B. & G. 

Sceloporus consobrinus, B. & G. Marcy'11 Report, 1853, 237. 

2910. Canadian Fork. B. Mollhausen. 

SCELOPORUS THAYER!, B. & G. 

Sceloporus thayeri, B. & G. Pr. A. N. S. VI, Augost, 1852, 127. 

2907. Coal creek, Arkansas. B. Mollha.usen. 

CROTAPHYTUS COLLARIS, H-olbrook . 

Agama collaris, SAY, Long's E xped. II, 1823, 252. 

Crotaphytus collaris, HoLBRooK, N. Am. Herp. II, 1842,· 79; pl. x. 

2701 Fort Smith, Arkansas.-2707. Near -the Gold mountains, Arkansas.-4106. Coal 
creek of Arkansas.-2715. Near Canadian. R Mollh.ausen,:_2690. Pecos to Rio Grande. 
Dr. Kennerly. 

CROTOPHYTUS WISLIZENII, B. & G. 
Crotophytus wislizenii, B. & G. Pr. A. N. Sc. VI, April, 1852, 69. 

New Mexico. Dr. Kennerly. 

UTA STANSBURIANA, B. & G. 

Uta stansburiana, B. & G., Pr. A. N. Be. VI, April, 1852, 69.-IB. Stansb.nry's Great Salt Lake, 1852, 345; ReptUee, 

plate v. 

2682. Albuquerque. Kennerly and Mollha.usen. 
1 

The diagnoses of most of the serpents h~ve been prepared by Mr. Robert Keonicott, and of the toads by Dr. Charlet Girard. 
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HOLBROOKIA MACULATA, Girard. 

Holbrookia maculata, GIRARD, Pr. Am. Assoc. for 1850, 1851, 201 .- In. Stansbury's Report, 1852, 342, pl. vi, fig. 1, 3. 

2810. Near Canadian. B. Mollhausen. 

HOLBROOKIA TEXAN A, B . & G. 

Coplwsaurus texauus, TROSOHEL, Wiegmann's Archiv for 1850, 1852, S89; pl. vi. 

Holbrookia texana, B. & G., Pr. A. N. So. VI, August, 1852, 125. 

2797. Pecos to Rio Grande. Dr. Kennerly. 

TAPAYA HERNANDEZII, Girard. 
Tapaya lternandezii, GIRARD, Herp U. S. Ex. E x., 1858, 395. 

198. Santa Fe, New Mexico. Kennerly and Mollhausen. 

TAPAYA ORNATISSIMA, Girard. 

Phrynosoma o~biculare, H ALLOWELL, Sitgreaves' Exped. 1853, 125; pl. viii. 

Tapaya ornatissima, GIRARD, Herp. U. S. Ex. Ex., 1858, 396. 

199.-203. Along Canadian river to Albuquerque. Mollhausen .and Kennerly. 

PHRYNOSOMA CORNUTUM, Gray. 

Agama cornuta, H ARLAN, J . A. N. So. IV, II, 1825, 299. 

Phrynosoma cornutum, <hAY, Syn. Rept. Griff. Cuv. IX, 1831, 45.-HoL'BROoK, N. Am. Herp. II, 1842, 87; pl. Ii.

GmARD, Herp. U. S. Ex. Ex. 1859, 403; pl. ni, fig. 6, 9. 

138. Pecos to Rio Grande. Dr. Kenneriy.-140. Near Canadian. B. Mollhausen. 

DOLIOBA URUS MODESTUSJ Girard. 

P hrynosoma·modestum, GIRARD, Stansbury's Report, 1852, 361 ; pl. vi, fig. 4-5. 

Doliosaurus modestus, GIRARD Herp. U. S. Ex. Ex., 1858, 409. 

172. Near Canadian river. B. Mllohausen.-173. Near Albuquerque. B. Mollhausen. 

CNEMIDOPHORUS SEX-LINEATUS, D u m . Bib. 

Lacerta sex-lineata, LINN. Syst. Nat. 1766, 364. 

America sex-lineata, HoLBRooK, N. A.m. H erp. I , 1838, 63; pl. vi. 

Cnemidophorus sex-lineatus, D uM. BIB. Erp. Gen. V, 1839, 131. 

3005. Fort Smith, Arkansas. B. Mollhausen. 

CNEMIDOPHORUS GULARIS, B. & G. 

Cnemidoplwrus gularis, B. & G. Pr. A.. N. So. VI, August, 1852, 128. 

Cnemidophorus guttatus, HALLOWELL, Pr. A. N. So. VII, October, 1854, 192. 

2990. San Antonio to Fort Inge, Texas. Dr. Kennerly.-3016. Near Canadian. B. 
Mollhausen. 

HELOD_ERMA HORRIDUM, Wiegmann . 

Heloderma horridum, WIEGMANN, I sis, 1829, 627.-IB. Herp Mex. 1834; plate. 

BAIRD, R eptiles, U . S. and lllex. Boundary; plate. 

Mohave river. Kennerly & Mollhausen. 
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PLESTIODON FASCI.ATUS. 

Lacertafasciata, Lnm. Syst. Nat. I, 1768, 290. 
Scincus fasciatus, HoLBROoK, N. Am. Herp. II, 1842, 127; pl. xviii. 
Lacerta quinqutlineala, LtNN. Syst. Nat. 1766, 366. 

Sci11cus quinqudineatus, HoLBROOK, N. Am. Herp. II, 1842, 121; pl. xvii. 
Plestiodon eTtJihrocephalus, HoLBROoK, N. Am. Herp. 11, 1842, 117; pl. xvi. 

3176. Fort Smith. Dr. Shumard. 

PLESTIODON OBSOLETUS, B. & G. 

Plestiodon obsoletum, B. & G. Pr. A.. N. Sc. VI, August, 1852, 129. 

3113. Coal creek, Arkansas. B . . Mollhausen. 

89 

This specimen is very young and is the only one m the collection which exhibits the typical 
coloration of the species. 

LYGOSOMA LATERALEJ Dum . Bib. 

Scincus lateralis, BAY, Long's Exped. 11,.1823, 324.-HoLBROOK, N. Am. Herp. II, tat ed. I, 1836, 71. 
Lygosoma lateralis, DuM. BIB Erp. Gen. V, 1839, 719.-HoLBROOK, N. Am. Herjl. If, -1842, 133; pl. xix. . . 

3132. Fort Inge, Texae.-3135. San Antonio. Dr. Kennerly. 

CROTALUS DURISSUS, Linn.-Rattlesnake. 

Crotalus durissus, LtiiN. Syst. Nat I, 1766, 372.-HoLBnoox, N. Am. Herp. III, 1842, 9.; pl. i.-B. & G. Catal. 
N. Am. Serpents, 1853, 1. 

SPEc. CHAR.-Head small, narrow; superciliaries, frontals, and other large plates smooth and uncorrugated. Su!rorbital 

chain continuous; two rows between this and the labials. Labials 12-14 above, 13-16 below. Donal rows of scales 23-25, all 
carinated; carinations of outer row obsolete. No defined light lines on head or body, and no lighter edgings to the plates of the 
bead; tail black. Above yellow or yellowish brown, with a double dorsal series of brown or blackish confluent rhomboids, with 
another series opposite on each side. A distinct narrow reddish dorsal stripe, three or four scales in width from head to tail. 
A broad dark stripe from the lower and posterior &n!!le of the orbit across the angle of the mouth; this stripe sometimtls 
obsolete.-(Kennicott.) 

No. 277. Fort Smith, Arkansas. Dr. G. G: Shumard. 

CROTALUS ATROX, B. & G. 

Crotalus atrox, B. & G. Catal. N. Am. Serp. 1853, 5. 

SPEO. CH.&.n.-Nose broad, obtuse. Plates of head elongated and mnch imbricated; two rather small anterior frontal& in 
contact; two larger imbricated plates between these and each superciliary; space enclosed occupied by scales of smaller size 
but larger than those between the posterior half of the superciliaries. Superciliaries usuaiJy bordered by a row of larger 
scales, of which the anterior is much largest. All the larger plates of the crown very much corrugated, and the anterior plate• 
generally with their edges turned up ; this, together with their corrugated surfaces, presenting a very rough appearance. Three 

rows of scales between the sub·orbital chain and labials. Labials 15-16 above, 15-17 below. Dorsal rows 25-27; central rew 
strongly carinated, with additional small ridges converging to the apex of each scale. Tail with black rings. Color dull 
yellowish brown, with a dorsal series of rhomboidal blotches, margined by lighter lines much the same as in C. adamanteus, but 
the lateral markings represented in C. adamanteus all obsolete. Abdomen without epots. A single transverse light line on the 

superciliary, sometimes obsolete. Light stripe from posterior angle of orbit below the superciliarj to the upper labials in front 

of the angle of the mouth. No light lines in front of the nostril, or light edgiage on rostral.-(Kennicott.) 

No. 4225. Rocky Dell creek, Indian territory. B. Mollhausen. 
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CROTALUS CONFLUENTUS, Say. 

Crotalus conjluentus, SAY, Long's Exped. II, 1823, 48.- B. & G. Catal. N. Am. Serp. 1853, 8. 
Crotalus lecontii, HALLOW. Pr. A. N. Sc. VI, 1851, 8. 

SPEO. CBAR.-Plates on crown irregular, angulated, imbricated, and frequently tuberculated, smoother and lese elongated 
thbn in C. atrox. Three, rarely four, rows of scales between the sub-orbital series (which extends to the centre of the orbit) 

and the labials. Labials 14-18 above, 14-18 below. Dorsal rows of scales 25-29. Dorsal blotches brown, margined by narrow 
whitish Jines, sub-quadrate, emarginate before and behind; posteriorly intllrvals greater and spots transversely quadute, 

ultimately becoming twenty-five to thirty half rings. Colors not deeper posteriorly in old specimens. Two transverse linea on 
superciliary enclosing about one-third, sometimes obsolete. Light stripe from orbit below superciliarj to angle of jaw pauec 
angle of mouth on the second or third row of scales above the labials. Rostral margined with lighter.- (Kennicott.) 

No. 291. Canadian river. B. Mollhausen. 

CROTALOPHORUS MILIARIUS, Holbrook. 

Crotalus miliarius, LINN. Syst. Nat. I , 1766, 372. 

Crotalophorus miliarius, HoLBROOK, N. Am. Herp. III, ~842, 25; pl. xv.-B. & G. N. Am. Serp. 1853, 11. 

SPEo. CaAR.-Twenty-one to twenty-three dorsal rows of scales ail carinated, the two lateral rows hut slightly. Greyish ash 
with black blotches. A :vertebral reddish line. Vertical plate obtuse posteriorly, widening but little anteriorly, slightly concave 

on tho sides. A narrow white line from the lowest point of the orbit passes obliquely backward to the angle of the mouth.

(Keonicott.) 

No. 489. Fort Smith, Arkansas. B. Mollhausen. 

TOXICOPHIS PISCIVORU$, B. & G. 

Trigonocephalus pisci11orus, HoLBROOK, N. Am. Herp. 1st ed. II, 1838, 63; pl. xiii.-h. 2d ed. III, 1842, 33; pl. vii. 
Toxicophis pisci11orus, B. & G. Catal. N. Am. Serp. 1853, 19. · 

SPEo. CHAR.-No )oral. Inferior wall of orbit constituted by third labial. Twenty-five dorsal rows. Dark chestnut brown, 

with indistinct vertical dark bars. Line from superciliary along the edge of the head, through the middle of the second aupra· 
labial row. A second line from the lowest point of the orbit parallel to the·first. 

No. 823. Fort Smith, Arkansas. B. Mollhausen. 

EUTAENIA PROXIMA, B. & G. 

Coluber proximus, SAY, Long's Expedition, I, 1823, 187. 

Eutainia proxima, B. & G. Catal. N. Am. Serp. 1853, 25. 

SPEo. CHAR.-Body stouter than E. saurita or E . faireyi. Brown or blackish above. Three longitudinal stripes; the dor1al 
ocbraceous yellow or brown; lateral greenish white or yellow on the third and fourth lateral rows. Dorsal stripe one and over 

two half scales wide. Lateral row of scales usually the color of the abdomen. Total length about 3~ times that of the tail. 
Dorsal rows 19.-(Kennicott.) 

No. 762. San Antonio, Texas.-'f.42. Between Pecos and Rio Grande. Dr. Kennerly. 

EUTAENIA DORSALIS, B. & G. 

Eutainia dorsalis, B. & G. Catal. N. Am. Serp. 1853, 31. 

Dimensions of E. sirtalis. Color olivaceous green. Dorsal stripe broad, whitish yellow, margined with black. A row oflpota 
above the lateral stripe. Lateral stripe on second and third rows. Dorsal rows 19. 

No. 978 . . Fort Conrad, New Mexico. Dr. Kennerly. 



REPTILES. 41 

EUTAENIA VAGRANS, B. & G. 

Eutainia wgram, B. & G. Catal. N. Am. Serp. 1853, 35.-GIRARi>, Herp U.S. Ex. Ex. 1858, 154; pl. xiv, figs. 5-10. 

Suo. CHAR.- Head large and high. Eight labials above, sixth and seventh very large, higher than wide; the sixth extending 
above the level of the lower edge of the eye; the seventh much larger than the fifth. Light olive brown above, with two series 
of black spots on each side, ·the upper of which encroaehe&-upon .the dorsal stripe, constricting it at regular intenals, while the 
lower encroaches upon the indistinct lateral stripe. Lateral stripe on second and third rows. Dorsal rows 21. - (Ken.nicott.) 

No. 926. Near the Gold mountains. Mollhausen. 

EUTAENIA MAROIANA, B. & G . 

.lilutainia marciana, B. & G. Catal. N. A.m. Serp. 1853, 37. 

SPEO. CH.&a.-Head triangular, short, very broad posteriorly; nose pointed. Upper labials eight, sixth largest, seventh nearly 
as large. Body r11ther stout, sub-cylindrical ; tail short. Prominent color light brown; a vertebral paler line and one lateral on 
each side, more or less indistinct. Three series of square black spots on each side, of about 56-60 in each series, from occiput 
to anus. Sides of head black, with a crescentic patch of yellowish posterior to the labial plates. Three and sometimes four 
.bl~ck vittre radiating from the eye across the jaws. A. double white spot. with a black margin on the suture of occipital plates. 

Dorsal rows 21. 

N 856 Pecos to Rio Grande, Texas.-1424 .. o. . San Antonio, Texas. Dr. Kennerly. 

NERODIA WOODHOUSli, B. & G. 
Nerodia woodlwusii, B. & G. Catal. N. A.m. Serp. 1853, 42. 

SPEc. CHAR.-Form of N. erythrogaster, but the head broader behind and more flattened above. Twenty-five ·dorsal rows of 
scales, all carinated. Three rather large post-orbitals; ante-orbital narrow ; !oral large. Three series of quadrangular dark 
blotches on a brownish clay-colored ground. The middle series separated by narrow white lines, tbe latter by intervals of the 
ground color, wider than themselve11; the three ·series perfect to the head. A double yellow occipital spot; a yellow spot 
between the supercil.~ary and vertical plates; an indistinct black line from the posterior rim of the eye to the angle of the 
mouth. Abdomen unspotted.-(Kennicott.) 

No. 1318. Antelope creek, Arkansas.-1325. Near Canadian river, Arkansas. H. B. 
Mollhausen. 

NERODIA ERYTHROGASTER, B. & G. 
Coluber erythrogaster, SHAW, Gen. Zoo!. m , 1804, 458. 
Tropidonotus erythrogaster, HoLBaoox, N. A.m. Herp. 2d ed. lll, 1842, 33; pl. viii. 

Nerodia erythrogastcr, B. & G. Catal. N. A.m. Serp. 1853, 40. 

SP. Ca.-Head elongated, narrowing forwards; oodpital region flattened; convex on the snout. Vertical plate pentagonal, 
very large, as are also the occipitals. Three post-orbitals. An elevated !oral. Dorsal rows of scales 23 in number, all very 
strongly carinated. Uniform dark bluish black above, lighter on the sides ; a lateral or external band of dull blue extending on 
the abdominal scutellre. Body beneath uniform dull coppery yellow, sometimes with the anterior edge of each scutellre bluish. 
No distinct spots on the abdomen, as in N. sipedon. Indications of three series of dorsal blotches, as in N. woodhotuii, in young 
specimens. 

No. 1324. Fort Smith, Arkansas. Dr. Shumard. 

HETERODON NASICUS, B. & G. 

Heterodon nasic~s, B. & G. Stansbury's Expl. Salt Lake, 18()2, 352.-b. Catal. N. Am. Serp. 1853, 61. 

Sno. CHAR.-Vertical broader than long. Rostral excessively broad and high. Azygos plate surrounded behind and on the 
aides by many small plates, (12-15.) A. second lora!. Lablals short 11nd excessively high. Dorsal rows of scales 23, exterior 

alone smooth. A dorsal series of about 50 blotches, with four or five others oa each side. Body beneath, black. A narrow 
white line across the middle of the superciliaries; a second behind the rostral. A. broad, dark patch from the eye to the angle 
of the mouth, cros~ing the last two labials. 

No. 1280. Near Canadian, Arkansas. Mollhausen. 
6b 
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PITYOPHIS BELLONA, B. & G. 

Churchillia bellona, B. & G., Stansbury's report, 1852, 350. 
Pituophis bellona, B. & G., Catal. N. A. Serpents, 1853, 66. 

Pituophis affinis, H ALLOWELL, Pr. A. N. So. VI, 1852, 181. 

SPEo. CH~R.-Head broad behind, tapering to the snout. Snout rather pointed, but less so than in P. sayi, elevated. CroWll 

flattened between the eyes and posteriorly. Vertical plate broad, anteriorly narrow, and elongated posteriorly. Ante-orbitals 2. 

sometimes 1 ; post-orbitals 3 or 4, Frequently a supplemental plate before the vertical. Dorsal rows of scales 29 to 35, the 7 

outer rows smooth. Head spotted with black ; transverse frontal bar from one orbit to the other well marked; the oblique 

post orbital stripe rather narrow. Color of tht~ body whitish yellow; a dorsal aeries of 45-65 subquadrate blotches from head 

to anus, transversely elongated posteriorly; 3 or 4 smaller series on each side. The lateral blotches longitudinally elongated 

near the head; vertically elongated posteriorly when they form a aeries of jet black vertical bars. Ten or fifteen traneverae 

black banda on the tail. Abdomen yellow with an external series of black spots on each ~ide.-(Kennicott.) 

No. 1528. San Antonio to Austin, Texas. :M:ollhausen. 

ARIZONA ELEGANS, Kennicott. 
Arizona elegans, KENNJCOTT, in Mex. Bound. Report, IT, 1e59; Baird Rep. Reptiles, 18, plate xiii. 

SP. Ca.- Body rather more slender than in Pityophis sayi and P. bellona, and head narrower; otherwise bearing a general 

resemblance in form to these and other species of Pityophis, especially in the protruding and recurved rostral. The tail furma 
nearly one-sixth of the total length Head depressed anteriorly, arched, and much more elevated posteriorly, where it ia not 

much wider than high, nor much wider than the neck. Vertical plate wb-pentagonal, broad in front, tapering, and very ecute 

posteriorly. Occipital& large, perf~ct, longer than the vertical. Supercilliaries small. Pre-frontal& of greater longitndinal 
extent than post frontal&, separated for more than two-thirds of their length by the apex of the nostril, the anterior angle 

extending down in front of the pre-nasal to below the level of the nostril. Post-nasal more than twice as large aa pre·nual. 

Lora! very narrow, as long as both nasals together, and longer than the post-frontals. One ante·orbital, sometimes a second 

very small one below; two poet orbitals of about equal size. Two narrow and much elongated temporal shields just behind the 

post-orbitals, entirely filling the space between the seventh upper labial and the occipital; behind this, small scale-like temporal 

shields. Eight upper labiala, seventh twice as large as any other. Fourteen lower labials, seventh largest.. Dorsal scales in 

29 to 31 rows all perfectly smooth; central rewa not much smaller; outer row largest, but not as high as long. 

Body whitish yellow above, with a dorsal series of transversely quadrate light olive brown blotches and two smaller lateral 

series on each side. Abdomen uniform clear whitish. The dorsal series of blotches are indistinctly edged white blackish ; they 

cover three or four scales longitudinally and twelve or thirteen rows transversely, and are separated by regular intervale of one 

and a half scales of the ground color. 1he lateral blotches become more or less indistinct in age from a dark suffusion over 

the ground color. Each dorsal seale occupying a dark blGtch is edged with lighter. In the young, the head above is light brown, 

with a blackish bar across the post-frontal& and through the eyes to the angles of the mouth; there is aiso a dark blotch below 

the eye and some smaller ones on the crown posteriorly. In older specimens these markings become obsolete, leaving the head 

uniform light glossy olive brown.-(Kennicott.) 

1'105. Between Pecos river and Rio Grande. Dr. Kennerly. 

SCOTOPHIS ALLEGHANIENSIS, B. & G. 

Oolubtr alltghaniemi&, HoLBROOK, N. Am. Harp. I , 1836, 111 j pl. xx.-IB. 2d ed. III, 1842, e5 j pl. :xix. 

Srotlphis aUeghaniemu, B. & G. Catal. Serp. 1853, 73. 

SPxo. CH.t.R.-Snout broad, rounded, much depressed. Vertical plate longer than broad. Superciliaries proportionally small. 

Anterior fron talij large. Occipitals rather small. Loral, nasals and anterior upper labial less elevated than in S. obsoletus and 

s. lindl!eimeri. 25-27 doreal rows, central rows elongated, moderately carinated. Entirely pitch bl.ack above. Abdomen elate 

colored posteriorly; yellow with quadrangular black blotches anteriorly. Sometimes lighter in the young, with dark donal 

blotches on a light ground.- (Kennicott.) 

No. 2257. Fort Smith, Arkansas. H. B. Mollhausen. 
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SCOTOPHIS EMORY!, B. & G. 

Scotcphis emwyii, B. & G Catal. Serpents, 1853, 157. 

SPzo. CBAR.- Head narrow, elongated, widening suddenly behind the eyes. Snout elongated, narrow, elevated, obtuse; out
line anterior to the eye subquadrangular. Crown flattened, eyes very large. Vertical plate much longer than wide, narrow 
posteriorly, much wider in front ; superciliaries narrow. Loral large, trapezoidal, acutely angled behind. Dorsal rows 25-27, 

carinations very faint, barely perceptible on the central rows. Above ash grey with a dorsal series of transverse brown blotobea, 
on each aide of which are two others of smaller size; indiatinct traces of a third. A frontal brown vltta pan ing back through 

the eye, and crossing the angle of the mouth on to the side of the neck. T wo blotches on the upper labials which are not 
margined with black.-(Kennicott.) 

No. 1716. Pecos to Rio Grande, Texas. Dr. C. B. Kennerly. 

OPHIBOLUS EVANSII, Kennicott . 

Sno. CH.t.R.-Light olivaceous brown or grey, with a dorsal series of about aixty subquadrangular dark chestnut brown 

blotches, emarginate anteriorly and posteriorly, and two smaller lateral aeries on each side. Doraal scales in 25 rowa.

(Kennicott. ) 

No. 1702. Canadian river, Arkansas. H. B. Mollhausen. 

OPHIBOLUS SPLENDIDUS, B. & G. 

Ophibolw 8J1lendidm, B. & G. Catal. N. A. Serpents, 1853, 83. 

SPzo. Ca.t.R.-Black above; the sides· black with a yellowish white spot on each scale. The body croned by tr~U~averae 

bands consisting of yellowish white spots, one in each scale. Throat marked with black. Dorsal rows 23.-(Kennlcott.) 

No. 1709. Pecos to Rio Grande, Texas. Dr. C. B. R. Kennerly. 

MASTICOPHIS TESTACEUS, B. & G. 

!hlubtr ~. Su, Long's Exped. II, 1823, 84.-HoLBROOK, N. Am. Herp. TII, 1842, 63; pl. xlll. 

Maaticophis testactU&, B. & G. Catal. N. Am. Serp. 1853, 151. 
Psammophia ftavigtdaris, HALLOWELL, Pr. A. N. So. VI, 1852, 178. 

Masticophi& ftavigtdam, B. & G. Catal. N. Am. Serp. 1853, 99. 

Sno. CaAR.- ·In alcohol, light dull yellow, tinged with brown above. Beneath, two longitudinal series of blotches, most distinct 
anteriorly. When the epidermis is removed, the whole animal appears of a soiled white. In life tinged with rose color; some_ 
specimens entirely brick red. Tail one-fifth of the total length. Dorsal rows 17. -(Kennicott.) 

No. 1994. Pecos to Rio Grande. Dr. Kennerly. 

LEPTOPHIS MAJALIS, B. & G. 

Leplophi& rrw..fali&, B. & G. Catal. N. A. Serp. 1853, 107. 

Sno. CaAR.-Reddieh green agove, yellowish white beneath. Body proportionally stouter and tail shorter than in L. l%1ti"u'. 

Snout and whole head, including vertical, longer than in latter species. ·Dorsal scales in 17 rows. 

No. 1427. Fort Smith, Arkansas. Dr. Shumard. 

DIADOPHIS DOCILIS, B. & G. 

Diadophu docili&, B. & G. Catal. N. A. Serp. 1853, 114. 

BPEo. Cuo~.a.-Body above uniform ash grey; yellowish white beneath, sparsely apotted with blwk. A proportionately broad 
yellowish white occipital ring. Doraal scales in 17 rows.-(Kennicott.) 

No. 20'78. Pecos to Rio Grande, Texas. Dr. Kennerly. 
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BUFO AMERICANUS, Leconte. 

PLATE XXV, FIG. 2. 

Bufo americanus, LEcONTE, Holbrook's N. Am. Herpetology, V, 1842, 17; pl. iv.-GJRARD, in R~ptilea u B. B. S. 
1859, 25; pl. xxxix, fig. 1-4. 

SPEc. CHAR.-Head above grooved, a ridge from the snout to the occiput, hence at almost right angle to the tympanum. 
The ridge from either side is slightly diverging from before backwards. Skin upon the head thick, and adhering to the skull. 
Parotids sub-reniform. Tympanum well developed. A. subgular vocal sac in the male eex. Limbs large and stout. Firat 
finger larger than the second. A. large carpal corneous disk and a small one. No membranous fold at the .. inner lower edge of 
the tarsus. Toes semi-palmated. Two metatarsal tubercles, the internal large and spade-shaped, the external small and 

sub-conical. Large papilla on the back. Greenish or yellowish brown above, with scattered black patches or spots. A 

vertebral fuscous vitta or streak. Two black patches under the eye, occasi;mally spotted about the nostrils and over the jawe. 

Beneath dirty yellowish.-( Girard.) 

2558, 2559. Fort Smith, Arkansas. Dr. Shumard. 

BUFO NEBULIFER, Girard. 

Bufo granulosus, B. & G. Pr. A.. N. Sc. VI, 1852, 173. (Not of Spix.) 

Bufo nebulifer, GIRARD, Pr. A. N. Sc. VII, May, 1854, 87. 

SPEc. CHAR.-Upper surface of head deeply excavated or concave; concavity bordered with conspicuous ridges. Skin very 
thin and firmly adhering to the skull. Parotid small; eyes and tympanum rather large. Tongue moderate, broadest posteriorly. 

Upper jaw emarginated. Inner finger much longer than the second, which is longer than the fourth. Two well developed 

carpal disks. No membranous fold along the tarsus. Toes semi-pal mated; two metatarsal tubercles. Palm of bands and sole 
of feet tuberculous. Yellowish brown with a dor8al broad streak of the same tint. An interocular black bar on either aide of 
the dorsal streak extending to the whole length of the body. Sides maculated; upper part of limbs barred. Beneath unicolor 

in the adult, spotted in the young.-(Girard.) 

2592. San Pedro, Texas.-2601. San Antonio. Dr. Kennerly. 

BUFO WOODHOUSII, Girard • 

PLATE XXV, FIG. 1. 

Bufo dorsalis , HALLOWELL, Pr. A. N. Sc. VI, 1852, 181.-!B. Sitgreaves' Report, 1853, 142 ; pl. xix. (Not of Spit.) 

Bufo woodhousii, GIRARD, Pr. A. N. Sc. VII, May, 1854, 86. 

2632. Canadian river ; and 2646. Antelope Hills. H. B. Mollhausen. 

BUFO COGNATUS, Say. 

PLATE XXVI. 

Bufo cognatus, SAY, Long's Exped. II, 1823, 190.-HoLBROOK, N. Am. Herp. V, 1842,21; pl. v.-B. & G. Marcy'• 

Report, 1853, 242; pl. xi. 

Red river, Arkansas. Bufo lentiginosus is represented on Plate XXVII for comparison. 

ACRIS CREPITANS, Baird. 

Hylodes gryllus, DEKAY, N.Y. Zool. III, 1842, 70; pl. xxii, fig. 61. (Not of Leconte.) 

Acris crepitans, BAIRD, Pr. A. N. Sc. VII, 1854, 59. 

SPEc. CHAR.-Brownish above. The median region of head and body above bdght green; a dark triangle between the eyes. 

Three oblique blotches on the sides, nearly equidistant; the first behind the eye, the last on the flanks and running up eD the 
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back i all usually margined with lighter. A ·narrow white line from the eye to the arm. Beneath yellowish-white. Inforior 

face ef thigh plain. Tibia a little more than half the length of the body; foot rather smaller. Head rather obtuse, ecarcely 

longer than broad. Web l)f hind foot extending to the penultimate articulation of the fourth toe. 

Fort Smith, Arkansas.-32'10. Gypsum creek. Mollhausen.-3262. San Pedro, Texas. 
Dr. Kennerly. 

RANA CATESBIANA, Shaw.-Bull Frog. 

Rana catesbiana, SHAW, Gen. Zool. Ill, Amphibia, i802, 106; pl. x.nili. 

Rana boans, r~AOEP. Hist. Nat. Quad. Ovip. 1798. 

Rana pipitns, lliRLAN; Sill. Am. Jour: X, 1825, 62.-HoLBRoox, N. Am. Herpet. IV,· 1842,77; pl. xviii. (Not of 

Linnreus.) 

Fort Smith, Arkansas. Dr. Shumard.- 3336. Shawnee village. H. B. Mollhausen.-
3319. San Antonio. Dr. Kennerly. 

RANA CLAMITANS, Daud. 

Rana clamitans, DAUDIN, in Sonnini and Latreille, Hist. Rept. II, 1802, 157.-HOLBROOB:, N. Am. Herp. IV 
1842, S.'i ; pl. xx. 

Rana damata, DAuDIN, Hi st. Nat. Rept. VIII, ·1803, 104.-Do~t. B111. Erp. Gen . .:Vill, 1841; 373. 

Rana fontinalis, LEcONTE, Ann. N. Y. Lye. I, 18't5, 281.-HoLBRoox, N . . Am. Herp. IV, 1842, f!1; pl. ni. 

Ranaria melanota, RAFINESQUE, Annals of Nature, 1820, No. 25. 

Rana jlavoviridis, lliRLAII', Sill. Am. Jour. X, 1825, 58. 
Rana horiconensis, HoLBROOK, N. Am. Herp. ht ed. ill, 1838, 91 ; pl. xviU. 

Rana nigri.cans, .AGASSIZ, Lake Superior, 1850, 379 ; pl. vi, figs. 4, 5. 

Fort Smith, Arkansas. Lieutenant Whipple. 

RANA HALECINA, Kalm. 

Rana halecina, KALM.-DAumN, Hist. Nat. Rept. Vlll, 1803, 122.-HoLBROOB:, N. Am. Herp. IV, 1842,91; pl. xci. 
Rana pipiens, GMELIN, Syst. Nat. 1788, 1052. 

Rana utricularis, HARLAN, in Silliman's Journal, X, 1825, 60. 

8323. Fort Smith, Arkansas. Dr. Shumard. 

RANA BERLANDIERI, Baird. 

Rana berlandieri, BAIRD, Rep. Mex. Bound. Survey, n, 1859, Reptiles, 27 ; pl. XXltvi. 

Sno. CHAR.-Size large. Body stout, robust. Eye distant not quite one and a half times its diameter from tip of snout, 
and contained two and two-third times in the length of jaw from rictus. Tympanum two-thiraa the aiameter of the eye. A 

vocal vesicle on each side of the head. A glandular fold on each side the jaw, and another broad and depreued on each aide 

of ~he body. Between these is on~ pair of ridges along the coccyx ; several pairs more interrupted anterior to it. Skin 

corrugated and irregular, quite pustular in some specimens. Feet webbed from the bulb of the toes; web e;cavated on the inner 

edges ; last joint of longest toe free. ~'emur about half the length of body, shorter than the tibia. 

Color above greenish olive, with distant sub-circular blotches of darker, scarcely areolated in the preserved apecimene'. 

Beneath yellowish white, with brown mottlings on the th~oat. An indistinct whitish line on the sijje of the head, especially in 
the yonng ; the lateral ridge bronzed. 

San Antonio to Fort I nge. Dr. Kennerlr. 

NECTURUS LATERALIS, Baird. 

Triton lateralis, SAY, Long's Exped. R. Mts. I, 1823, 5. 

Menobranchus lateralis, fuRLAN, Ann. N. Y. Lye. I, 1825,~21.-HoLBROOK, N. Am. Herp. m, 1842, 119; pl. XXX. 

4068. Fort Smith, Arkansas. Dr. Shumard. 
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No. 5. 

REp 0 R T UP 0 N FISH E S .C 0 L L E C T ED: 0 N THE SURVEY • 

BY. 0. GIRARD, M. D. 

1. DIOPLITES NUECENSIS, G r d .--.:.Trout, or River· Bass. 

GEN. REP. PAGE 4.1 

SPEo. CuAa.-Body elongated, sub-fusiform. Head constituting a little le~~ .than ~~e third of the entire lengt~ . Posterior 
extremity of maxillary extending to a vertical line drawn posteriorly to the orbit. Scales on the cheeks nearly .equW.. in s!ze 

to those on the gill covers. Origin of ventrals posterior to the base of pectorals. Upper regions reddish brown, maculated. A 
laternl dark band. Inferior regions whitish, unicolor. 

396, 401. Rio Blanco, Frio, Seco, and Medina, Leon river, Texas. Dr. C. :a. Kenn.erly. 

2. AMBLOPLITES IN.TE~RUPTUS, G r d :-The Perch of the San Franciscans. 

GEN. REP. 10. PLAU II, FIGS. 1--4. 
-

8PEO. CuAR.-Poeterior extremity of maxillary reaching a vettical line dr.awn .!;lack of the pupil. Poaterior margin of 
caudal fin sub-emarginated. Origin of ana1 fin opposite the eleventh ray of the dorsal. Interrupted dark banda on the aides. 
Two streaks diverging from the eye- one running towards the opercnlar spot, .the ot~er. obliquely downwarda. 

280. San Francisco, California. Dr. C. B. Kennerly . 

3. CALLIURUS MELANOPS, Grd. 

GEN. REP. 11. PLATE III. 
BP Ec. 0HAR.-Mouth very large; cleft directly obliquely upwards. Posterior extremity of maxillary extending to a vertical 

line drawn posteri9rly to the orbit. Eye large. Insertion of ventrala situated oppoaite the baae of the pectorals, a little in 
advance of the or(gin of the dorsal ; their tips not extending to the vent. f:!cales very large. · ~round color reddish brown, 
with a blackish spot upon the centre of each scale. A black patch· at the upper and posterior margin of the opercle. Soft 
portion of dorsal and anal spotted at their baae. 

281. Leon river, Texas.-373. Rio Medina, Texas. Dr. C. B. Kennerly, 

4. OALLIURUS DI.A.PHANUS, G rd. 

GEN. REP. 13. PLATE IV, FI<¥1. 1-~: 
Sno. CH.l.R.-Mouth large; gape oblique upwards. Posterior extremity of maxillary extending to a vertical line drawn in 

advance of the pupil. Eye · Iarge. Insertion of ventrals situated posteriorly to ·the bue of p~ctorala,-and the origin of the 
dorsal; their tips overlapping the vent. Scales large. Greyish oli~e ,al>ove ; yellowish or whitish beneath. Soft portion of 
dorsal and anal fins provided with a black spot. 

374. Rio Blanco; Texas. Dr. C. B. Kennerly. 

5. CALLIURUS -FORMOSUS, .Grd. 

GEN. REP.-14. PLATE V, F IGS. 1-4. 
BPEo. Ou&a.- Mouth large ; gape oblique up~ards. Posterior extremity of. maxillary extending .· to a vertical line p818iog 

be) ond the middle of the pupil. Eye moderate. Insertion of veotrals aituated under the ~ue of pectorala and a little poate 

1 
This reference is .to the General Report on Fishes, (Part IV,) in the present volume. 
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riorly to the anterior margin ~f the dorsal, their tips reaching the vent. Scales moderate. Reddiah brown above, •potted with 

black ; greyish beneath. Soft portion of dorsal and anal fins provided with a black patch. 

375. Tributary of Gypsum creek, Canadian. H . B. Mollhausen. 

6. CALLIURUS LONGULUS, Grd . 

GEN. REP. 16. PLATE V, FIGS. 5-8, and PLATE.Vl, FIGs. 5-8. 

SPEc. CHAR.-Mouth moderate; gape oblique upwards. P osterior extremity (lf maxillary extending to a vertical line inter

secting the pupil. Eyes moderate. Inser tion of ventrals situated opposite the inferior edge of the base of the pectorah and 

posteriorly to the origin of the dorsal, their tips extending to the vent. Scales moderate. Reddish brown above; greyish 

beneath. Soft portion of dora~! and anal fins provided with a black patch. 

407. Rio Seco, Texas. Dr. C. B. K ennerly. 

7. CALLIURUS MICROPS, G rd. 

GEN. REP. 17. PLATE IV, FIGs. 5-8. 

SPEc. CHAR.-Mouth moderate; gape oblique upwards. PoHterior extremity of maxillary extending to a vertical line drawn 

midway between the anterior rim of the orbit and the pupil. Eye small. Insertion of ventrals situated posteriorly to the base 

of pectorals and the origin of the dorsal; their tips not reaching the vent. Scales moderate. R eddish brown above, with 

centre of scales lighter; greyish beneath. Soft portion of dorsal provided with a black patch. 

413 apd 414. Rio Brazos, Texas. Dr. George G . Shumard. 

8. BRYTTUS ALBUL US, G rd. 

GEN. REP. 19. PLATE VI, FIGs. 1-4. 

SPEc. CHAR.- Body sub-elliptical, rather contracted and deep. Nape convex, and snout sub-conical. Posterior extremity 

of maxillary extending to the anteri<,r rim of the orbit. Insertion of ventrals situated posteriorly to the base of the pectorals 

and the anterior margin of the dorsal ; their tips overlapping the vent. Scales rather large. Pale reddiah brown, lighter 

beneath than above. Fins greyish olive; dorsal with a black patch. 

421. Rio Blanco, Texas. Dr . C. B. Kennerly. 

9. BRYTTUS SIGNIFER, G rd. 

GEN. REP. 20. PLATE VII, FIGS. 5-8. 

SPEc. CHAn.- Body contracted and deep. Nape convex, and snout sub-conical. Posterior extremity of maxillary extending 

to a vertical line drawn in advance of t,he pupil. Insertion of ventrals situated posteriorly to the base of pectorals and tbe 
origin of dorsal, their tips overlapping the vent. Scales moderate. Reddish brown, lighter beneath than.above; donal and 

anal fins provided with a black patch. 

422. Rio Medina, T exas. Dr. C. B. Kennerly . 

10. BRYTTUS HUMILIS, G rd . 

GEN. REP. 21. PLATE VII, F IGS. 9-24. 

Snc. CHAR.-Body sub-elliptical. Nape convex, and snout sub-conical. Posterior extremity ef ma.xillary extending beyond 

the anterior rim of the orbit. Insertion of the vent rals situated poster iorly to the base of pectorals, and a little in advance 

of the origin of the dorsal, their tips overlapping the vent. Scales large. Reddish brown or dusky, maculated. Fina unicolor; 

dors11l sometimes blotched. 

H. B. Moll-423- 428. Near Rock Mary, Old Fort Arbuckle, Sugar-loaf creek , Ar~an~as. 

hausen . 
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11. POMOTIS SP"Ii1CIOSUS, B. & G.-The Southern Sunfish. 

GEN. REP. 23. PLATE VIII, Fms. 5- 8. 

SPEc. CHAR.-Body sub-elliptical in profile; bead small, snout bluntly sub-conical; mouth small; posterior extremity of 
maxillary extending to th_e anterior rim of the orbit; inferior edge of preorbital bone, and limb of preopercle finely serrated ; 

opercular flap sm~ll ; spinous portion of dorsal fin elevated; anal spines well developed; caudal emarginated. Reddish brown, 
lighter beneath, young transvrsally banded; fins greyish or yellowish ; a black patch upon the donal. 

436 and 437. Rio Medina, Rio Seco, Texas. Dr. C. B. Kennerly. 

12. P OMOTIS HEROS, B. & G. 

GEN. REP. 24. PLATE IX, Fms. 13-16. 

SPEO. Cu&a.-Head, mouth, and eye larger than in P. speciosus; edge of preopercle inconspicuously serrated; pectorals 
projecting beyond the tips of ventrals; anal fin provided occaaionally with a black patch, as well aa the donal. 

444. Rio Blanco, Texas. Dr. C. B. Kennerly. 

13. POMOTIS AQUILENSIS, B. & G. 

GEN. REP. 25. PLATE IX, Fms. 1-4) and PLATE X, Fms. 8-11. 

SPEO. C.IIAR.-Body sub-elliptical in profile. Head modtlrate; snout bluntly sub-conical. Mouth moderate; posterior 

extremity of maxillary extending to a line intersecting the anterior rim of the orbit. Eye moderate. Edge of the preopercle 
slightly denticulated or serrated. Opercular flap variable, oftentimes elongated and well developed. Extremities of pectorals 

not extending as far back as tboso of the ventrals, which overlap the vent and reach the anterior margin of the anal fin. Reddish 

brown; fins greyish olive, u11icolor ; dorsal and anal provided with a black patch. 

452, 455. Near San Pedro, Texas; near San Antonio, Texas; Leon river, Texas; IUo 
Blanco, Texas. Dr. C. B. Kennerly.- 481. Sugar-loaf creek, Arkansas. H. R Mollhausen. 

14 . POMOTIS FALLAX, R & G. 

GEN. REP. 27. PLATE VIII, Fms.--9- 12; PLATE IX, Fros. 5-12, and PLATE X, Fms. 1-7. 

SPEo. CuAa.-Body sub-circular or sub-elliptical. H ead moderate; snout bluntly sub-conical. Mouth large; posterior 
·extremity of maxillary extending to the anterior rim of the pupil. Eye moderate. Edge of preopercle not crenated. 
Opercular flap very large, Spinous portion of dorsal fin of medium height ; its origin situated opposite the base of the 
pectorals. Caudal emarginated posteriorly . . Tips of ventrals extending to the anterior margin of the anal. Blackish or reddish 
brown; lighter beneath than above. Sides of head provided with bluish spots, sometimes confluent into irregular lines. A black 
patch upon the base of the dors&l fin. 

463 and 464. Sans Bois creek and t ributary of Gypsum creek, Uanadian. H. B. Mollhausen. 
465, 467. Rio Seco and Rio Medina, Texas. Dr. C. B. Kennerly. 

15. CHIROPSIS CONSTELLATUS, G r d. 

GEN. REP. 42. PLATE X IX. 

SPEc. CHAR.-Dorsal fins contiguous. Caudal fin posteriorly sub-concave. Anal exteriorly rounded, or canYex. Scales on 
the middle of the flanks conspicuously larger than elsewhere. Greenish brown with groups of black dots on the anterior part 

of body and sides of head. P ectorals densely dotted with black. 

263. San Francisco, California. Dr. C. B. Kennerly. 

7 b 
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16. SEBAS'l1ES ROSACEUS, G rd. 

GEN. REP. 78. PLATE XXI. 

SPEc. CHAR.-Upper surface of head provided with horizontal and acute ridges. Posterior extremity of maxillary extending 
to a vertical line intersecting the pupil. Origin of dorsal fin situated in advance of the base of the pectorals. Uniform reddish, 
lighter beneath than above. 

343. San Diego, California. Lieutenant W. P. Trowbridge. 

17. AMBLODON GRUNNIENS, Rafin.-Buffalo Perch, Grunting Perch, &c. 

GEN. REP. 96. PLATE XXIII. 

Sue. CHAR.- Profile of the head depressed on the nape. Snout thick, blunt, and short. Posterior extremity of maxillary 

extending to a vertical line intersecting the anterior rim of the pupil. Extremities of pectorals almost even with the tips or 
ventrals, or else projecting slightly beyond them. First anal spine diminutive; second one stout and well developed. Cauda} 
fin posteriorly convex. Color bluish·gray, lighter beneath than above. Fins grayish-olive; anal maculated. 

621. Arkansas river, near Fort Smith.-624. Near mouth of Poteau river. Dr. George G. 
Shumard. 

18. ATHERINOPSIS CALIFORNIENSIS, G rd.-California" Smelt," 

GEN. REP. 103. PLATE XXUc. 

SPEc. CHAn.-Head small and sub.quadrangularly pyramidal, constituting the sixth of the entire length. Base of anal fin 
much longer than that of the second dorsal. Greyish brown above; light brown or @ilvery beneath. Fins olivaceou~, unicolor-

353. San Francisco, California. Dr. C. B. Kennerly. 

19. PORICHTHYS NOTA'I'US, Grd. 

GEN. REP. 134. PLATE XXV. 

S1•Ec. CHAn.-Upper surface of head quite flat. An acute preopercular spine stretching across the opercle. Posterior 
extremity ofmaxillar bone extending to a vertical line drawn posteriorly to the orbit. Four series of pores on either side of the 

body. A sub-gular and an abdominal series, as also several of these on the sides of the head. Upper regions dark bluish violet; 
sides and belly silvery grey. A sub-crescentic vitta beneath the eye. 

520. San Francisco, California. Dr. C. B. Kennerly. 

20. MORRHUA PROXIMA, Grd. 

GEN. REP. 142. PLATE XLa, Fras. 5-8. 
SPEC. CHAn.- Snout sub-conical; thickish; upper jaw protruding beyond the lower one. Posterior extremity of maxiUar 

bone extending to a vertical line which would intersect the pupil. Dorsal and anal fins all distinct from one another. Anterior 

anal longer than the second dorsal. Caudal fin posteriorly sub-truncated. Yellowish ash or brown above; sides and belly 
silvery white. 

524. San Francisco, California. Dr. C. B. Kennerly. 

21. PAROPHRYS VETULUS, Grd. 

GEN. REP. 153. 
SPEC. CHAR.-Body quite elongated and sub-elliptical; peduncle of the tail slender. Posterior extremity of maxillary 

extending to a vertical line drawn inwardly to the anterior rim of the orbit. Origi~ of anal fin placed posteriorly to the base of 

the pectorals. Dorsal and anal fins nearly even posteriorly. Scales minute; lateral line very conspicuous. Color of body and 
head reddish ash; fins olivaceous, maculated. 

699. San Francisco, California. Dr. C. B. Kennerly. 
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22. PSETTICHTHYS SORDID US, G r d . 

GEN. REP. 55. PLATE XLb. 

SPEC. CHAa.-Body elongated and sub-elliptical. Eyes large, situated on the left side ; interocular apace very narrow. Jaws 

nearly even when mouth is closed. Posterior extremity of the maxillary extending to a vertical line intersecting the pupil. 
Anterior rays of dorsal fin gradually increasing in height. Dorsal and anal fins nearly even posteriorly. Origin of anal situated 
on a line passing immediately behind the base of the pectorals, and preceded by a very small spine. Scales moderate sized; 
lateral line almost straight from head to tail. Ground color of a soiled yellow; the scales being margiued with black. 

702. San Francisco, California. Dr. C. B. Kennerly. 

23. GLYPHISODON RUBICUNDUS, Gr d . 

GEN. REP. 161. PLATE XXIV. 

SPEC. CHAR -Body very deep and sub-elliptical in profile. Head moderate; mouth and eye small. Opercular scales very 

large. Spinous portion of dorsal fin very low; soft portion of dorsal and anal sub-lanceolated. Posterior margin of caudal 
deeply emarginated, the lobes being rounded off. Tips of ventrals reaching the vent. Lateral line ending under the soft portion 
of the dorsal fin. Color uniform deep crimson 

484. Monterey, California. Lt. W. P. Trowbridge. 930, (by error 868.) San Diego, 
California. Lt. W . P. Trowbridge. 

24. EMBIOTOCA LINEATA, G rd. 

GEN. REP. 174. PLATE XXXI & PLATE XXVI, Fms. 5 & 6. 

SPEC. CIIAR.-Body sub-elliptically elongated. Anal fin elongated, with external margin nearly straight, diminishing gradually 
in depth posteriorly, its origin being opposite to the sixth articulated ray of .the dorsal. Tip of pectorals reaching a vertical 

line intersecting the base of last but one dorsal spine. Eyes of medium size. Posterior extremity of maxillary even with the 
vertical of anterior rim of orbit. Frontal region slightly depressed above the eyes. Brancbiostegals five in number. Sixty-two 
scales in lateral line. Ground color of upper regioJl dark olive or reddish brown; reddish yellow beneath. Sides of abdomen 
with light longitudinal stripes intersecting the point of union of the rows of scales. Anal deep purple, with a yellowish vitta at 
its base. 

537. San Francisco, California. Dr. C. B. Kennerly. 

25. HOLCONOTUS RHODOTERUS, A gas s. 

GEN. REP. 193. PLATE XXXV .; PLATE XXXVI, Fms. 1-4, and PLATE XXVI, Fms 7 & 8. 

SPI!C. CIIAR.-General form elongated, neither elliptical nor fusiform. Frontal region- sub-concave. Head sub-conical; 
mouth small ; posterior extremity of maxillary not quite reaching the vertical of anterior rim of orbit. Eyes rather large and 

circular. Brancbiostegals, five. .A.bout.forty-four scales in lateral line. Bluish grey or olive above, silvery or yellow upon the 

sides, with rose colored spots diPposed in longitudinal series. 

565 and 566. Presidio, California. Lt. Wm. P. Trowbridge. 

26. AMPHISTICHUS ARGENTEUS, A gas s . 

GEN. REP. 201. PLATE XXXIX. 

BPEo. CHAn.- General form sub-elliptical, more convex above than below. Snout anteriorly rounded. Posterior extremity 
of maxillary reaching a vertical line passing behind the pupil. Anterior anal spines rather large. Sixty-eight scales. in lateral 

line. Branchiostegals, six. Bluish grey above, sides silvery with indistinct olivacieous transverse bands. Vertical fins and 
ventrals olivaceous; pectorals yellowish. 

558. San Francisco, California. Dr. C. B. ennerly. 
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27. PIMELODUS CATULUS, G rd. 

GEN. REP. 208. PLATE XLI, FIGS. 4-6. 

SPEC. CnAn.-Head very much depressed, constituting a little less than the fourth of the total length. Jaws equal i mouth 

of medium size. Eye rather small, sub-circular; its diameter entering about six and a half times in the length of the side of the 
head, and four times over the interocular space. The bnse of the anal enters five times in the total length. Caudal posteriorly 
sub· truncated, and constituting the sixth of the total length. Pectoral spines serrated upon their inner and outer IU!peets. 

926 and 927. Fort Smith, Arkansas. Dr. Geo. G. Shumard. 

28. PIMELODUS ANTONIENSISJ G r d . 

GEN. REP. 209. 

SPEc. Cm.n.-Head quite depressed, nearly wedge-shaped, constituting about the fourth of the total length. Upper jaw 
longest; mouth large. Eye small, sub· elliptical; its diameter entering about eight times in the length of the side of the head, 
and somewhat over four times in the interocular space. Dorsal spine slender, slightly serrated posteriorly. Base of anal flo 

somewhat longer than the bead. Caudal fin posteriorly rounded, forming a little less than the sixth of the total length. Pectoral 
spine serrated upon its inner edge. Reddish brown above; whitish beneath. 

923. Near San Antonio, Texas, Dr. C. B. Kennerly. 

29. PIMELODUS-FELINUS, G rd . 

GEN. REP. 209. 

SPEC. CnAn.-Head very much depresseu, entering four and a half times in the total length. Mouth large; jaws equal. Eye 

moderate, sub-circular; its diameter being comprised about six times in the length of the side of the head, and about thrice 
on the interocular space. Dorsal spine slender, posteriorly serrated. Base of anal fin entering four times and one-third iu the 
total length. Caudal rounded off posteriol'ly, forming the sixth of the total length. Pectoral spines serrated upon their inner 

and outer edges. 

924. Trib. of Gypsum creek, Canadian. H . B. Mollhausen.-925. Coal creek, Arkansas. 
H. B. Mollhausen. 

30. MOXOSTOMA CLA VIFORMIS, G rd. 

GEN. REP. 219. PLATE XLVIII, Fras. 5-9. 

SPEc. CHAR.-Head constituting the fifth of the total length. Mouth rather small; lips conspicuously plaited or ridged. Eye 

moderate sized, circular; its diameter contained about four times in the length of the side of the bead. Anterior margin of dorsal 

fin nearer the snout than the base of the caudal. Ventrals inserted opposite the fifth ray of the dorsal. Caudal fin posteriorly 
concave. Anal fin narrow and deep. Scales much longer than deep, very much imbricated. Yellowish brown, rather dusky 

along the dorsal region. 

165. Coal creek, tributary of South Fork of Canadian. H. B. Mollhausen. 

31. DIONDA PLUMBEA, Gr d. 

GEN. REP. 228. PLATE LII, FIGS. 21-25. 

SPEc. CHAn.-Body elongated, sub-fusiform, compressed. Head sub pyramidal, anteriorly blunt, constituting the fifth of the 

total length. Gape of mouth slightly arched, its angle not extending as far as a vertical line drawn in front of the orbit. The 
eye is large, sub-circular. The caudal fin enters about six times in the total length. Insertion of ventra.ls situated slightly back
wards of the anterior margin of the dorsal. Scales moderate sized, deeper than long. Greyish brown above; whitish or 

yellowish beneath, with a. black spot at the base of the caudal. 

35. Head waters of Canadian river. H. B. Mollhausen. 
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32. DIONDA SP ADICEA, G rd. 

GEN. REP. 229. PLATE· LII, FIGS. 26-30. 

SPEO. CuAn.-Body slender and sub-fusiform, compressed. Head sub-conical, constituting about the sixth of the total 
length. Gape of mouth very slightly arched, its angle not reaching a vertical line drawn in advance of the orbit. Eye moderate, 

sub-circular. Caudal entering about five times in tll.e total length. Insertion of ventrals situated under the anterior margin of 
the dorsal. Scale moderate sized, somewhat longer than deep. Reddish b·rown above; dull whitish beneath, with a black spot 
at the base of the caudal. 

34. Fort Smith, Arkansas. H. B. Mollhausen. 

34. DIONDA GRISEA, Gr d . 

GEN. REP. 230. PLATE LII, Fms. 6-10. 

SPEo. CHAR.-Body rather deep upon its middle; greatest depth nearly equal to the length of the head. Head sub-conical 

and slender, contained five times and a half in the total length ; snout tapering; gape of mouth nearly horizontal, its angle being 

far from reaching a vertical line drawn in advance of the orbit. Eye moderate, sub-circular. Caudal fin entering nearly five 
times and a half in the total length. Insertion of ventrals situated somewhat posteriorly to the anterior margin of the dorsal. 

Scales moderate sized, deeper than long. Reddish ash above; olivaceous beneath; fina unicolor. 

931. Twenty miles west of Choctaw agency. H. 1;3. Mollhausen. 

35. HYBORHINCHUS PERSPICUUS, G rd. 

GEN. REP. 231. . PLATE LII,-Fms. 16-20. 

SPEo. CHAR.-Head constituting about the fifth of the total length. Eye sub-elliptical, its diameter entering three times iu 

the length of the side of the head. Greatest depth of the body nearly equal to the length of the head. Caudal fin entering five 
times and a half in the total length. Insertion of ventrals situated under the anterior margin of the dorsal. Scales anteriorly 

sub-truncated. Reddish brown above, sulphur yellow beneath ; lateral line minutely dark spotted. A black spot at the base of 
the caudal, and at the anterior margin of the dorsal also. 

144. Arkansas river, near Fort Smith. Dr. George G. Shumard. 

36. HYBORHYNCHUS PUNICEUS, Grd. 

GEN. HEP. 232. PLATE LII, FIGs. 1-5 and FIGs. 11-15. 

SP.Eo. CHAR.- Head constituting the fifth of the total length. Eye sub-circular; ita diameter entering three times and a half 
in the length of the side of the head. Greatest depth of body less than the length of the bead. Caudal fin entering six times 
in the total length. Insertion of ventrals situated somewhat posteriorly to the anterior margin of the dorsal. Scales rounded 

upon their anterior edge. Uniformly pale red, lighter beneath than above; fins olivaceous. 

145. Antelope creek, tributary of Canadian. Dr. Kennerly.-146. Uano Estacado. H. 
B. Mollhausen. 

3'7. HYBORHYNCHUS TENELLUS, Grd. 

GEN. REP. 231. 

SPEo. CHAR.-Head entering about five times and a half in the total length. Eye large, sub-circular, its diameter being 

contained somewhat over three times in the length of side of head. Greatest depth of the body leBI than the length of 
head. Caudal fin constituting abou,t the sixth of th~ total length. Insertion of ventrals situated somewhat in advance of the 
anterior margin of the dorsal. Reddish brown above ; yellowish beneath. 

143. Tw-enty miles west of Choctaw agency. H. B. Mollhausen. 
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38. llYBORHYNCHUS CONFER'rUS, G rd. 

GEN. REP. 233. PLATE LIX, FIGS. 11- 15. 

SPEc. CHAR.-Head constituting the fifth of the total length. Eye sub-circular; its diameter entering nearly four times in 

the length of the side of the head. Greatest depth of the body more than the length of the bead. Caudal fin entering five 
times in the total length. Insertion of ventral fins situated opposite the anterior margin of the dorsal. Scales rounded upon 
their anterior edge also. Pale reddish above; yellowish beneath. A black spot at the anterior margin of the dorsal. Peduncle 

of tail with a dark streak along its middle. 

147. Hurrah creek, tributary of Rio Pecos. H. B. Mollhausen. 

39. HYBOGNATHUS ARGYRITIS, G rd . 

GEN. REP. 235. PLATE LUI, FIGs. 5-8. 

SPEc. CaAn.-Body sub-fusiform in profile. Head sub-conical, contained five times aud a half in the total length. Eye 
large and sub-circular. Anterior margin of dorsal fin nearer the extremity of the snout than the base of the cauda:J. Insertion 

of ventrals equidistant between the two points just alluded to in reference to the dorsal. Caudal fin entering four times and a 
half in the total length. Scales anteriorly sub-truncated. Olivaceous brown above, yellowish beneath, with a silvery streak 
along the middle of the flanks. Fins unicolor, greyish olive. 

86. Arkansas river, near Fort Smith. Dr. George G. Shumard. 

40. GOBIO VERNALIS, G r d . 

GEN. REP. ~49. 

SPEc. CHAR.-Head contained about five times and a half in the entire length, in which the caudal fin enters four times. Eye 

large, sub-circular; ita diame~ entering three times and a half in the length of the side of the head. Body sub-fusiform, 

rather thick anteriorly; anterior margin of dorsal fin nearer the extremity of the snout than the insertion of the caudal. Tip 
of pectorals not extending as far as the origin of the ventrals ; tip of ventrals extelJding to the anterior edge of the vent. 

Yellowish brown; sides silvery. 

78. Arkansas river, near Fort Smith. Dr. George G. Shumard. 

41. LEUCOSOMUS P ALLIDUS, G rd . 

GEN. REP. 251. PLATE LXI, FIGS. 6- 10. 

SPEc. Crun.-H ead moderate sized, rather elongated, entering four times and a half in the total length. Snout sub-conical 

and tapering. Eye moderate; its diameter being contained five times in the length of the side of the head. Gape of mouth 
somewhat oblique; posterior extremity of the maxillary extending to a vertical line intersecting the anterior rim of the pupil. 

Anterior margin of dorsal fin nearer the insertion of the caudal than the extremity of the snout. Insertion of ventrals situated 
somewhat in advance of the anterior edge of the dorsal. Greyish brown above, yellowish white beneath; a black spot at the 

base of the caudal a)ld anterior edge of the dorsal fin. 

157. Antelope creek, tributary of Canadian. Dr. C. B. Kennerly. 

42. LEUCOSOMUS INCRASSATUS, Grd. 

GEN. REP. 252. PLATE LXI, FIGS. 1-6. 

SPEc. CaAn.-Head rather large, sub-conical, constituting about the fourth of the total length. Eye moderate aized i ita 
diameter entering a little over five times in the length of the side of the head. Gape of the mouth slightly oblique; posterior 

extremity of maxillar bone reaching a vertical line drawn within the anterior rim of the orbit. Anterior margin_ of dorsal fin 

equidistant between the fork of the caudal and the extremity of the snout. Insertion of ventrals situated in advance of the 

anterior edge of the dorsal. Dark greyish above, light greyish beneath, with a black spot at the anterior edge of the donal. 
Other fins unicolor, light yellowish olive. 

156. Twenty miles west of Choctaw agency. H. B. Mollhausen. 
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43. EXOGLOSSUM MIRABILE, G rd. 

GEN. REP. 256. PLATE LVI, FIGs. 5- 8. 

SrEc. CHAR.- Head sub-conical, blunt, and constituting the sixth of the total length. Mouth emall; posterior extremity of 
maxillar bone even with a vertical line drawn across the nostrils. Eye sub-circular; its diameter entering four times in the 
length of the side of the head. Anterior margin of dorsal much nearel' the extremity of the snout than the baae of the 

caudal. Insertion of ventrals placed somewhat posteriorly to the anterior margin of the dorsal, their tip nearly reaching the 
vent. Reddish brown above; middle of flanks with a silvery band; beneath light reddish. 

47, Arkansas riv.er, near Fort Smith. :pr. George G. Shumard. 

44. CLIO LA VIV AX, G r d • 

GEN. REP. 258. 

SPEo. CHAR.- Head contained somewhat over five times in the total length_. Eye moderate; its diameter entering three 
times and a half in the length of the side of the head. Posterior extremity of maxillar bone not reaching a vertical line drawn 

in front of the orbit. Anterior margin of dorsal fin nearer the insertion of the caudal than the extremity of t-he snout. Yel
lowish with an obsolete greyish streak along the middle of the flanks, and a black spot at the base of the caudal. 

30. Leon river, Texas. Dr. C. B. Kennerly. 

5. ALBURN_ELLUS DILECTUS, Grd. 

GEN. REP. 259. PLATE LVII, FIGs. 9-12. 

SPEC. CHAR -Head forming a little more than the sixth of the total length. Posterior extremity of maxillar bone reaching 

a vertical line drawn at the anterior rim of the orbit. Diameter of eye entering three times in the length of the aide of the head. 

Anterior margin of dorsal fin somewhat nearer the fork of the caudal than the extremity of the . snout. Insertion of ventrals 
nearer the extremity of the snout than the base of the caudal fin. Pectorals slender, though far from ;eaching the insertion of 

the ventrals. Reddish yellow, with a lateral silvery streak. 

'Tl. Arkansas river, near Fort Smith. Dr. George G. Shumard. 

46. ALBURNELLUS UMBRATILIS, G-rd. 
) 

GEN. REP. 260. 

SPEC. CHAR.-Head constituting about the fifth of the whole length. Posterior extremity of the maxillary extending to a 

vertical line drawn at the anterior rim of the orbit. Diameter of the eye entering three times and a half in the length of the 
aide of the head. Anterior margin of dorsal fin nearer the extremity of the snout than the fork of the caudal. Insertion of 

ventrale nearer the extremity of the snout than the baae of the caudal. Pectorals not reaching the insertion of the ventrals. 
Dorsal region greyish brown ; flanks silvery grey; belly reddish yellow. 

'73. Sugar-loaf creek, Arkansas. H . B. Mollhausen. 

47. ALBURNOPS B;LENNIUS,_ G rd. 

GEN. REP. 261. PLATE LVII, FIGS. 13- 16. 

SPEC. CHAR.- Hilll.d constituting the fif~h of the entire length. Snout blunt and abbreviated; lower jaw shorter than the 

upper; posterior extremity of maxillar bone extending to a vertical line drawn within the anterior rim of the orbit. Anterior 
margin of dorsal fin nearer the extremity of the snout than the insertion of the caudal. Insertion of ventrals aituated slightly 
behind the anterior edge of the dorsal; their tips approxi'utating the vent. Reddish brown, darker above than beneath, silvery 
on the sidtls; fine unicolor. 

6'7. Arkansas river, near Fort Smith. Dr. George G. Shumard. 
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48. ALBURNOPS SHUMARD! , Grd. 

GEN. REP. 261. PLATE LVII, FIGS. 1-4. 

SrF.c. CuAR.- Head constituting the fifth of the total length. Snout sub-conical, lower jaw shorter than the upper. Posterior 

extremity of the maxillary reaching a vertical line drawn across the anterior rim of the pupil. Anterior margin of dorsal fin 
equidistant between the extremity of the snout and the insertion of the caudal. Insertion of ventrals situated slightly behind 
the anterior margin of the dorsal; their tips approximating the vent. Reddish brown; flanks silvery. 

68. Arkansas river, near Fort Smith. Dr. George G. Shumard. 

49. ALBURNOPS ILLECEBROSUS, G rd. 

GEN. REP. 262. PLATE LVII, FIGs. 5- 8. 

SrF.o, CnAR.- Eead contained five times and a half in the total length~ Snout sub-conical; lower jaw shorter than the upper. 
Posterior extremity of maxillar bone extending to a vertical line drawn in front of the orbit. Anterior margin of dorsal fin 
equidistant between the extremity of the snout and the insertion of the caudal. Insertion of ventrals situated somewhat in 
advance of the anterior edge of the d!>rsal; their tips reaching the vent. Reddish brown, lighter beneath than above, with the 

middle of the flanks silvery; fins unicolor. 

66. Arkansas river, near Fort Smith. Dr. George G. Shumard. 

50. CYPRINELLA UMBROSA, G rd. 

GEN. REP. 266. PLATE LVIII, FIGS. 1- 5. 

Sr Ec. CHAR.- Body rather short; back very much arched. Peduncle of tail robust. Head constituting more than the fifth 
of the total length. Eye well developed and circular; its diameter entering four times in the length of the side of the head. 
Posterior extremity of maxillary reaching a vertical line drawn in front of the orbit. Anterior margin of dorsal fin equidistant 
between the tip of the snout and the insertion of the caudal. Origin of ventrals situated slightly in advance of the anterior 
margin of the dorsal. Pectorals moderate. Greyish red above; gt·eyish yellow beneath. Fins unicolor. 

133. Twenty miles west of Choctaw agency. H. B. Mollhausen.- 134. Coal creek, Arkansas, 
H. B. Mollhausen. 

51. CYPRINELLA SUA VIS, G rd. 

GEN. REP. 268. 

SPEC. CHAR.-Body rather short, sub-fusiform in profile; back slightly arched. Head constituting the fifth of the entire 
length. Diameter of eye entering nearly four times in the lengtli'of the side of the head. Gape of the mouth oblique. Posterior 
extremity of maxillar bone extending to a vertical line drawn behind the nostrils. Anterior margin of dorsal fin nearer the 

insertion of the caudal than the tip of the snout. Origin of ventrals situated somewhat in advance of the dorsal. Pectorals 
slender and elongated Yellowish brown, lighter beneath than above; middle of flanks metallic white. Fins unicolor. 

138. Near San Antonio, Texas. Dr. C. B. Kennerly. 

52. CYPRINELLA LEPIDA, G rd. 

GEN. REP. 268. PLATE LVIII, Fras. 21- 25. 

cr~c. CHAn.-Body elongated, sub-fusiform. Peduncle of the tail robust. Head contained fou~ times and a half in the total 
length. Eye well developed; its diameter entering four times in the length of the side of the head. Snout rather blunt; gape 
of mouth somewhat arched; posterior extremity of the maxillary extending to a vertical line drawn before the orbit. Anterior 

margin of dorsal fin nearer the insertion of the caudal than the tip of tbe snout. Origin of ventrals placed slightly in advance 

of the dorsal. Pectorals moderate. Reddish ash above; pale sulphur yellow beneath. Fins unicolor. 

126. Rio Frio, Texas. Dr. C. B. Kennerly. 
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53. CYPRINELLA NOT.A,'.'CA, Grd. 

Q-EN. REP. 269. PLATE LVIII, FIGs. 16-20. 

SPEO. CH&n.-Body elongated, sub-fusiform. Peduncle of the tail rather slen«Jer. Head .conatituting the fi.fth of the total 

ength. Eye moderate sized ; ita dia~etl)r entering about three times and a l!alf in the length of the side of the head. Snt>ut 
!anteriorly blunt; gape of mouth slightly arched; posterior extremity of maxillar bone reachibg to_ a ve!ticalline.drawn·behind 
the nostrils~ Anterior margin Of dorsal fin somewhat nearer the insertion -of' the caudal ··than the tip of ·the snout. Origin of 
ventrals placed in advance of the anterior margin of the dorsal. Pectorals small.. R~ddiah browri . above; yelloWish beneath ; 
a jet black spot at the base of the caudal; fins otherwise unicolor. · ' 

136. .Rio Seco, Texas. Dr. (f. B. Kennerly. 

54. CYPRINELLA WHIPPLII, G rd. 

GEN. REP. 2'10. PLATE LVIII, FIGs. ·6-10. 

SPEo. CHAn.-Body elongate<J and sub-fusiform. Peduncle of the tail stoutish. ·. Heacr constituting the .fifth of the entire 
iength. Eye rather large; ita diameter enttlring nearly four times in the'length of th6 aid~ of the head: · 'sqout sub-conical ami 
tapering; gape. of the ~outh nearly horiZontal; posterior extremity o( maxilliU' bone' oomiapolidsrig ~ a ~~rti~lllne- dr~wil- at 
the anterior rim of the orbit. Anterior1margin of dorsal fin nearer the insertio.n of the caudal-than the·tip ·or the snout. Origin 

of ventral& situated under the anterior edge of the dorsal. Pectorals and v.entrals slende~:. Reddish brown above; BOlden yellow 
beneath : a black patch at the posterior margin of the dorsal fin. 

131. Sugar-loaf creek, Arkansas. H. B. Mollhausen. 

55. MONIANA LUTRENSIS, G rd. 

GEN. REP. 2'12 .. . .. 
SPzo. CHAn.-Body sub-fusiform, elongated; back slightly convex: Head contained three times and a half. in the total 

length. Eye moderate, sub-circular; its diameter entering four times in the length of _the :a}de -of the head . . .Tawa equal-; 

posterior extremity of maxillar bone not reaching e. vertical line drawn at the anterior rim of the orbit. ·.!Jlterior_ .. mar~ of 
dorsal fin equidistant between the tip'of the snout and the base of the caudal. Insertion-of ·ventrals a:ituated in -advance-of the_ 

anterior edge of the dorsal. Pectorals slender ; their tips not reaching quite the origin of the ventrale. Bluish ble.ck or · 
brown ; dorsal fin yellowish brown ; other fins reddish. 

101. Tributary of .Gypsum creek, Canadian river. H. B. Mollhausen . 
.. 

56. MONIANA. LEONINA, Grd. 

GEN. REP. 213. PLATE LIX, FIGs •. 6-10. 

Suo. CHAR.-Body ~ather short and deep. H ead constituting about the fifth of the total length:· Snout sub-conical; jaws 

equal ; posterior extremity of maxillar bone extending to !i vertical line drawn behind the nostrils. . 'Tlie-ey~ is ~oderate .sized ; 

its diameter entering four times in the length of the side of the bead. Anterior margin-:cf dorliill equi~a~nt: betweea the tip 
of the snout and the insertion of the caudal. Insertion of ventrals situated slightly in advance of the ,-dorsal. Pectora!s and 

ventral& moderately developed . . Greyish· brown above; white or dull yellowish beneath. 

115. Leon river, Texas. Dr. C. B. Kennerly. 

51. MONIANA DELICIOSA, Grd. 

GEN. REP. 2'14. 
SPEC. CH&R.- Body slender and elongated. Head constituting the fifth of the total length. f:!nout aub:coirleal; upper jaw 

overlapping the lower. Posterior extremity of the maxillary extending to a vertical line drawn between the nostrils aiid the 
orbit. Eye large and circular; its diameter entering thr~e times in the length of the aide of the head.· .. Anterior m~rgin of . 

dorsal fin equidistant between the tip of the snout and the insertion of the caudal. Pectorals and ventral• slender and of 

moderate development. Reddish brown above ; yellowish beneath ; middle of flanks silvery. 

119. Leon river, tribut~ry of Rio San Antonio, Texas. Dr. C. B. Kennerly. 
8 b 
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.. 
58. MONI.AN.A LAETABILIS, G rd. 

GEN. REP. 275. 
SPEc. CHAR.- Body elongated, sub-fusiform. Head contained four times and a half in the total length. Snout sub.conioal· 

jaws equal: Posterior extremity of maxillar bone extending to a vertical line drawn in front of the orbit. Eye large ~~ 
circular; ita diameter entering a little over three times in the length of the aide of the head. Anterior margjn of donai- fi

0
· 

nearer the insertion of the caudal than the tip of the snout. P~ctorala and ventrals well developelf. , Reddish bro.~n ~hove · ; 
sides silvery; beneath yellowish. 

120. Hurrah creek, tributary of Rio Pecos. H. B. Mollbausen. 

59. MONIANA PULCHELLA, Grd. 

GEN. REP. 275.. PLATE LVIII, FIGs. 11-15. 
SPEc. CmR.-Body rather short and deep. Head constituting the fifth of the whole length. Snout sub-conical; upper jaw 

overlapping slightly the lower one. Posterior extremity of the maxillary extending to a vertical line drawil .behind the rioatrils. 

Eye moderate sized and circular; ita diameter entering three times and a half, or a little more, in the length of the side o(.·the 
bead. Anterior margin of dorsal fin nearer the insertien of the caudal than the extremity of the snout. Ventrals. ~n'd pector~a 
of moderate development. Reddish brown above, silvery upon the aides, and brownish yellow beneath. Fins llnicolor . .. 

121. Arkansas river, near Fort Smith. Dr. Geo. G. Shumard. 
12~. Sugar Loaf cre'ek, tributary of Poteau river. H. B. Mollhausen. 

60. MONIANA FRIGID A, G rd. 

GEN. REP. 276. PLATE LIX, FIGS. 16-20. 
SPEc. CHAR.- Body somewhat elongated, sub-fusiform. Peduncle of tail stoutish. Head constituting a little less than the 

fifth of_ the entire length. Snout sub-conical ; upper jaw overlapping the lower. Posterior extremity of ·the .maxillary . 

extending to a vertical line drawn behind th.e nostrils. Eye moderate sized and circular; its diameter enteripg nearlr..four 

times in the length of the sidtyof the head. :Anterior margin of dorsal fin nearer the insertion of the caudal than the tip._of_.tbe 
snout. Horizontal fins of moderate development. Reddish brown above; yellowish or whitish beneath. · .. , . 

99. Rio Frio, tributary of Rio Nueces, Texas. Dr. C. B. Kennerly. 

61. . LUXILUS SECO, Grd. 

GEN. REP. 281. 
SPEO. CH&R.- Body·rather elongated, sub-fusiform in its outline. Head small, contained five times and (!. half in· the tOtai 

ength. Snout sub-conical, rather abbreviated. Gape of the mouth slightly-oblique; posterior extremity of maxillary extending 

to a vertical line intersecting the anterior nostril. Eye ver:r large, sub-circular ; its diameter entering about three· times in. the 

ength of the side of the head. Anterior margin of dorsal fin equidistant between the extremity of the snout and ihe Mk o( 

the caudal. Vertical fins moderately developed ; pectorals and ve~trals rather small. Light reddish brown above.; yl!Il~wiah 
white beneath. Fins light olive. 

60. Rio Seco, tributary of Rio Nueces, Texas. Dr. C. B. Kennerly. 

62. LUXILUS LUOIDUS, Grd. 

GEN. REP. 282. PLATE LX, FIGS. 9-12. 
SPEO. CHAn.-Body rather elongated, sub-fusiform in its outlines.' Head moderate sized,·' contained five times in the total 

length. Snout sub-conical, tapering; gape of the mouth somewhat oblique; posterior extremity of maxillar bone ex~~~din~. to 
a vertical line drawn in front of the orbit. · Eye well developed; ita diameter entering three times _and a half i!l the ~eP,gt~_?f 
the side of the head. Anterior margin of dorsal fin s~mewhat nearer the tip of the snout than the insertio11._ of~~ -~&~~~·:· .. . 
Greyish brown above; yellowish beneath. Fins unicolor, assuming the tint of the region to which they belong, ,·: ,. , ( .: .. , 

55. Coal creek, tributary of Canadian river.-56. Twenty miles west of Choct3W ag~-ey.,~ .. 
H. B. Mollhausen. 
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63. MELETT.A. .. C<ERULEAj G rd. 

GEN. REP. 330 . .. PMTE LXXV, Fms. 5~7. 

Suo. CIIAR.- Body slender, elongated, sub-fusiform in profile. Eead constituting more than the fifth of the total length. 

Posterior. extremity of maxillar· bone extending to a vertical line drawn through ' the middle of the orbit. Eye large and 

sub-circular; I ts diameter entering four times and a half in the length of the side of the bead. Anterior margin of dorsal fin 
Iearer the extremity of the snodt tban.the insertio11 of the caudal. Base of Iilla] fin entering about ten times in the total length" 
unsertion of ventrals. opposite the posterior third. of the base of the dorsal fin. · Bluish bhick above; yellowish or whitish 

beneath, with metall!c reflects. Fins unicolor. 

956. San Francisco, California. Dr. C. B. Kennerly. 

64. SCAPHIRHYNCHUS PLATYRHYNCHUS, .B d.- Shovel-nose Sturgeon. 

GEN. REP. 357. 

Suo. CnAR.-Head terminating. into a depressed, oval, sp~de-sbaped snout. Lips · provide~ with eight warty, fringed tufts. 

Ba~bels nearer the mouth than the extremity of the snout, and fringed also 4nal fin ne~mir the vent tha.n the caudal fin. 

Brownish above;' whitish beneath. 

985 and 986. Missouri river. Dr. Geo. G. Shumard. 
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Colorado raven •••••• • •••••••••••••••• •••••• •••••••• 
Collyrio exoubitoroi~ea •••• •••• •••• ••••••••••••••••• • 
Common 1heep • ••••••••••••••••••••••••••.•••• •••••• 
Conurua carolinensis •••••••••••••• ••••••••••• ••••••• 
Corvos eacalotl ••••••••••••• ···-· ••••••••••••••.•••• 

oryptoleucus ................................ . 
Coste's humming-bird •••••••••••••••••••••••••••••••• 
C'oturnioulua passerinUa ••• ••• •••••••••••••••••••••••• 
Cotyle serripennis ••••••••••••• ••• • •••••••••••••••••• 
Coyote •••••••••••••••••••••••••••• , .. ~ •••••.• •u·· •••• 
Craxlrex uniclnotus .................. . . ...... ....... . 
Creeper· ••••••• •••••• •••••• •••••••••••••••••.••• •••• 
Crested jay ••••••••••••••••••••••• ···;.·············· 
Crotalus atrox ••••••••• ••••••••••••• •••• ··~ •••• •••• 

confluentua .••••••••••••••• , .......... ....... . 
· duriaaua •••••••••••••••••••••••••••••••.• ••• 

Crotalophorus miliariua •••• ••• - ••• - • • • • •••• •••• • • •••• 
Crotaphytua collaris. · ···- -· ···• -· -'··· •••••• •••• •••• 

wializenii ••••••••••••••••• ••••••••• •••••• 
Cyanooitta californioa •••• •••••• •••••• •••• ...... •••••·• 
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12 
56 
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suavis . .... .... .. ... . .. . .. . .. ...... . . .... 56 
umbrosa . . .. • .. • .. • • • • • .. • • .. .. •• .. .. .. .. 56 
whipp!ii .. . .. . ........ . . . , .... . ... . . .. •••• 57 

Dafila acuta.. .... .... .. .... .... . . .. .. ... . .. .. ...... 34 
D endroica audubonii .. . ... ...... ...... ...... .... .... 24 
Diadophis docilis . . ............. . .. ...... . . . . - - · · .... 43 
Dionda grisea..... .. . ... . ... .. .... .... . . .. .. . ... .... 53 

plumbea .... .. .... .... .. .... .... .. ...... .... 52 
spadicea .... .. .. .... .. .. .. .. .... ...... .. .... 53 

Dioplites nuecensis .......... --.... .... .. .... .... . -.. 47 
Dipodomys ordii ....... . .. ..... , .... .... .... .... . ... 14 
Doliosaurus modestus .... .. . ..... .. ... -.. ....... - -... 38 
Dove .............. . ... ............. . .. .. .... ...... 33 

E mbiotocalineata . .................... ....... : .. .... 51 
English snipe. .... . ............ ... .. .... ... . ...... . . 31 
Eremophila cornuta......... . ... . ... .... .... .. .. •••• 27 
Erethizon epixanthus.. ............ .... . .. . .. . . .. .... 16 
Eutaenia dorsalis ..... .... . . .. .. ......... . ........ . . 40 

marciana .... . . .... .... ...... .. ... . . . .. ... . 41 
proxima .... ..... . ... ... .... ...... .... . ... 41 
vagrans .• •• • ••••. • •••• • • •••••••••••• ••••• • 41 

Exoglossur;n mirabile . ..... .. . ... ...... ... ... . ... .... 55 

Falco polyagrus. .. . . .. .. .. .. ...... ... . .. ..... . ...... 19 
F ulix a.ffinis ...... •••• .... .... .. .. .... .. .... .... . ... 35 

Gadwall ...... ............. . .. ........ .. ... . .. . ..... 35 
Gallinago wilsonii . .... . . .. ... . ...... .... .... . . .. .... 34 
Gambel's finch.. ........... ... ...... .......... ...... 28 

par tridge .... - ~ .... .. ...... . ... .. ...... .. .. 33 
Gambetta melanoleuca .... ... . .. ...... .... .... ...... 34 
Geococcyx californianns ....... .. .. .. .... .. .... . ..... 21 
Geomys clarkii . .... .. .. .. .. .. .. .. .. • .. • .. .. .. .. .. .. 13 
Gila woodpecker .. .... .. .. .. .. • • .. .. .. .. .. ..... .. .. .. 22 
Glossy Ibis.... ..... .. .. .. .. ............ .... ........ 33 
Glyphisodon rubicundus.. .. .... .. . ... .. .. . .. ... ...... 51 
Gobiovernalis .... .. .. .... .. .. .. .... .. . ... .. .... .... 54 
Great-footed hawk .. •.• .. .. .. .. .. .. .. . .. • .. .. .. .. .. .. 19 
Great-horned owl . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 20 
Green heron.... .. .......... ...... .. .... .. .... .. .... 33 
Green-winged teal. .. ... . ............ .. .. .... .. .. ... . 35 
Grus fraterculus . . . ..... .............. .... .... .. ... ~ 33 
Gymnokitta cyanocephala. .. .. • .. .. .. .. .. .. .... • • .. .. 32 

Harris buzzard ........... . . . ~.. .. .... •••• . . .. .. .... 20 
squirrel . ........... ........... ............. .. 
woodpecker . . ..... . . . . .. .. .. .......... .. .. .. 

H eloderma horridum . . ........ . ... ... .. .......... .. .. 
Hesperomys t exanus .... .......... .. ............. : .. 
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House finch .............. .............. . .. . . . .... .. 28 
H ybognathus argyritis . .. .. .. .. • .. • .. .. .. • .. • .... .... i4 
H arporhynchus ............. .. ...................... 25 
Hyborhynchus confertus .. ..... .... .... .. .. ..... . .... 54 

perspicuus .... .......... .. .. .... .... .. 53 
puniceus ......... . .. .. ... . .. .. ........ 58 
tenellus .... .. . . ......... . .. .. . ....... 53 

I bis ordii .... ... .. ... .. .. .... .... .... ···-·· ....... ····-· .... .... .. 33 
I cterus spur ius ........... . .. . .. ...... .. . . ... . .. .... 31 

Junco oregonus. .. .... ...... . . . . .. •••• •••• . ... .. .... 28 

Kangaroo rat . .... ... - .... - -........ --- . .. • • .. .. • •• . . 14 
Kill deer ..... .... ...... . .. . ............. ....... .... 34 
King r!lil. ...... . . . . .. .. .......... .... ...... .. . ... .. ·34 

Lepus artemisia • • .. • • .. • • .. • • • • •.• • • • • • • • • • • • • .. • • .. 16 
auduboni .... .... .. . ... ...... ...... ...... .... 17 

Lophortyx californicus . ............ ......... .. ...... 33 

gambelii . ---- .. .. . . .......... .. .......... . 33 
Lepus callotis. --:: . . ............. .......... . :. .. .... 16 

trowbndgn .. .. . .. . .. ... . .. . ..... .... .... .... 17 
L eptophis majalis..... ... ... .... •••••• .... . ... ...... 43 
L eucosomus incrassatus • .... .... . . .. .... . ... . .. . .... 54 

pallidus .... .. ..... . -- ~--- ...... .... . ... 54 
Lincoln's finch .. . ......... . ........ ............. .... 29 
Little black head ••••••• ... . ••• • •• ...... •••••• ...... 35 

crane ... . .... .. . . . . .................... ...... 33 
Long-billed curlew .............. ........... ... ... .. ~ 34 
Long-eared owl ......... . . ..................... , .... 20 
Lophophanes wollweb&ri . ...... ~--· ...... ..... . . ..... 27 
Luxilus lucidus . ... . .... .. . ... .... . ... .. .... .... . ... 58 

seco.. .. .. ...... .... ...... .... .. .. .... .. .... 5i 
Lygosoma laterale .... ...... .... .... .... .... .... .... 39 

Magpie .. .. ... • .. .. • • .. • • • .. • .. • • • • .. • • • • .. .. .. .. .. 32 
Marsh hawk .................. .... ...... ........ .... 19 
Masticophis testaceus .. ............................. . 
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Mephitis ....... .... . .. . .... . . ................... . . .. 11 
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Mimus polyglottus •• •••• .... .... ... ... ... ... .... .... 26 
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Mocking bird . .... .. ...... ...... .. .......... .. • • . ... ~ 
Moniana deliciosa • • • .. .. .. .. • • • • .. .. .. .. • .. .. . .. .. .. 67 
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felinus ........ . .... .. ......... . .... .. .. 

Pin-tail duck ......... . . .. .. .. ... ... ...... ......... . 
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Rana berlandieri .... . . ... .. . ............. . -~-~ •• • • ~ . 46 
catesbie.na ............. ·-· .. . ... ........ ..... . 
clamitans .... . .. . . .. ...... .... . ............. .. 
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45 
halecina .. .. • • • • • • .. •• .. .. .. .. .. .. .. .. .. .. .. .. 45 

· Rattlesnake ...... . ..... . .. . ...... . .... •.... •• .. • • • • 39 
Red-breasted teal . •••••••••• _._._ . .. .. .. .... • • .. • .. • • .. 35 

Red-shafted woodpecker . . .. . .. . . . ... .... ~. ... ....... 22 
Red-shouldered blackbird •••• .... • .. . .. .. • • .. .. • • • . .. 31 
Red-wing blackbird . • .. .. • . ... • .. ••• • • • .... .... • .. ... 3(} 

Regulus calendula. .. .... ... ...... ... ...... .. ........ 24 
Rocky mountain blue-bird... ... ...... .... .. .. .. .. • • •• 24 
Rough-legged hawk ... .. ... ......... ....... .... .. ·.. .. 19 
Rough-winged swallow....... . .. • .... .. .... •.• • ••• .. •• ~4 
Ruby-crowned wren .. • • • .. • • •••• •• • • • • .. .. .. ••• • .. • • 24 

Sage rabbit ........ ..... . ...... .... --~ --- ••• ••• .... 16 
Say's fly-catcher ........ --- ~-- . .... .... ... . ....... ... 24 
Sayornis sayus. . .. .... .... .... .... . ..... .. .. . . .. .... 24 

nigricans. • • .. .. • • • •• • .. ... . .... .. • .. • ... • • . 23 
Scaphirhynchus platirhynchus • • • • .. • • • • .. ... • •• • • • • .. 59 
Sceloporus consobrinus . ..... ...... ...... .... .. .... .. :rr 

apiuosus. .... . . .. .. • • .. .. .. .. .. .. . .. • .. .. 37 
thayeri ...... . ... ........ ............ . .... :rt 
undulatus ... ........... : ... .... ..... ..... :rr 

Sciurus ab11rti ..... . . ..... . ........... , ..... .... ... . 
Scissor-tail . •• • •• • •• . .. • • • .... ...... •• .. .. •• • • .. • .. • ~ 
Scops mccalli . ...... ...... ...... •••••• ...... ... . .... 20 
Scotophis &llegbe.niensis. ... .. .... .. ...... •••• ••• • .... 42 

emoryi. ......... .. ~- --- . . ... .- . .. ... . . .... 43 
Sebaetes rosaceus. ... ... .... •• • ••• . ... . .. • • • ••• • •• .. 50 
Sialia arctica • • • .. • • .. .. • • .. • • •• • • . ... • • • • • • • • • • • .. • 24 

mexican&. ... . .................... .. .... ...... 24 
Sigmodon berlandieri 7 • • • • • • .. ... • . ... •• .. • • ••• • .... 15 
Sitta aculeata . . .. .. . . .. .......... ... ......... , . . . .. 26 

pygmaea ... ......... .... . . .. . ........... .. .... 26 
SkUDk ....... . ...... ..... . : . . . . •• • ••• ...... . ... .... 11 
Skylark.......... ..... . ...... .. ... .... ...... ........ 27 
S9uthern sunfish . ........... .................... .... 4g 
Sparrow-hawk ...... ...... .... . ....... _.. ... ••• • .. • .. 19 
Spizella breweri .... .. .. .. .... ..... . . ... ••• • ... . .... 29 

monticola .. .. • • .. .. .. .. • • • .. • • • • • • • .. .. .. • • 29 
Spermopbilus 7 • .. • .. • • .. • • .. • • • • • • • • • • .. • • • .. .. .. .. 12 
Spermophilus beecheyi • • .... .. • • .. • • • • .... . • • .. • • .. • ll 

harrisii ...... . .. .. . ... ... .•• • ... ... . ... 12 
Sturn ella neglecta. .. • • .. • • • • • • • • • • • • • .. . .. .. .. • • • • .. 31 
Summer duck . ........... . . .. ...... -- - ~ -- .... . . ... . 35 

Tapaya hernandezii • • • .. .. .. • •• • .. • .. • • • • • • . • . .. .. .. 38 
ornatissima . .. • • .. • • • • • • •• .. • .. • .. • • .. .. • • • • 38 

Tell-tale .......... . ..... . .. . . ..... ... ... ·..... ..... . 34 
Texas hare. .. . . .... ... ..... .. ... ... ••••• • •••••• • •• • 16 

mouse . . ... · · - ~~·.. . ...... .. . . .. ... .......... 14 

7'homomys fulvus . ... ... ..... . .. ...... ....... . . . --~- 14 
bulbivorns • • • • • . .. • . ... .. ... . . .... . .. • •• •• 13 
laticeps • • .. • • • .. • • • .. • • • • • • • • • • .. • • .. • .. • 13 

Tinnuncnl!JB sparveriua • • • • • • • .. • • • ••• • .. •• .. •• .. • .. • 19 

Townsend's fly-catcher... . ............. . ..... •• •••••• 26 

Toxicophis piacivorua . ... •• .. • .. • ••• • •••• ••• • • • •• •• • • 40 
Tree sparrow. - ·· . ............ : . ; ... ......... ...... 211 
Trout, or river bus • • • • •• • •••• •• • • ••• • • • ••• • •• • • ••• • 47 
Tuft-eared squirrel... . . . ....... ... .. . •• •••• ••• ••• •••• 11 
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Wood-rat .. ....................................... . 

26 
15 

Yellow-crowned night heron ..................... : ••• , 33 
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INTRODUCTORY LETTER. 

PHILADELPHIA, October 14, 1854. 
SIR: I have the honor of submitting to you the following report on the natural history of the 

country through which ·we passed during your late survey, commencing at the junction of the . 
Colorado and Gila rivers, and continued through northern Mexico, New Mexico, and termina
ting at San Antonio, Texas. 

The general barrenness of the country lying ~long our rou~ _pl'oved a. considerable obstacle to 
the pursuit of my favorite branch, Ornithology; though among the few species obtained some 
are new, and most of them rare, and concerning whose habits little was previot;tsly known. 
_ Of the reptiles) in which these coup.tries are very richJ I had succeeded in forming quite a. 
handsome collection, but uJ;J.fortunately the cans in which they were contained ber.a.me le(l.ky, . . 

and possessing neither the means to correct this mishap, nor the alcohol to supply that wasted, 
they were all lost with the exception of a. few specimens which I preserved in bottles. Thesa 
have been described and classified by Dr. E. Hallowell. 

The fish, ofwh~ch I had also obtained ma.ny..,species, met with the same fate as the reptiles. 
It is much to be regretted · that so many interesting objects sh9uld b,ave been lost through 

unforseen and, therefore, miavoidable accident. 
I remain, sir, your most obedient -servant, 

A. L. ·HEERMANN, M. D. 
Surgeon and NatwrOlist to the comrMmil. 

Lieutenant J. G. PARKE, 

United S tates Topographical Engineers, Washington, D. 0. 
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REPORT UPON BIRDS COLLECTED ON THE SURVEY. 

BY A. L . HEERMANN, M. D. 

HYPOTRIORCHIS FEMORALIS, Gray. 

PLATE J. 

Falco femoralia, TEaiM. Pl. Col. ~· plate 121.-CAsstN, in Gen. Rep. P. R. R. Survey, IX, 1858, 11. 

SP. Ca.-.Male.-Head, wings, and back, of a light slate color; the primaries being of a darker hue, and onitheir inner 

vanes barred with white, with which also the larger coverts are tipped. A white line, starting from. above-the eye, extends down 

the occiput, becoming rufous as it forms II collar on the bind neck. A deep . slate colored moustache descends from the angle 

of the mouth one half inch on the throat; auriculare are of the same color. Chin, white. Breast, orange or yellowish white, 

and in some specimens marked with elongated spots of black. Abdomen, thighs, and under coverts of the tail, rufous. Sides 

and flanks, dusky black ; each feather being banded with delicate transverse white lines, and o!l;en uniting so as to form a band 

in front at the junction of the· breast and abdomen. In some specimens this band does not appear, as the dusky black feather» 

do not in all cases extend across the abdomen. 'l'ail, of a light gray slate color, is composed of twelve feathers traversed by 

nine white bars; the ends of all these feathers being tipped with white except the two centre ones. ~ega, yellow. Bill, yellow, 

tipped with bluish black. Length, 14 inches. 

The female resembles the male in its plumage, but its colors are less brilliant and marked. . 

The young bird has the back and tail of a dusky brown,~each feather being fringed with a narrow border of lighter shade. 

The primaries and tertiaries are edged with white. Breast y~~owish white, covered with a broad band of dusky black, extend

ing down to the thighs; these feathers often being edged with light clayish ~ellow. Moustache arid auricnlars, dusky brown. 

I saw this bird twice on the vast plains of New Mexico, near the United States boundary line, 
before procuring it ; :flying over the prairies in search of small birds and mice, and at times 
hovering, as is the wont of our common sparrow hawk, (Tinnunculus sparverius.) We possess 
little information relative to its habits from those authors who have written on this bird. It 
appears to be a resident of Surinam, Cayenne, Brazil, Chili, and other portions ofSouth America, 
and is used in Chili for hunting the partridge. Besides this species, the Mexic.an ibis, also from . 
South America, comes yearly to incubate in California ; and further researches will doubtless 
still add to our fauna from tb.at c~ntinent and Mexico. 

Superadded to their sharp talons and powerful beaks, the family of the Falconidae, to which 
this interesting species belongs, possesses strength and daring to a high degree. They nourish 
themselves exclusively on living animals, disdaining to devour that which they have not captured 
by their own address. Necessity forcing them to range over a large extent of country for their 
food, they naturally become wanderers. Assimilating in pairs during the breeding season, 
many species remain so mated during life; though not indisp~nsably necessary to one another, 
each being able to provide for itself, yet by mutual assistance in the pursuit of prey the opera
tion of procuring subsistence is vastly. simplified snd facilitated. 

2 c 
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P ANYPTILA MELANOLEUCA, Baird .- -White--bellied Swift. 

Oypselus melanoleuc'!s, BAIRD, Proceed. A.c. Nat. Sc., Phil., Vol. VII, June, 1854, 118. 

Panyptila melanolcuca, BAIRD, Gen. Rep. IX, 1858, 141. 

SP. Cu.-Head, dusky brown. Body tail and wings, dusky black. Throat breast and a band l inch in breadth from breut 

to vent, white. Ends of larger coverts tipped with white. A. large white patch on the flanks, a faiut white line over the 
6 6 

and the outer edge of the fint primary, white. Length 5~ inches. · · • · '1 

I met this bird several times, first in San Fernando Pass, near Los Angelos·;. again near Palm 
Spring, between the Colorado desert and V allecitta ; again near Tucson, and lastly in Texas. 

. ' always, however, flying at a great height, being either far beyond or on the· extreme limit of gun 
shot range, and was therefore unable to do more than slightly wound one of them. From the 
extent of their wings, the birds of this family appear to be formed to live in the~ir, where, in 
fact, they pass most of their time, gliding about in extensive circles without effert fi.Iid apparently 
little motion of the wings. This ease of flight stands them in good need in their migratory 
movements, allowing them readily to pass into warmer climes. During pleasant weather they 
:find their insect prey in the upper air, but when cloudy or rainy we find them skimming the 
ground in their pursuit. When on the ground, the shortness and weakness· of their legs, adaed 
to their length of wing, incapacitates them from again rising in the air; hence I have several 
times seen the European species, (0. murarius,) picked up in the streets of Geneva, Switzerland, 
having fallen there ·during a quarrel with its fellows. When they wish tq take rest during 
the day, which is rare, they always alight on some elevated point whence they can thrgw 
themselves into the air and take to wing. Though numbers were flying about the rocks near 
Tucson, I heard _them utter no note. Sociable amoJlg themselves; gathering in 'large flocks, 
they 'never mingle with their nearly related brethren the swallows. They generally construct 
their nests in the creyices of rocks or the holes .in old buildings, many species having secretory 
glands, exuding a glutinous substance with which to fasten them firmly. The eggs, from 4 to 
6 in number, are pure white and of an elongated form. Previous to the settlement ·6f this couBtry 
by Europeans, the chimney swa1low (0. pelasgius) built its nest in the hollows of'old trees, but 
has almost universally changed this habit, as indicated · by: its name, . derived fro!D- the locality 
to which it now resorts for the purposes of incubation. 

CERYLE AMERICANA, B o i e.-Texas Kingfisher. 
\ ' 

Alcedo americana,, G~tEL. Syst. Nat., vol. I, part I, p. 451. 

Ceryle americana, BAIRD, Gen. Rep. IX, 1858, 159. 

SP. Cu.-Male.-Upper plumage dark glossy green, the head and wing coverts sp~inkled with small white spots. A. moustache 

of dark green from angle of lower bill. Wings, dark green, almost black, crossed by three bands-formed by -~hite spots on the 

primaries. Throa,t, vent, and band on hind neck, white. A. broad band of dar-k r~fous covers the breast.' . Fianks, sides, aod 

under tail coverts, spotted with green. Tail, dar~!- glossy green, the inner webs white, banded with dusky black spots. Bill and 

feet dusky. L ength, 8 inches . . · · · ' - · 
Female resembles the male, but in her the broad rufous bre.ast band is replaced by one of glossy green, leu perfect than in 

. , 
the male. Length, 8 inches. 

I first saw this species near the Nueces in Texas, where it is said to be no.t rare, and it i.aa 
frequently been brought from the Rio Gra~de by naturalists. The birds of this: family live 
-principally on fish. R emaining patiently for hours on a stake or branch over a Atream, watchia' 
a favorable opportunity to pounce upon its ptey' which seen, it plunges' into the water, .rtel 
disappearing entirely beneath its surface, seizes upon and swallows its victim whole; throwing 
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up at a later period, like the owl and the hawk, the indigestible parts in the form of. a. pellet. 
Watchful and shy, it flies off at the least approach of danger with great r~pidity. The young 
resembles the female, taking on ~he full livery o~the adult after the first year. The nest, composed 
of a few loose straws thrown negligently together, on which are laid 4 white eggs of a. spherical 
form, is plE!-ced in a burrow varying in l ength from 2 to 10 feet,_ excavated in the steep river banks. 

MIL VUL US FORFICATUS, S w . -Swall~w-tailed Fly-catcher. 

Muscicapaforficata, GMF.L. Syst. N~t. vol. I, part II, I!·. 931. 
M"uflulusforficatus, BAIRD, Gen. Rep. IX, 1858, 169. 

SP. Cu.-Head, cheeks, and upper parts ash gray; back ditto; with the addition of a roseate t~ge. A concealed patch of 
oraoge·vermillion on the top of the head. Rump o! a brownish hue. Upper tail coverts sooty blac~. Wings dusky brown , 

the secondaries and coverts being edged with clear grayish :white. Throat, white ; breast an impure white, inclining towards tbe 
vent to a roseate blush. Axillary feathers scarlet. Tail twice the length of the body, forked, and composed of twelve 

feathers, the two outer ones roseate white to within one and a half or two inches of their tips, which are black. Outer tail 
feathers bl~;ck. Length fourteen iuchee. 

Female like the male, the tail being shorter, and the v_ermillion patch on the head less distinct. · Length eleven and a half 

inches. 

Abundant and frequenting the prairie lands of Texas. Of a quarrelsome disposition, they 
are often seen five or six in the air at a time :fighting together, presenting a. very beautiful sight 
as they turn and manceuvre, spreading at every movement their long forked tail.to its fullest 
extent. 

The family of the fly-catchers is both ·numerous. and resident of every portion ·of the · globe. 
In the deep forests of the· tropics we :find some o~ brilliantly co~ored plumage, while those of 
more temperate regions assume a more modest· garb. .Their food consists principally of insects, 
though occasionally var-ied with fruit. Certain species are in continu~i movement, actively 
engaged in seeking insects oh the lofty trees, while -others, per-<:hed silently on the bush tops or 
branches of a tree, await with patience their approach, when,-after darting upon and devouring 
them, they resume their post . . Tyrannical in. the extreme, tney' frequently· prove themselves 
especially courageous ~uring the breeding season, attacking and . driving off all intruders on 
their domain, not excepting ev:en crows and hawks, S? much larger and more powerful than 
themselves. .ln some species there are marked differences between_ the sexes, but this is not 
generally the case. The young take on the plumage of the -adult after the first year. Their 
nest is generally built on a bush or tree; some chooae the hollow of a t_ree, while others, under 
cover of a shelving rock or other sheltered situation, build a nest of mud. The eggs are gener
ally four in number. 

? HARPORHYNCHUS CURVIROSTRIS, Cab_ ani s .-Curved-bill Mocking Bird. 

Orpheus curvirostris, Sw. Phil. Mag. and A.nnals. IS27, p. 368. 

Harporliynchus curvirostris, BAIRD, Gen. Rep. IX, 11:!68, 351. 

Sr. CH - Upper parts pale brown, increasing gradually in depth of color from the head to the tail. -Under parts brownlah 

gray, becoming of a fel!ble clay color towards the vent. Throat- aah color. Breast and abdomen thickly covered with faint, 
rounded, dusky spots. Tair'feathera. tipped underneath and edged.with ashy margins,' Bill black. Feet brown. ·Length 

I :first met with this spec:ies in the thickets near . Tucs.on, or saw it on the topmost oranches 
of the mezquite tree, pouring forth its melody. Like the California mocking bird. it. possesses 
musical powers surpassed by f~w other birds. When alarmed, · it · dives immed'iately in the 
underbrush, whence it is ah~o~t impossible tO disl~dge it. Though the specimens shot were 
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procured in Mexico, still is it an interes~ing bird to us from the fact of its having been pre
viousl y found in Texas. Its food consists of berries and fruits when in season, or of insects mr 
their larvre, and worms,, whic_b are collected among the trees or from. the ground, on ·which it 
spends much of its time. · 

· LOPHOPHANES ATRICRISTATUS, Cassin .-Black-crested Chicadee. 

Lophophanes atricristatus, Co~.ss1N, Illus. B. of Tex. and Cal. p. 13, pl. 3.-B . .uRD, Gen. Rep. IX, 385, p. 69. 
Parus atricristatus, CASSIN, Proceed. Ac. N. Sc. Phil. vol. V, p. 103, pl. 2. 

SP. CH.- Male.-Front and chin white; under parte ashy white; lighter from the belly to vent. Cheeks gray. Crest black. 

Back slaty gray. .wings and tail brown, the Iattt>r formed of twelve feathers. FlankS and sides have a feruginous tinge. Bill 
and !ega black. L ength five and a half inches. 

Female.-Slightly smaller than male. Crest brownish black. 

This bird, discovered in, and brought back from Texas by Dr. Woodhouse, while with Captain 
Sitgreaves' expedition to the Zuni and Colorado rivers, was first observed by me near F0rt 
Clark, Texas, where it was quite an abundant species. It is active and sprightly in its move
ments, searching with great assiduity fo~ insects about the bark and branches of trees. While 
thus employed it keeps up a chattering note, varied with an occasional low plaintive whistle. 
Its habits much resemble those of our common chicadee, (Parus atricapillus.) The sub-family 
of the Parinae is found in North America, Europe, Asia, and Africa. Their usual resort is in 
the woods, and their habits, as above described, ceaselessly active, examining with care every 
crack in the bark, the under part of each leaf, and throwing themselves into every pessili>le 
attitude while prosecuting their labors. , They now and then vary their diet with grain, seeds, 
nuts, and rarely me!J,t; sometimes, when urged by necessity, attacking and killing sickly birds 
by fracturing their skulls. The nest, made of gra,sses,. feathers, wool, and mosses, and ofte!l· 
containing from twelve to sixteen eggs, i'S generally built in the hollow of a tree, though sGme 
species construct them of a pendulous form, while others build a simple oval nest in the ferks 
of two or more branches, having two holes for ingress br egress, or with a view to leave a con
venient place for the projection of the long tail with which some of these species are adorned. 

PEUCAEA CASSINII, B air d . 

PLATE IV, FIG. 2. 

Zonotriclda cassinii, WooDHOUSE, Pr. A. N. Sc. VI. 1852, 60. 
Peucaea cassinii, BAIRD, Gen. Rep. IX, 1858, 485. 

SP. CH.-Upper parts reddish brown; the centre of the feathers of the back and head deep brown, their margins being bluish 

gray. Primaries and secondaries brownish, edged with dirty white. Flexure of wing, yellow. Tail feathers, twelve in 
number, brown, tipped with grayish brown; the two outer and centre ones pale brown, the latter having a dark central line in 

their entire length and numerous little transverse bars. A narrow grayish yellow !ina from base of mandible over the eye. 
Throat and breast gray, with a short, sooty, narrow line from the base of lower mandible on each side. Breast and sides dirty 

gray. Belly, vent, and crissum dirty yellowish gray, some of the feathers of the· latter having dark, longitudinal spots. Bill 

horn color, darker above. Feet flesh color. Length five and- three-fourth inches. 

My attention having been attracted by the sound of a new note while at Camanche Spring, 
Texas, I. found, after some observation, that it proceeded from this bird. Rising with a tremulous 
motion of its wings some twenty feet or more, it descends again in the same manner to within 
a few yards of the spot whence it started, accompanying its entire flight with a lengthened ani 
pleasing sol'lg. The country thereabouts is very barren, being coverE_Jd with low stunted bushes, 
into which the bird takes refuge on b.eing alarme.d, gliding rapidly through the grass alll. 
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shrubbery, adroitly and effectually evading ita pursuer. I observed them 'during ·four.or five 
days of our travel, when. they disappeared. · ·Tliey were probably .migrating at the time; though 
their continued and oft-repeated song gave ·notice they were about preparing for the duties of 

incubation. 

PLECTROPHANES MELANOMUS, B air d.-Black-sho~ldered' Lo~gspur. 
Plutrophants melanomus, BAIRD, Gen. Rep. IX, 1858, 496. 

Sr. CH.-Male.- Top of the head, flexure of wings, a patch behind the ears, the breast and. abdomen, black. A broad band of 

chestnut on the bind neck, between which and the occiput is a spot of white. A line over the eye, the throat, and ears, of a 

dirty yellow gray. Under tail covarts white. Lesser wi_ng coverts black, tippe<l with white, forming a white b1111d. Upper 

parts light brown, each fea,tb:er dark brown in its centre. Sides dark gray. The tail composed of twelve· white feathers tipped 
with brown, this tipping increasing in depth from the outer to the central ftather~ until it extends about half-wfly down these 

latter. Bill dusky. Fe~t dark brown . . Length 5! inches. During 'the winter a gray margin on the feathers nearly conceals 
all those portions which are black 'in spring. This diaappearing by frictfon or 'otherwise, the spring livery is fafrly donned. 

Jilmtale.-Upper parts light brown, the centre of each feather marked witli a dark brown spot'. These •pots b~iog thicker'and 

smaller on the top of the head give it a darker hue. Vent and throat gray, the latt~r margined by a line uf pale brownish gray 
spotted feathers, which extends down to and spreads over the breast, belly, and 'aides. Tail, bill, and fetlt, like those <lf the 
male. Length 5! inches. · 

I first remarked this bird in flocks, associated with the P. McOow1tii, at a large prairie dog 
village some miles west · of Puerto del Dado. Fresh meat having become scarce in camp; 1ind 
desiring a few birds for· supper, I fired.into a flock covering densely quite a large space. Three 
dozen fell at the first discharge, and among them I was pleased 'to find this species and· the 
P. McOownii. From this point to the Rio Grande we foun'd both of these speci'ea abundant 
wherever we struck isolated water-holes ; these being the · only spots for ·miles around' wliere 
drink can be obtained. When fired at they rise as if to fly. away'; but forced by tliirst tO return 
after describing a few curves to the only spot where their parched tongues can find relief, they 
may, if the hunter feels so inclined, be fairly slaughtered. I have o~ten ·seen from 100 to· 150 
brought down in four or five discharges of a gun. While Qn a tripto ·tbe Rocky mountains· in 
1843, I met a closely allied species, P. ornatus, in amaU .flocks and pairs, scattered over the 
prairies of the Platte river, and was fortunate enough to discover one of their nests. Built on 
the ground, it was composed of fine grasses and lined with hair. The eggs, four in number, 
were white, with black linea at the larger end, and a few faint neutral tint. blotch_ea scattered 
over the surface. 

PLECTROPHANES McCOWNII, Law r en c e.-Rufo~a-winged Lark Bunting. 

Plectrophanes McCownii, LAwa. Annale of N.Y. Lyceum, Vol. V. p. 123.-BAIRD, Gen. Rep. IX, 437. 

SP. Cu.-Male.-Top of head and crescent on breast · black. Upper parts light brown, with dark brown linear spota in the 

centres of the feathers. Primaries and secondaries dusky brown, with margins of grayish white. · ·Leaaer wiog·coverts black-, 

broadly tipped with chestnut, Line over the eye dirty white. A amalllrlacli patch at the angle of the lower mandible. A line· 

of small brown spots runs down the front of the neck from near the same point. Sides of neck and auriculare pale ashy brown. 

Sides and flanks dark gray. Breast below the crescent gray, changing gradually to dirty white on the beliy. Tail composed of 

twelve feathers; two central ones brown, the rest white, tipped with a broad band of dusky hue. Bill and feet dusky brown. 
Length 5! inches. 

Femak.-Upper parts light brown, each feather dark bro.wn in its centre. Wings bro'!'ffi, frin~ed wiLh dusky white. Line 

over the eye pale rusty color. Chin dusky white. Breast,. sides,' and flanks, pale rusty gray; abdomen paler. An indiatinct 

pale brown band across the upper portion of the breast; a11riculars and sides of bead same color. Tail, bill, and feet u in the 
male. Length 5! inches. 
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I fo~nd this species congregated in large flocks with the preceding, engaged ·in gleanil1g tlte 
seeds fro~ the scanty grass on the vast arid plains of New Mexico. !!}sects and berries· fera · 
also part of their food, in search of which they show great activity, running about with ease 
and celerity. From Dr. Henry, U.S. A., I learned that in spring large flocks are seen at Fort 
Thorne, having migrated hither from the north the fall previous. With tlie return of mila 
weather they again go north for the purposes of incubation. Among these flocks I detected 
also the shore lark, (Eremophila cornuta,) but it formed a small proportion of the numbers. 

POOSPIZA BILINEATA, Scl ater.-Black-throated Finch. 

Embcri~ bilineata, CAssiN, Pr. A. N. So. V, 104. 
Poospiza bilineata, BAIRD, Gen. Rep. IX, 1858, 470. 

SP. Cn.- Male .- White stripe com~encing at the f£ont and. running over and ftve-e.ighths of an · inch lleyond . the eye, being 

bordered above by a narrow black line. Another white line starting near the base of low~r mandible and running down the 
neck. Space between the two stripes black near' the bill, and becoming of a lighter hue at the auriculare. ~wer eyelid white. 

Throat black. Breast aud vent dirty white. Sides and flanks slaty yellow gray, changing to a light rusty \'d!\te towards the 
vent. Upper parts brown, tinged with olive; the head a little darker than the back. Primaries dusky bro:w;n, edged with light 
brown. Tail feathers deep brown, .the three outer ones being edged and tipped with wbite. ·Bill and fee_t datk blue, black. 

Length 51 inches. Female like the male . 

I :first remarked this beautiful little :finch just before reaching Tucson, Son~ra,.Mexiee, w&~re 
I found it associated with several other species of sparrows. They were collected in la'rge flecks, 
flying from bush to bush, aud alighting on the ground to pick up grass seeds and'insects. It 
appeared to be quite numerous, and I followed it as far in Texas as 'the spring Of the Dead Mn'• 
Hole, between El Paso and San Antonio. Though not very wild, its restlessn.ess as it iew 
about the undergrowth made it difficult to procure. It uttered only a chirp 'du-Hrrg the time I 
observed it. 

CY ANOSPIZA CIRIS, · B air d.-Painted Bunting. 

Emberiza ciris, LlN.ll'. Syst. Nat. I, 313. 

Cyanospiza ciris, BAliiD, Gen. Rep. IX, 1858, 503. 

SP. Ca.-Male.-Head, neck, auriculars, and flexure of wing, of a rich purplish blue. Chin apd !ores ~reen. · Eyelids, throat, 
and lower parts, rich vermillion, paler towards sides and vent. Centre of abdomen aometimes strongly ting.e.i with yellow. 

Back and scapulars glossy green, tinged with yellow. Back, rump, and tail co, erts, purplish red.. Lesser wing coverts purple; 
larger, green. Winge purplish brown, edged with purplish green. Upper surface of tail purplish brown. Under aurface of 

tail and wings slate gray. Bill black above, lighter beneath. Legs brown. Length 5& inches. 
Female -Upper parts olive g reen, brighter towards ·rump. Lower parts ·dusky Naples yellowJ brightest on the belly, and 

tinged on the breut with olive green. Dill pale lead color, darker above. Legs lead color. In size a litt!e smaller than the 

male. 

This, the most brilliant of our :finches, is quit~ abundant in. Texas, and is ~een pouring f()rtl. 
at short intervals during the day its sweet and lively ditty from the bush p.nd tree t0ps. 

PIPILO CHLORURA, Baird. 

Fringilla c/dorura, TowNs. in Auv. Orn. Biog. V, 1839, 336. 

Pipilo chlorurus, BAIRD, Gen. Rep. IX, 1&5'3, Gl9. 

Fringiila blandingiana, G AMBEL, Pr. A.. N. ·sc. I, 1843, 260. 

SP. CR.-Crown, bright chestnut. Front, Ioree, a line running from lower mandible and breast, ~laty gray; being darke•t •• 

the front and Ioree. A small patch at base of upper mandible ; a line from angle of mouth, throat, and abdomen, white. Siae• 
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and Banks brownish, fading to rUBt color on approaching the .vent. Fie~ure of wing and under coverts bright yellow. Upper 

. parts olive brown, the wing~ and tail having a brighter greenish yellow tinge. Bill dark brown above, paler beneath. Legs 

dusky brown. Length 7 inches. 

I first discovered this bird _near Tucson, frequenting in numbers the thick undergrowth, and 
seeking seeds and insects on the ground and inclined to shun observation, always keeping in the 
most retired situations, though sociable among themselves; __ going about single or in pairs 
associated with the Poospiza bilineata and two or three other species of finch. When started 
they :fly -low, diving i_nto the bushes, and soon disappearing from sight . . Occasionally, until 
reaching El Paso, Texas, bi;ds of this species _were met, mingled with the :flocks of migrating 
Fringillidae. I there found and procured a pair about enterix:tg upon the duties of incubation. 

· PIPILO ABERTII, Baird.~Abert's Ground Finch. 

Pipilo abertii, BAIRD, Stansbury Ex. to Great Salt Lake, p. 325.-bl. Gen. Rep. IX, 516. 

SP. Cu.-Upper parts of a pale rusty brown, wings and tail being of a darker hue. Under parts of a brighter rusty o>lor, 

the l~wer part of breast paler than the rest. Vent and under tail covert~ bright rufous. Under margin and tips of tail feathers 

light brown. Chin and lores smutty black, this ~olor extending to some of the feathers down the .throat. Bill and· feet light 

brown. Length 9 inches. 

On the'borders of :the Gila, east of Fort Yuma, this. bird was .quite abundant, keepin,g to the 
close sheltered thic~ets, .where, secure from intrusion, it sought among the dead leaves for 
various seeds, ipsects and their larvre, on which it .feeds. Its habits m~ch resemble those of the 
P . fusca, or canon finch, diving into the bushes when alarmed, and repeating at intervals a short 
chirp. After leaving the Gila river we saw them. no more, as we no longer followed the course 
of any large stream, for the borde_rs of which these birds seem to have a decided preference. 

'PIPILO MES~LEUCUS, Baird. 

Pipilo mesoleucus, BAIRD, Proceed. Acad. N. So. Phil. Vol. vn, p. 119. 

SP. Cu -Upper parts dull brown, darker on upper surface of tail. A patch of dull chestnut on the head. Chin dirty white; 

throat 11nd breast rusty gray, with brown spots ~tarting from the base of lower mandible on each aide of the neck and spreading 

out over the breast, the central lower spot larger and dar)l:er than the others. Lower part of breast, flexure of wing and abdomen, 

white. Vent and lower tail covert~ ferruginous. Sides and flanks dusky. Tail feathers, with the exception of the two central 

ones, tipped with rust, and in some specimens the outer edge of the two extetnal feathers .simllarly colored. Length 8! inche~. 

I saw this species in the ' vicinity of Tucson. Its habits appeared-, from,. the limited oppor~ 
tunity I had of observing-it, to be the same as tho~e o£ the preceding species, · 

CALAMOSPIZA BICOLOR, Bon a p .-Prairie Lark Finch. 

Fringilla bicolor, Tow.11s. Journ. Ac. Nat. So. Phil. vol. VII, p. 189_. 
Calamospiza bicolor, BAIRD, Gen: Rep. IX, 492. 

Sr. CH.-Male.-In ap;ing plu~~~. black. A largo patch of white on the wing, including some of the smaller coverts, the 

tips of the first row and the secondary coverts. Primaries edged with white. Tail feathers blackish brown broadly tipped 

with white with the exception of the two middle feathers. Bill light blue. Feet dusky. Length 6; inches. 

Female.- Upper parts light brown, the feathers being darker .towards the quills: Primaries light brown margined with white. 

Tertiaries with broad cream colored border. Taillight brown above, sooty ~rown beneath, narrowly border~d with white, each . 
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feather, except the two middle ones, being slightly tipped on the inner margin of the point with white. Lower parts \vhite \vith 

ongitudinal spots of dark brown covering the sides, flanks, and breast. A moustache of small brown spots from angle of lower 

mandible, running down the neck and joining in with those of the breast. A line over the eye of rusty white. Auriculare light 

brown. The young male in the fall resembles the female, but takes on the livery of the adult the following spring. 

This bird was first observed on approaching the Pimos villages, associated with large flocks 
of sparrows, gleaning grain and grass seed from the ground. When started it would fly but a 
short distance before again resuming its occupation. After crossing the San Pedro river I found 
it in large flocks, having killed fourteen at one shot. At Fort Fillmore, in Mesilla valley, it is 
quite common, and associates with the cow-bird and black-bird, searching for grain amongst 
the stable offals. Again I met it in Texas during the month of April, having seen, however 

' ' but one male bird in full spriBg plumage, the others stjll retaining their winter coat or only 
commencing to take on their spring livery. While travelling some years ago towards the 
Rocky mountains, I found it quite abundant on the Platte river. The male bird is often seen 
rising in the air with a tremulous fluttering motion of the wings, very much ufter the manner 
of our reed bird, (Dolichonyx oryzivora,) singing the while, and until again alighting, a discon
nected but not unmusical chant. The nest, placed on the ground, is formed of fine grasses 
lined with hair, and contains four to five pale blue eggs. Although I found many of them, in 
one instance only were they spotted with faint red dashes. 

PYRRHULOXIA SINUATA, Bon a p .-Texian Cardinal Bird. 

Cardinalis sinuatus, BoN·. Proceed. Zoo!. Soc. of London, 1837, p. 111.-CAsstto's B. of Cal. and Tex. p. 204, pl. 33. 

Pyrrliulozia sinuata, BAtRD, Gen. Rep. IX, 1858, 508. 

SP. CH.-Male.- Geileral color of upper parts dark ash. Throat, breast, thighs, under wing coverts, and the centre of 

abdomen down to vent, light bright carmine, deeper on the throat. Sides of abdomen and flanks slaty gray. An elongated. 

crest front, around, and under the eyes; primaries and upper part of tail bright ~ch brownish red, the two central tail feathers 

having a slight green reflection, while the edges and tips of the tertiaries and the, tips of the primaries are tinted 'll'ith brown 118h. 

Under part of tail brighter than upper part, with a reflection of grayish lead and tipped with lead color. Bill yellow, the upper 

one having a dusky tinge. Feet flesh color. Length 8 inches. 

Fcn.ale.- Chin dusky white. Under parts down to vent rusty ash, darker on flanks and sides, Around the eyes, at base of 

upper mandible, an indistinct blotch, on upper part of throat and another at middle of abdomen, pale carmine. Crest smdler 

than the male. In ita other markings and colorings like the male. 

This species in its form and habits is closely aJlied to the Cardinals, but the formation of 
the bill differs so much in the two tliat Bonaparte has placed it in the sub-genus Pyrrhuloxia. 

Instead of, as in the Cardinal, the nearly equal mandibles, the culmen. slightly rounded and 
arched to the tip, which is acute, we find in this species the lower mandible much broader and 
larger, t}:l.e gonys rising very abruptly and the culmen very much rounded and ·arched as in the 
genus Pyrrhula. We met the first specimen of this bird in a dry canon a little to the east of 
the crossing of San Pedro river, perched on a bush, and seeming wearied and lost; probably a. 
wanderer, as no more were observed until we reached El Paso. Here we found it everywhere 
among the hedges and trees, and continued to see it occasionally on o~r road until we left 
civilization behind us. It is said to be quite common on the Rio Grande and in Mexico. Raising 
its crest erect as it moves actively about in search of food, it emits at intervals a clear plaintive 
whistle, varied by a few detached notes. 
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PYRANG.A AESTIVA, Vieill.-Summer Red Bird. 

Tanagra aestiM, A.un. B. of A.., Fol. pl. 44. 

Tanagra aesti11a, GMEL, Syst. Nat. vol. I, Part II, p. 889. 
Pyranga aesti11a, BAIRD, Gen. Rep. IX, 1858, 301. 

SP. CH.-Male.-Plumage, vermillion, assuming a brownish or reddish cast on the upper surfaoe. Winge, dusky brown• 

edged with vermillion. Bill, yellowish horn color. Feet, light brown. 

Female.-Upper parts, olive, the rump and tail having a yellowish tinge. Under parts, dull orange yellow, wings brown edged 

with yellowish olive. Bill and legs like the male. At times the plumage of the adult female is mottled with bright reddish brown. 

The young resembles the female, bnt is often mottled with red, yellow and green, before auuming its complete adult plumage. 

This bird is quite ab~nd·ant in Texas, where we frequently heard its loud, melodious whistle 
while hunting in the oak woods which thickly border the edges of the streams, 

XANTHORNUS Alt'FINIS, Lawrence .-Lesser Orcha.rd Oriole. 

Xanthornus affinis, L.a.WR. Annals of N.Y. Lyceum, vol. V, p . 113. 

Icterus spurius1 BA.IRD, Gen. Rep. IX, 547. 

SP. CH.-.Male.-Head, throat, and upper part of back, deep black. Lower part of back, tail coverts and all the under 

parts, deep cheennt, Ieeser wing coverts being of the same color. Tail and wings, brownish black, the wing feathers being 

margined with yellowish white. Bill deep blue black, lighter at the base of lower mandible. Legs, blue. Leng~h, 6 .inches. 

Female.- Upper parts, olive brown, assuming a yellowish green cast on the front and rump. Under parts, greenish yellow. 

Wings, brown, each feather being margjned with ashy white. Tail, olive brown above, lighte.r beneath, the outer webs of the 

feathers, yellowish green. 

This bird in all its changes of plumage is a fac-simile of its closely allied species, Xanthornus 
Bp'llrius. They differ only in size. It was observed abundantly about San Antonio, searching 
on the trees for insects and their larvae, utterillg a shrill and lively note m:uch .like that of our 
common orchard oriole. Thejr nest, composed of flexible grasses,.is suspended from the branches 
of the mezquite tree. Incubation not having commenced while I was in the country, no eggs 
were procured. 

CENTURUS UROPYGIALIS, B a;i rd.-Gila. Woodpecker. 

Centurus uropygialis, BAIRD, Pr. A.cad. Nat. So., Phil., vol. vn, P· 120.-IB. Gen. Rep. IX, 1858, 11. 

SP. CH.- Male.-Head, neck and underparts, brownish ash. An obscure band of yellowish ash on the back of the neok in 

some specimens. A blood red patch on the head. Back and wings barred transversely with black and white. Abdomen near 

vent, yellow. Crissum and Wider tail coverts white barred with black. · The central tail feathers black on their outer vane with 

a strip of white commencing at the base and running to a point at about f the length of the feather. The inner vanes barred 

and their points black. The 2 outer feathers, white barred with black, intermediate ontia, black. Bill, black. Feet, dusky. 

Length, 9 inches. 

Female.- Wanting the red patch on the head. Front and top of the head of a lighter ash than the under parts. Length, 

9! inches. 

This bird is abundant among j;he mezquite trees on the borders of Gila. river. The giant 
cactus, (Cereus giganteus,) often 40 feet high, and which grows abundantly on the arid hill sides 
throughout this whole section of country, is frequently filled with holes bored out by this bird. 
The pith of the plant is extracted until a· chamber of suitable size is obtained~ when the juice 
exuding from the wounded surface hardens and.forms a. smooth dry coating to the cavity, thus 
making a convenient place for the purposes of incubation. At Tucson it frequents the corn 
fields and is seen alighting on the old hedge posts, in search of insects. Its note resembles 
very much that of our red-headed woodpecker. 

3 c 
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CENTURUS FLA VIVENTRIS, Swains .-Yellow-bellied Woodpecker. 

Centurus jla!li!lentris, Sw. Two Cent & a Quart. p. 354.-BAIRD, Gen. Rep. IX, 1858, 110. 

SP. Cu.-ilta/e.-Front and vent, yellow. Collar on back of neck, orange yellow. A blood red patch on top of the head 
Feathers between the front and red patch, grey, between red patch and orange collar, grayish slate. Under parts, pale aeh 
Crissum and under tail coverts, marked with dusky arrow heads. Back and wings barred with white and black ; rump ·and up{ler 
tail co~erh, white. Tail, black, with the exception of the two outer feathers, which are barred with white on their outer veina 
Bill, black, Feet, light blue. Length 9! inches. 

Female.-Like the male, but wanting the red patch on the head. Length, 9 inches. 

Not rare in Texas and frequenting abundantly the mezquite woods which cover portions of 
the prairie in the vicinity of San Antonio. 

PIOUS SCALARIS, Wag 1 e r .-Barred Woodpecker. 

Picus scalaris, WAGLER, Isis, 182!), p. 511.-BAinn, Gen. Rep. IX, 1858, 94. 

SP. CH.-Male.-Front dusky black. Top of the head black, interspersed with white spots tipped with re(t he red tip1 

forming a scarlet patch on the back of the head. A white line over the eye. Another from base of upper mandible runnlog 

down the cheek. A moustache from base of lower mandible runs down the neck joining the auriculare ; both mouatac~e ana 
auriculare black. Back banded with black and white. Wings banded with seven bars formed by white spots on the outer vanea 

of the feathers. Under parts dirty white, marked with oblong black spots on the sides of the breast, and rounded oues on the 
sides and crissum. Lower tail coverts barred with black. Four central feathers of the tail black, the two outer ones black 

banded with white, and the intermediate one having the outer vane and end margined with white. Bill Dlue black. Feet dusky. 

Length 6i inches. 
Female.- Like the male, with the exception of the top of the head, which is entirely black. Lepgth 6! inches. 

I observed this small woodpecker in the southernmost portion of California, and found.it mor~ 
and more abundant as we advanced towards Texas, where it is common. 

ORTYX TEXANUS, Lawr ence .-Texian Partridge or Quail. 

Ortyx texanus, LAwn. Ann. Lye. N. Hist. N.Y. vol. VI, p. 1.-BAmn, Gen. Rep. IX, 641, 

SP. Ca.-Male.-Lores white. Throat white, encircled by a black band which starts near base of upper mandible aDd be.comea 

broader in front of the neck. A white line over the eye, commencing at the nostril and running laterally on the neck, bordered 
above by a narrow iine of black. Crown dark brown, margined with gray and tinged with rufous. Feathera on lower part or 

hind neck dull black, in central parts edged with white and tipped with reddish brown. The shoulders and upper portions.of tlia 
back chestnut, mottled with deep brown, bordered with ash; the rest of the upper parts light brown, becoming lee.d color ?11 
the tail, the whole being mottled with ash, white, and deep brown. Below the black throat band is one of rufous. Brea~t ·&!14 
vent dull white, the feathers being crossed by broad curving bars of deep brown, almost black. Feathers· of sides and. tl~ 

rufous in their centre, margined on their edges with irregular white blotches partially encircled by broad bands of deep bro~ 
Under parts of tail and wings pale lead color slightly mottled with gray. Under tail coverts rufous tipped with dull white, f.na. 

· with central arrow heads of deep brown. Bill black. L egs light brown. Length 8 inches. -
Female.-Chin dull white. Lores, throat, and line over the eye pale ochre. The rufous breast band of the male is reP.laced 

by a general rufous tinge. The transverse bars on breast and abdomen are Jess rich and numerous. Bill horn color above, 

lighter beneath. In all other respects like the male. Length 7i inches. 

This bird bears a close resemblance to the Ortyx virginianus, but the following differences may 
at once be detected on comparing the two species: The 0. texanus is smaller, the rufous color 

. f .. . 

of the breast is paler, but forms a more perfect ·band in the male specimen. The transvers.e ~a;~ 
on abdomen are twice as broad as those of the 0. virginianus, while the rich chestnut 'tfn·~ 
forming the prevalent tint on the back of the latter is replaced m the 0 . teza'n:us by a light 
brown and a more general ashy hue. 
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This bird was first observed in numbers on the Pecos river, although seen some days previous 
to reaching this point. Its numbers increased as we neared civilization, and near San Antonio it 
became plentiful. The call of the male bird consists of two notes, (repeated at intervals,) which 
are less loud, clear, and ring~ng than those of our common quail, (0. virginianus.) It feeds 
on the open prairies upon grass seeds, grains, berries, and insects, and if alarmed takes refuge 
among the scattered mesquite trees and clumps of bushes. When hunted it lays to the dog like 
our common species, and if flushed flies in a direct line with a loud whirring noise, caused by 
the shortness · and rapid motion of the wings. I found an egg of this bird, which had -been 
dropped upon the road. In form and color it was like that of our commo~ quail though ~mailer. 

LOPHORTYX GAMBELII, Nu.tt.-Gambel's Partriqge. 

Lophortyx gambelii, (NuTTAL. ) G4MBEL, Proceed. Ac. N. Sc. Phil. vol. I , p. 260, 1843.-B.uRD, Gen. Rep. IX, 645. 

SP. Ca.-Malc.-Crest brownish black, composed of six feathers. Front grayish whit~. each feather having in ita centre a 
longitudinal line of black. A t ransverse band of white, dividing the top of the head in ahout two equ.al pbrtions, runs down the 

side of the neck, forming a border to the patch of chestnut covering the top and back of the head.; a fine line of black lies 

between this white line and the chestnut patch. Throat black, encircled by a white band reaching nearly to the eye Upper 

parts and breast grayish slate, the ff'nthers of the sides and back of the neck havin~ in their centres a delicate longitudinal brown 

line. Primaries pale ashy brown, inner vanes of tertiaries bordered with cream color. Midd!e of.breast and a~>domen cream 

color, with a large black spot in the centre of the latter. Sides and flanks deep. chestnut, each feather with a longitudinal linear 

spot of white. Under tail coverts with broad bands of ashy brown running down the centre of the feathers. Bill dusky. Feet 

light brown. L ength 9! inches. 

Femak.-Crest lillaller than male. Throat dirty gray. Breast and upper parte grayish s!ate, the head having a brownish 

tinge. Feathers of the neck and breast with a line of brown in their centre. Inner vanes of tertiaries bordered with cream 
color. Lower part of breast and abdomen cream color, the centre_ of. each feather being marked with a thin line of dark brown. 

Vent, crissum, and under· tail coverts, longitudinally striped with grayish brown. Sides and flanks chestnut, each feather being 

marked in i~s centre with a strip of white. The plumage, where of similar marking, is paler in its coloring than in the male bird. 

Bill dusky. Feet light brown: Length 9 inches. 

From Fort Yuma, on the Colorado, to Eagle SpringS, between El _Paso and San Antonio, 
where we last saw a flock of these birds, we found them more or less abundant whenever we 
followed the course of the Gila or struck water holes or streams of any· kind. Although 
frequenting the most arid portions of the country, where they find but a scanty subsistence of 
grass seeds, mesquite beans, and insects, still they show a. preference for the habitation of man, 
being much more numerous in the cultivated fields of Tucson, Mesilla valley, and El Paso. 
Towards evening, in the vicinity of the Mexican villages, the_ loud call note of the male bird is 
beard, gathering the scattered members of the flock, previous to i•suing from the cover .where 
they have been concealed during the day. Resorting to the trails and roads in search of sub
sistence, they utter while. thus engaged a low soft note which keeps the flock together. They 
are not of a wild nature, often permitting a. near approach, and seldom fly linleBB suddeniy 
flushed, but prefer to escape from danger by retreating to the dense thickets. 

CALLIPEPLA SQUAMATA, G r.a y .-Scaly Partridge. 

Ortyx. squamatus, Vxo. Zool. Joum. voL V, 1830, p. 275. 

CaUipepla squamata, B.uRD, Gen. Rep. IX, 1858, 646.' 

SP, Cn.-Male.- Head light rusty ash; feathers of the crown light brown tipped with white. Throat pale cream color. 

Upper parts bluish ash, assuming a rusty tinge on the rump. Wings light brown; tertiaries margined on their inner vanes with 

white. Under parts pale bluish ash, becoming _pale cream color on lower .portions of abd~men and vent, the centre of the 

abdomen being marked with a pale rust.. patch. The feathers of the breast ana abdomen with a'cetitr&l light brown arrow head 

and fringed with a narrow border of darker hue, while those of the back of the neck have the outer fringe well marked, though 
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the arrow heads are much less distinct and numerous. Flanks bluish ash with a tinge of brown, each feather having 
8 

lo ·: 

tudinal spot of white in its ceatre. Under tail coverts pale rusty white, with longitudinal bands of light brown occ~pying :e 

centre of the feathers. Bill black. Feet lead color. Length nine and a half inches. 

Female.-Plumage the same aP • 'le male. Crest smaller and delicate longitudinal lines of brown freckling the centres of the 
feathers of the throat. Length IIiue and a half inches. 

The San Pedro river, a branch of the Gila east of Tucson, was the most western point at 
which I observed this species; here a flock of these birds ran before us at a quick pace, with 
outstreched necks, heads elevated, crests erect and expanded, and soon disappeared among the 
thick bushes which surrounded us on all sides. After this I saw them occasionally until 1 
arrived at Lympia Spring. Lieutenant Barton, United States army, informed me that he had 
procured it near Fort Clarke, one hundred and twenty miles west of San Antonio, where, how
ever, it is rare. This beautiful partridge is found abundantly on the open plains, often starting 
up before us when passing over the most arid portions of our route. It also seems partial to 
the prairie dog villages. These, covering large tracts of ground destitute of .yegetation, (every
thing but a stray cactus here and there being consumed by the prairie dogs,) probably offer 
the attraction of some favorite insect. 

AOTIDURUS NAEVIUS, Heermann.-Mottled Grass Plover . 

PLATE VI. 

Actidurus nacvius, HEERMANN, Proceed. Acad. Nat. Sc. Phil. vol. VII. 

Tryngites rufescens, CASSIN, in Gen. Rep. P. R . R. l 858, 739. 
. .. 

SP. CH.-Form.- Bill slender, as long as the head; culmen 6traight; sides compressed towards the tip, which is slightly 

curved; nostrils linear. Wings pointed, and when closed reaching to t he end of the tail, the first primary being the longtllt. 

Tail long, broad, and rounded, the central feathers longest. T arsae and toes long; claws snort and acute. 

: Oolor.-The feathers of the upper parts black in the centre, with broad margins of yellowish brown; primaries brown, the ends 

being black narrowly tipped with white. Under surface white, becoming mottled with black two and a half inches from their 
termini, which there change to a grayish hue. The under wing coverts, irregularly marked and mottled with. black, ·are silver 

gray, d~sky towards the ends, but tipped and bordered with pure white. Under parts pale yellow ochre, the feathers bordered 

with faint white. Those of the breast near the pinion of the wing having in their centre a linear spot of black. Lower part 

of abdomen and vent of a much paler hue than the breast. · Tail brown on its upper surface, the two middle feathers having a 

bronze tinge, the others being tipped with yellowish white followed by a black band. Under surface grayish, the inner vanes 

being mottled with minute brown spots. Bill black. Feet light yellow. Length seven and a half inches. 

While riding on t4e prairies near San Antonio, my attention was called to this bird from its 
being smaller than Bartram's tatler, (A.ctitis bartramt~us,) which there abounds. It ran nimbly 
on the ground among the grass in search of insects, uttering when disturbed a weak tw~et, two 
or three times repeated. The birds of this genus, unlike the Tringae, (which congregate in 
large flocks showing a preference for the seashore,) migrate in small parties, resorting to the 
fresh water ponds and streams of the interior, or seek their food on the broad grassy plains. 
They run with great celerity. If alarmed they fly with rapidity, making wide_ circuitous sweeps 
before alighting. When wounded they take to the water, swimming with facility and often 
diving to escape danger. The nest, formed of grasses and containing four· eggs, is placed on 
the ground, which has been previously hollowed out. When disturbed during the breeding 
season, the female, flying a short distance from her nest, throws herself on the ground, fluttering 
along as if wounded, and thus decoys the intruder into following her away. Once at a safe 
distance she takes to wing, returning to her home by a circuitou~ route. 
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REPORT UPON REPTILES COLLECTED ON THE SURVEY. 

BY EDWARD HA~OWELL, M.D. 

CNEMIDOPHORUS GUTTATUS, Hallow. 

SP. CaAn.-Head olive color, body greenish olive, with eight lines of the same color, interspace& upon aidea brown; aides 

presenting numerous white spots arranged in longitudinal rowe; under surface dark blue, marked with white ; of anterior 

extremities deep blue; of posterior and taU. white; scales of the body very small; sub-gular fold margined with a ruw of large 

smooth scales ; several smaller rowe anterior to these i eight rows of scales upon the abdomen; sixteen .femoral pores on each 

side very distinct. 

Dimensions.- Length of head one inch; greatest breadth five-eighths; length of head and body to vent, three and a half inchea; 

length of tail, four inches five-eighths; of anterior extremities, one inch on&-eighth; of posterior, two inches two-eighths. 

Habitat.-Texas. 

G EN. OB~.-From 0. sexlineatus, guttatus may be readily distinguished; the scales upon the 
upper part of the body are larger; allied to 0. gularis, but the latter ha_s no spots. 

CROTALUS ORNATUS, Hall owell. 

PLATE II. 

SP. CnAn.-Tbree large plates in front of upper part of the head, on each aide; nfll!alslarge; posterior-part of bead covered 

with smooth scales ; rostral rather large; eighteen supra-labiale, the 6th, 7th and 8th the largest; a small plate between the 
rostral and first supra-labial, and anterior frontal ; 27 rows of scales; ground color slate or greyish above with transverse brown 

lozenge-like bands, their external m·argine_ extending to the abdomen with intermediate yellow spots, and yellowish markings 

enclosed within the brown, sometimes ten in number; the brown lozeng&-like spots become indistinct posteriorly, and contain no 

yellowish spots, giving to this part of the upper portion of the body a sombre appearance, compared with the .beautiful variegated 

robe of the rest; about seventeen of these brown lozeng&-like spots may be oounted on the back ; tail entirely black; ·throat 

and chin white; abdomen light straw color without spots, ' but shaded with greyish. 194 Abdom. scuta; 3 bifid poet abdom. 

scut. ; 19 sub-caud. 7 rattles belonging to the present specimen. 

Dimensions.- Breadth of head posteriorly I to 2A inches; length of head ll inch; of body 3 feet r; inches; of tail 2 inchee; 
of rattles I inch. 

Habitat.-Near Pecos river, northwestern Texas. 

GEN. 0Bs.-Differs from a. lecontii greatly in the arrangement of the plates upon the bead j in 
the ground color, which is yellow in lecontii; in the form of the dorsal spots, which are rhomboid 
in the latter and all distinct, without prolonged margins; and in the color of the tail, which in 
lecontii is banded, the two animals having no specific resemblance. In some respects it 
corresponds with the description of Crotalus molosSUB, Baird and Girard, the latter having, 
according to them) brown lozenge-colored spots) with angles extending to the abdomen, and 
two yellowish spots in the centre, also in the scales, being each of the same color throughout; 
but the head is not quadrangular, and the ground color of molossus is represented as roll 
sulphur. In 0. ornatus the sixth, seventh, and eighth superior labial plates a;re the largest; 
in molossus, the fifth and sixth. 
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Besides the reptiles above described there were also in the collection of Dr. Heermann two 
specimens of Holbrookia maculata, which is said to be very abundant in Texas, being often found 
in the holes of the prairie dog, (.A.rctomys ludovi<Yiana,) and a fine specimen of Berpetodry(JJJ 

aestivus. This does not appear to differ essentially from the H. aestivus of Pennsylvania. It is 
somewhat more robust, the scales are broader, and there are some unimportant differences in 
regard to the smoothness of the external and inferior rows of scales, but these are not of suffi
cient importance to constitute specific characters. In the genus Herpetodryas, the opening of 
the nostril is in a single plate, or between two plates according to Dumeril and Bibron. In 
Leptophis always between two plates. The Gol. vernalis of DeKay bel?ngs to the genus Herpeto
dryas, and in our opinion should not be separated from it, because it has smooth scales, those of 
aestivus being carinated. Examples of Leptophis may be found in Leptophis smaragdina, Lept. 
lateralis, and Lept. leiocercus, the scales of the trunk of which are carinated, and those of the 
tail smooth. Ten species of Leptophis are described by Dumeril and Bibron in their Erpetologie 
General e. 

There was also in the collection a full grown specimen of Rhinoclzeilus lecontii, Baird and 
Girard, caught about one hundred miles from Pecos river, in the open prairie . It corresponds 
very well with the description in their work on serpents, except tha tthe pre-abdominal scuta 
is entire and not bifid, as they represent it, and that the sub-caudal scutellae are not all single, 
nineteen of the latter being bifid. 

There is also a small plate behind the occipital, 190 abdominal scutae, 1 bifid pre-abdominal, 
28 single sub-caudal towards the anus, then 4 rows of bifid, then 1 single, and lastly 15 bifid, 
as in Goluber and Tropidonotus. 

Dimensions.-Length of head five-eighths of an inch ; breadth ~ an inch; length of body 16 inches; of tail 3 inches. 

GEN. Ons.- Future inquiries must determine whether Rhinocheil~ts lecontii should be removed 
from the genus Rhinechis of Michaelles, of which but one species has heretofore been described, 
viz: the Rhinechis scalaris, of which there is a good figure in Bonaparte's Fauna Italica. In 
the genus Rhinechis, as characterized by its author, the plates under the tail are all bifid. 

Dimensions of tho ~pecimen of aestivus, • from Texas: L ength of head six-eighths of an inch; breadth three-eighths; length 

of body 16~ inches; of taillO inches; circumf~rence of body I ~ inch. 

• Leptopltis mojalis, B. & G. Marcy's Report, pl. I X. 
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INTRODUCTORY LETTER. 

BY A. L. HEERMANN, M.D. 

PHILADELPHIA, October 6, 1854. 
Srn : I herewith have the honor to submit to you the report on the natural history of that 

portion of California over which your cemmand passed, during the late survey, from San 
Francisco to Fort Yuma. 
~rom the limited time within which it was desirable it should be completed, I have only 

undertaken the detail of the ornithological branch ; the others I have placed in the hands of 
the following gentlemen: 

Professor S. F. Baird has classified the mammals. These are necessarily few ; the great 
difficulties which present themselves in their preparation, added to the still greater one of their 
transportation when prepared, form insuperable obstacles to an extensive collection in this 
interesting department. 

Dr. Edward Hallowell has described the reptiles, among which he has found many new and 
interesting species. 

Mr. E. Durand and Dr. T. Hilgard have classified the collection of plants, consisting of about 
one hundred species, nearly twenty of which are new. 

Professor C. Girard has described many new species of fish, among which are several vivipa
rous ones from the coast of California. 

To all of these gentlemen I feel under .deep obligations for the zeal with which they have 
entered upon their various branches of natural history, and the material assistance which they 
have afforded me in the early rendition of my report. 

As the maladies encountered during the course of the expedition, taken in time, were never 
allowed to assume a serious nature, I have made no medical report. They consisted of diseases 
incident to the country, and to camp life, such as intermittent fever, diarrhrea, and dysentery, 
besides some few surgical cases of incised and punctured wounds, all of which, however, termi
nated favorably. 

I remain, t~ir, your obedient servant, 
A. L. HEERMANN, M. D. 

Surgeon and naturq,list to the commarul. 
Lieutenant R. 8. WILLIAMSON, 

.Topographical Engineers, Washington, D. 0. 



No. 1. 

REPORT UPON THE REPTILES COLLECTED ON THE SURVEY. 

BY DR. -EDW,ARD HA LLOWELJ,. 

INTRODUCTORY REMARKS. 

California is divided Into Upper and Lower, the latter a rocky peninsula, the natural history 
of which has not been explored; The recent acquisition of Upper California by the United 
States has served to develop its vast minerat treasures ; and the various government expeditions 

·have brought to .the knowledge of scientific me~ much of its natural history, so that it :niay be 
said its herpetology, and, perhaps, its · ornithology, are almost as well known as those of our 

oldest States. Previous to these but little was known· of th~ herpetology of California. 
We shall not, at this time, enter into any remarks upon the distribution of our species of 

reptiles, but make a· few observations upon the genera, some of which appear to bel~ng to the 
fauna proper of California, and others common to both it and other parts of the Union. Of the 
former may be enumerated the genera Anota, ·uro-saurus, Dipso-saurus, AnieUa: The genera 
common to it and other regions more remote are Sceloporus, Phrynosoma, Orotaphytus, Eumeces, 
Onemidoplwrus, Homalosaur-q,s, Oyclura?, Gerrhonotus, amo~g lizards; Herpetodryds, Ooronella, 
Trcpidonotus, Rhinocheilus, A.blabes, Pityophis, Crotalus; among serpents; and Hyla, Bufo, and 
.Ambystoma, among Batrachians. The genera Dipsr:-saurus and Anota appear to delight in the 
sandy, barren parts of California, iri its·southern portion, much of which is a desert, where are 
to be seen but a few lizards a~d horned serpents, ~nd &ucb plants as liye only i~. ·desolate 

regions. Sceloporus is found in-New Jersey, 2,500 miles distant; Gerrhonotus, Onemidopharus, 
• Eumeces, in Mexico; Orotaphytus and Hcnnalosaurus in Texas and New Mexico, the former also 

in Kansas; Phrynoscnna in Texas, New Mexico, Kansas, and the Creek lj.nd Cherokee countries, 
where it is very abundant; Tropidonotus exists in most parts of the Union; Pityophis in New 
Jersey and ~ew Mexico; Herpetodryas in South Carolinal Texas, Maryla~d, Pennsylvania, and 
New Jersey; Ooronella in South Carolina, New York, Florida, Louisiana, Alabama, Georgia, 
and Kansas; Rana, Bujo, and A.mbystcnna are found in most parts oftheUnited States. Of the 
genus Emys, including the fresh water turtles, so numerous in North America, but one species 

has been received from California, viz: that described in the following report : 

lS 



ORDER , J. 

C HE L 0 N I I , .Brogniart. 
SECTION CAT APHRACT.A, . Gray. 

. . 

CHAR. i. The body is protected by a bony coveri~g, for~ed of the vertebrre of the thorax, 
back, and loins, and by the ribs; of which there are "eight pair, greatly developed •and joined 
to each other by suture. Under this shell or ·carapace are placed the bones of the shoulder and 
pelvis; and beneath it can often be retracted the_ h_ead and anterior extremities in front, and the 
posterior extremities and tail behind. , 

CHAR. 2. This bony box is completed below by .a br~ad .sternum or plastron, fo~med of severa!' 
pieces joined solidly to' each other, and most commonly, also, to the carapa9e or shell. 

CHAR. 3. The head, _neck, and tail are the only movable parts of the. spinal c9lumn, . 

CHAR. 4. The jaws are covered with a horny substance, and are alwaye destitute of teeth, 
properly speaking, though their cutting m~rgins are often serrated. 

CHAR. 5. The nostrils are anterior, approximated, and are simple or tubular. 
CHAR. 6. ~he eyes are always furnished with three lids. 
CHAR. 7. The external meatus of the ear is covered with the skin. 
CHAR. 8. The tongue is fleshy, short, thick, depressed, and covered with fleshy filaments. 
CHAR. 9. The lungs are extensive, and are placed in the same cavity with the other viscera. 
CHAR. 10. The heart is composed of two auricles and of one ventricle, subdivided into two 

unequal cavities that communicate with each other, so that the current of blood from the lungs 
and that from the body generally are more or less mingled in passing through the ventricle·. 

CHAR._}l. The stomach is simple and very strong, with thick walls. The intestines are of 
moderate length, and destitute of a crecum. 

CHAR. 12. The eggs are round or oval and the shell more or less :firm. 
CHAR. l 3. The young undergo no metamorphosis, but resemble the parent in general form 

from the time they leave the shell. 

This order in the twelfth edition of the . Systell!.a Naturre of Linnreus comprise donly fourteen 
species, all united in one genus Testudo ; it now includes about eighty, distrib~ted in several 
different families and genera.-(Holbrook.) . 

FAMILY I. 

EMYDID.lE. Gray. 

CHAR. 1. The feet are palmate, with distinct toes, five in front and four posteriorly, each pro· 

vided with a sharp nail. 
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CrrAR. 2. The head is depressed) covered with horny scutellae ; marginal scutes 23-27, those 
of the sternum 11-12. 

CHAR. 3. The skull is generally depressed and solid, with a distinct bony margin, and covered 
with horny plates; the dorsal plates 13 with twelve pairs of marginal plates, the caudal pair 
being separated by a distinct suture j nuch&l plate narrow. The sterno-costal commissure is 
generally long, and usually furnish~d with a distinct and· rather large axillary and inguinal 
plate. The sternum has 11 or 12 shields, the gular pair being sometimes united, but never 
having an extra plate between them as in Ohelydae. 

CHAR. 4. Live in ponds and ditches; on~y take their food when in water; eggs oval and 
white ; motions rapid ; living on mollusca, worms, insects, and carrion ; inhabit warm and 
temperate climates.-(Gray.) 

EMYS 1 Brogniart 

EMYS !NIGRA, Nob. 

SP. CHAR.-Shell oblong-ovate, slightly compressed at the sides, and emarginate, but not . 
distinctly serrated poste~iorly; latero-posterior· margins of carapax everted; nuchal P.late 
narrow, truncate anteriorly, broader posteriorly ; ~4 marginal plates, the two posterior more or 
less quadrilateral , the two adjoining pep.tagonal; colo!' blackish above, the upper part of head 
and neck presenting numerous very small yellow spots. upon a black ground; anterior extremi
ties with a tinge of yellow; under jaw and throat yellow, with dark colored markings; plastron 
yellow in the middle, with large blotches of black or dark brown at the sides, and anteriorly 
and posteriorly ; under surface of tail and extremities blackish ; tail of mod~rate length. 

DIMENSIONS.-Length of head, 1 inch; breadth, i; length of carapax, 6! inches, measured 
along curvature superiorly ; breadth at middle, 5!_inches ;· of tail, 2f. 

HABITAT.-Posa creek, southern part of Upper California,_where it is very abundant. 
G&'l". OBS.- This Species resembles none of the North· American .Emydes with which I am 

acquainted. Its dark color puts one in mind. of; but is· not so jet a black as that of Sternothaerus 
niger of Madagascar. 



ORDER. IT. 

SAURII. 
FAMILY II. 

IGUANIDAE. 
CHAR. 1. The body is covered above with horny plates or scales, which are without knobs or 

tubercles; most commonly, however, there is either a dorsal or caudal crest. The abdomen is 
covered with small plates. 

CHAR. 2. The head is destitute of large plates. 
CHAR. 3. The eyes are furnished with two moveable lids. 
CHAR. 4. The teeth are placed sometimes in a com;mon socket or groove ; at others they are 

not 'set in the bone, but only united firmly to its free border. 
CHAR. 5. The tongue is thick, fleshy, flattened, and covered with papilloo; is destitute of a 

sheath at its root, and is only movable at its tip. 
CHAR. 6. The fingers and toes are free, distinct; of unequal length, and are all furnished with 

nails. 
The family lguanidae, according to Dumeril and Bibron, includes about forty six genera 

arranged in two sub-families or Elections : 
I. Teeth mostly conical, and received in a cylindrical groove of the jaws. 
II. Teeth solidly united to the most prominent part of the jaws, which offer no groove. Four 

genera only of this family are found within the limits of the United States, viz: Anolius, Tropi
dolepis, Orotaphytus, and Phrynosoma.-(Holbrook, 1842.)* 

Gen. URO-SAURUS, Hallow e 11. 

GEN. CHAR.-Body very slender, which, as well as the head, is much depressed; tongue 
triangular, slightly nicke-d in front, deeply notched behind, free anteriorly, not enclosed in a 
sheath; teeth sharp pointed, conical, the 'posterior ones tricuspid, situated on the inner side of 
the jaw; scales up·on the back large, hexagonal, strongly carinated, much larger than those upon 
the sides, which are granular; scales of abdomen smooth; nostrils superior, in a single scale; 
head covered with polygonal plates of unequal size; aural apertures very distinct; a transverse 
gular fold; extremities slender; toes, 5-5; tail very long and tapering, verticillate; femoral 
pores, but no anal ones. 

URO-SAURUS GRATIOSUS, Nob. 

Syn. Uta ornaUI, BAIRD & GniARD, Proceed. A. N. S. vol. VI, p. 126. 

SP. CHAR.-Head yellow, with a few brownish marks; seven longitudinal rows of hexagonal 

0 Others have since been added, a.s Uro-saurus, Dip30-saurus, .Anoia, &c. 
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scales upon the babk, very distinctly carinated; several rows of large scales beneath the infra

labials, the two anterior of the inferior rows much the largest; collar scaly; aural apertures 
strongly denticulated anteriorly; sides· of neck folded; a fold over the shoulder; occipital scale 
large, in contact on each side with the supra-orbital ridge; scales upon muzzle for the most 
part narrow; behind them two transverse rows, the first containing three, the second but t~o 
plates; two single plates upon the ve:~;tex, the anterior the largest; six narrow pentagonal 
plates upon each orbit, bordered internally with a row of small scales; 46 teeth in upper jaw, 
44 in lower; color of body yellowish, mixed with brownish and black spots; extremities 
yellowish, with dark colored transv~se bands; tail of sa~e color above as body, under surface 
silvery white, with blackish spots; eleven femoral. pores. 

DrMENSIONS.-Length of head, f inch; greatest breadth, i inch; length of head, neck, and 
body to vent, l i inch; of anterior extremities to ~xtremity of longest toe, t inch; of posterior 
to extremity of longest toe, 1-ft- inch; of tail, 4t inches; total length, 6§- inches. 

HABITAT·.-Southern part of Upper California. 

GENERAL REMAitKS.-The contrast between the l~;~.rge carinated scales upon the back and the 
small ones upon the sides, resembling granulations, is striking; the long and slender tail is 
also remarkable. In these respects, Uro-saurus is allied to Tachydromus, but the plates upon the 
head are very different. 

S C E L 0 P 0 R US, w ·i e g mann .1 

SCELOPORUS MAGISTER, Nob. 

SP. CHAR.-L.a.rger than any known species of Sceloporus, and remarkable for its large and 
strongly carinated scales, which are very much denticulated posteriorly ; anterior margin of 
aural apertures strongly denticulated; upper part of head, body and extremities, and tail straw 
color, without spots or blotches; a black triangular blotch upon each side of the neck, in front 
of the shoulder, the base below; two large bluish green blotches upon the.abdomen, one on each 
side and one upon the neck ; ·the rest of the under surface light straw color; tail long, very thick 
at base, tapering near the point; twelve femoral pores on each side. 

DrMENSIONs.-Length of head, neck, and body to vent, 4{ inches j greatest breadth of head, ll 
inch; length of head, 1! inch; of tail, 5 inches ; of anterior extremities~ 1! inch; of anterior 
foot to extremity of longest toe, 1 inch ; of posterior extremities, 1{ inch ; of foot to extremity of 
longest toe, 1-f inch; total length 9{ inches. 

HABITAT.-Near Fort Yuma, at junction of Colorado and Gila, also near Tuson, in Sonora, 
upon a rocky soil. 

GEN. 0Bs.-This spe.cies is remarkable for its large size and grea~ly developed spines. It is a 
much larger animal than S . spinosus of Wiegmann, and wants the quadruple series of dark 
colored spots that exist in that animal The posterior margins of the scales are strongly den
ticulated, which is not the case in S. spinosus, one of the characters of which is "squamis pauci

dentatis." From S. horridus Wieg. it diffe~s in coloratio.n, arrangement of plates upon the head, 
and in the number of femoral pores, which in the latter are 4-5. 

(1) Trrpidolepi8, Cuvier. 



U. S. P. R. R. EXP. & SURVEYS-ROUTE IN CALIFORNIA. 

SCELOPORUS BISERIATUS, Nob. 

SP. CHAR.-Scales of the back much larger than 'those upon. the sides. Five frontal plates in 
two rows, sometimes a small one intercalated between the two outer of the second row; the 
middle of the anterior row largest ; four internasals ; four small plates immediately behind the 
rostral; two vertical plates; one large ptate on each side of the occipital, and two in front of 
them; posterior border of scales not denticulated. A narrow brownish vitta across the head 
ri~aT the midd~e of t~e ·supraciliary plates; coloration of head resembling that of 8. undulatus; 
light ash gray above, with a double row of dark colored spots upon the back, on each side of • • the dorsal line, extending a short distance upon the tail ; extremities ash colored above, banded 
with black; under surface silvery gray, with two blue blotches, one on each aid~· of the abdomen 

' and a blue blotch upon the chin; 20 femoral pores. 

DIMENSIONS.-Length of head, neck, and body to vent, 3 inches; of tail, 4! inches; length of 
anterior extremities, i inch; of foot anteriorly to extremity of longest toe, i inch; of posterior 

extremity, 1 inch; of foot, posteriorly, to extremity of longest toe, 1 inch ; total length, 7! inches. 
HABITAT.-Borders of El Paso creek and · in Tejon · Valley. Constantly climbing up trees, 

when scared, to a distance of twenty or thirty feet, running along the ground· and up the trees 
very quickly. 

GEN. Ons.-Wants the undulating lines or bars of 8. undulatus, these being replaced by the 
spots above described; the scales upon the sides are also niuch smaller than those of 8 . undul~tus. 
This species r esembles very closely 8. variab~lis ?f Wiegmann, and is probably the same, not
withstanding certain differences in the description. In the absence of a good drawing, or 

authenticatejl specimen, we cannot · pronounce, positively, whether they be the same or not, 
although inclined to the former opinion. Thus the head, according to Wiegmann, is unicolor; 
and the plates upon the head cannot be said to be ruguwso-carinatis, for they are, for the most 
part smooth in 8. biseriatus. It wants the white lateral line bene~th the spots which is observed 
in 8. scalaris Wiegmann. The arrangement of the plates upon the head appears to characterize 
this species very well, being uniform, with unimportant exceptions, in all the specimens brought 
by Dr. Heermann. · . 

VAR. A. S. AZUREUS.-Body uniformly blue above, mingled with brown, the blue color predomi
nating ; on the sides greenish, with .a metallic lustre ; head brownish above ; two large blue 
blotches upon abdomen, one on each' side; rest of under surface silvery ~hite with bluish tints, 
especially about the chin ; scales iarge and ~trongly carinated, not denticulated posteriorly; tail 
stout at the base, much less tapering than in 8. biseriatus ; · the plates of the head correspond 
precisely with those of the latter animal. 

DIMENSIONS.-Length of head, neck, and body to vent, 3! inches ; of tail, 3-§- inches; of anterior 
extremities, 1 inch ; of anterior foot to extremity of.longest toe, !-inch ; of posterior foot to 

extremity of longest toe, 1! inch; total length , 6i inches. 
HABITAT.-Associated with bise'liatus. 
VAR. B. VARIEGATUS.-Body light ash color,· with transverse brownish bands and markings 

coalescing with each other, so as to give the whoie a marbled appearance; head above, ash color 

mingled with brown ; extremities ash color with transverse · bands of b~own; under . su~~a.ce 
silvery gray without bluish spots or blotches; 17 femoral pores, remarkably large; tail stout, 

thick at the base. 
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DIMENSIONS.- Length of head, neck, and body, .u inches;. greatest breadth of head 1 inch . 
. .-;"!I ...... ' ' 

length, 1 inch ; tail mutilated, circumference at base lf inch; length of anterior extremities, 1f 
inch; of foot to extremity of longest toe, i inch; of posterior extremity, 21 · .inches; of foot, 
posteriorly, to extremity of longel!t. toe,· l inch,, 

HABITAT.-Same. 

DIPSOSAURUS, Hallowe l l. 

~EN. CHAR .. - Head trianguhn, smap, covered ·above and in front. ~itli tubercles, those upon . 
the front the largest ; gape of the mouth moderate, its -!losterior extremity on a line with the . 

posterior margin of the orbit; eyelids covered with granu!ations, their edges with scales pre
senting a denti?ulated margin ; a row of narrow'· oblique, ~rubricate scales over the orbit ; scales 
upon orbit polygonal, unequal, the four or five inner rows the largest; temples covered with 
smooth polygonal tubercles, of unequal size; ·teeth tricuspid, closely set on the inner side of 
the jaw, the posteridr largely developed. ; no palatine teeth ; tongue arrow-shaped, slightly 
notched in front, deeply cleft posteriorly; nostrils latero-superior, opening in a single scale· 

. ' 
rostral plate vertical, triangular; jaws margined each with a series of .smooth, quadrilateral 
plates ; tympanum visibly depressed ; anterior margin of auricular opening denticulated ; upper 
part of body covered with carinated scales, more or 1ess rounded posteriorly; arranged in oblique 
rows ; a row of scales much larger than the rest, along the dorsal line and much more strongly 
carinated, forming a slight dorsal crest; a gular fold'; scales of abdomen, quadranguiar, smooth; 
femoral pores, but no anal ones; tail long; cyclo-tetragonal at base, tapering gradually to a point,' 
covered with transverse row~ of verticillate and carinated scales. · 

DIPSOS.A.URUS DORSALIS. 

SYN.-Orotaphytus dorsalis, Baird and Girard. Proceed . .A.cad. ·Nat. Sc. 1852, p. )26. 
SP. CHAJ.<.. One hundred and nine scales may be counted in one of the transverse rows running 

round the body near its middle, and terminating at the .. larger dorsal row; scales upon throat 

much smaller than those upon chin and abdomen ;· scales · upon upper part of anterior . .and 
posterior extremities carinated ; posterior . surface of thighs: granulated; the granulations sur-

. rounded with minute granules; third and fourth finger of nearly equal length; fourth toe 

much the longest ; margins of fingers and .toes denticulated, inferior surface presenti~g-trans
verse rows of carinated scales; posterior extremities mueh stouter than the anterior; sides of 
neck folded. 

CoLORATION.-Body presenting numerous lines of red upon the sides, with blotches of the same 
color over the shoulders, the intervening spaces numerous white spo.ts; upper surface and sides 
of tail marked with red spots arranged in tr~~sverse ro~s ; upper t~urface of extremities with 
red; throat, abdomen, under surface of extremities, .and tail white. The coloration, as des
cribed by Professors Baird and Girard, appea,rs to be taken from young specimens, one such 
before me corresponding with it precisely. 

DIMENSIONs.-Length of head, 7 lines; breadth, 7; length of head, neck, and body, to vent, 
8 inches, (Fr. ;) of tail , 7! inehes; anterior extremities, 1! inch; posterior, 3 inches, to extremity 
of nail of longest toe .. 

HABITAT.-Desert of the Colorado, to which it appears to be confined. The smaller specimen 
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. from near Fort Yuma, the large one found in the desert between Kern river and the Tejon Pass, 
(pro-nounced Tahon ;) a country without water, not sandy, but arid, bearing artemisia, &c· 

GEN. Ons.-This animal differs from Orotaphytus, (Holbrook,) in having the upper part of the 
body covered with quadrangular scales, instead of granulations, and the larger row of carinated 
dorsal scales giving rise to a slight crest, no tra,ce of which exists in Orotaphytus; and from 
Homalo-saurus, in the form of the marginal plates of the upper jaw. Several other genera of 
Iguanidre present a lQ.rger row of scales along the middle line of the back, viz: Enyalius 

. ·Microlophus, and Brachysaurus, but these all differ ·greatly from Dipsosaurus; neither Enyalius 

rior Microlophus have femoral pores,-and the scaling of the orbit in the latter is quite different, 
presenting a longitudinal row of large transverse plates ; the scales upon the body both in 
Enyalius and Microlophus are much smaller, and the shape of the head is not the same. 

FAMILY III. 

LACERTIDhJ. 
CHAR.-" Saurians with an elongated body, tetrapod, with four or five free toes unequal· tail 

. ' ' 
l~ng verticillate, conical; cranium protected by horny polygonal plates ; a distinct tympa-
num ; large scales beneath the abdomen ; .t~mgue free, flattened protractile,_ rarely sheathed 
at the base, notched Qr deeply slit at the point."- (Dum. et Bib., vol. V, p. 5.) 

For further details in regard to the characters of this family, see Dum: et Bib. , vol. V., p. 425. 

CNEMIDOHORUS, Dum. et Bib. 

CHAR.-Nostrils in the nasal plate near its posterior border; two supero-nasals; paiate with
out teeth, witl;l a shallow triangular notch posteriorly; scales smooth.-(Dum. et Bib.) 

•. 

CNEMIDOPHORUS UNDULATUS, Nob. 

SP. CHAR.-Of moderate size; tail very long; nostril in the naso-ro!!tral plate near"its inferior 

and posterior margin, just above the first supra-labial; head, brownish above; upper part of 
body with _three or four longitudinal bands of .black, with irregufar margins; interspaces, 

yellowish, with a tinge of red in some specimens ; sides margined with black and white or 
light-y_ellow; tail, black and light-yellow, presenting numerous transverse rows of rhomboidal 
carinated scales; upper part of extremities same color as sides of body; under surface, silvery 
gray, with a number of minute black spots upon the abdomen, throat_ and chin; tail round, 
moderately thick at base, tapering to a point; twenty pores very distinct; eight rows of scales 

upon the abdomen. 
DrMENSIONS.-Length of head, one inch; greatest breadth posteriorly, half an inch; of head, 

neck, and body, 3! inches ; of anterior extremities, :! inch ; of foot to extremity of longest toe, 
half an-inch; of posterior extremities, 1! inch; of foot t_o extremity of longest toe, 1 inch; of 

tail, 7! inches; total length 11! inches. 
HABITAT.-Near Fort Yuma, in San Joachim Valley. 
GENERAL OnsERVATIONS.-:-Onemidophorus per-plexus, according to Professors Baird and Girard, 

has seven longitudinal yellowish lines along the back ; in all the specimens submitted to our 
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observation, five in number, there are but four. Professors Baird and Girard state that in so~e 
spf:cimens of Onemidoplwrus tigris "four longitudinal yellow stripes may be ~een extending from 
the occiput to the tail, and occasionally a little distance on the latter. In the young state, the 
black patches predominate, unite and form, as it were, · the ground color, and the yellow con
stitutes irregular small spots."_.:.._(Vide Stansbury's Report, Appendix C, page 339.) 

The total length of Say's Ameiva tesselata is .1 foot, tail, 8! inches-in this respect corre
sponding with the above, but none of the s·pecimens p,resent the tesselated appearance described 
by Say, the "tranverse lines dividing the whole surface in a tesselated ~anner. " 

FAMILY IV. 

CH-ALClD.ID.tE. . . 

CHAR.-"Body usually cylindrical, much elongated or'Serpent.iform, with feet sometimes want
ing, or generally little developed; trmik almost always confounded with the head and tail, 
presenting the traces. of circular rings or vertjcillro, and, for the most part, longitudinally, a 
rainure or fold of the skin between the .abdomen and flanks j head covered with shields or 
polygonal plates ; teeth not implanted in the maxillary bones, but applied ·against their inter
nal edge j tongue free, but little extensible, broad, furnished -with squ~miform or filiform 
papillre, notched at -its point, and not enclosed in a sheath· ... _:._(Dum. et Bib.) 

GERRHONOTUS, Wiegmann. 

CnAR.-Tongue, arrow-shaped, its anterior half free, slightly emargin_ate anteriorly, surface 
velvety. Palatine teeth. Intermaxillary teeth, sin:i.ple; conical. Maxillary teeth, cylindrical, 
obtuse. Nostrils, lateral, each in a single plate, the naso-rqstral; eyelids: Membrane of the 
tympanum below the edge of the meatus externus. Posterior ~upracranial plaks 'not distinct 
from the scales of the nucha. No spiries upon the b~ck. four feet, each with five unequal 
fingers; smooth below. No femoral pores. A furrow the entire length of each side of the 
body.-(D~m. et Bib) 

GERRHONOTUS MULTICARINATUS. 

Blain ville. Nouvelles Annales du Museum d'Histoire Naturelle, tom~ 4, l>· 289, ·pl. · 25, 
fig. 2. 

FAMIL.Y V. 

SCINCID1E. 
CHAR. 1. The head is covered above with large, thin, angular, corneous plates. 

CnAR. 2. The jaws are furnished with close1y set teeth. • 
CnAR. 3. The ton.gue is flat, free, and notc.hed in front ; not retractile in a sht>.ath ; and 18 

covered entirely, or in part, with squantoti~ or filiform papillre. 
Cru:P.. 4. The neck-is of the same size atr1,.forin as the thorax. 

28 
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CHAR. 5. The body is cylindrical, without spines, or crest, or lateral groove, and covered 
with smooth scales, variable in form and size, and disposed in a. quincunx. 

CHAR. 6. The extremities and tail are covered like the body. 
This family includes a great number of genera, differing from each other in the form and 

disposition of the teeth; in the form and number of the cephalic plates; in the mode of opening 
of the nostrils, whether in one or more plates; in the presence or absence of eyelids, whether 
single or not ; in the presence or absence of extremities, their number, &c., &c. Of this exten
sive family, only three genera have as yet been observed in the United States, ·viz: Plestiodon, 
Bcincus,* and Lygosoma, (Holbrook,) to which we add the following: 

Gen. EU MECES. Wiegma.nn. 

EUMECES QU ADRILINEATU Nob. 

SP. CHAR.-Two supero-nasals contiguous; internasal much more extended in the lateral than 
antero-posterior direction, its internal margins in contact with the anterior frenal ; two fronto
nasal contiguous, lateral border in contact with the posterior frenal; frontal hex~gonal, elongated 
broader anteriorly; fronto-parietal rhomboidal, placed obliquely; inter-parietal broad, with an 
acute angle in front, passing in between the fronto-parietals ; parietals oblong, quadrilateral; 
four supra-orbitars; a small naso-frenal; an anterior and posterior frenal, the latter much larger; 
twelve rows of smo.oth hexagonal scales upon the back, beginning with those marked by the 
lateral vitta ; lower eyelid covered with scales. 

CoLOR.-Shining black or brown above, with four blueish vittre, the two internal broader than 
the others, commencing about midway upon the sides of the head immediately over the eyes; 
and extending along the back and terminating upon the tail ; ·the lateral ones commence at the 
anterior margin of the orbit, and, passing beneath it, extend upon the sides and are. lost upon 
the tail ; chin and throat whitish; abdomen and under part of tail slate color; under surface 
of extremities whitish. 

DIMENSIONS.-Length of head, i inch; breadth, t inch; length of body and tail, 4!- inches; of 

tail, 2i inches ; of anterior extremities, ! inch ; of posterior, t inch. 
HABITAT .-Southern part of Upper California, near Mohave river, and in San Bernardino valley. 

e The genus Sciru:us does not exist in the United States, the only species, viz: S. officinalil, being found, according to 
Dumeril & Bibon, inN. and W. Africa, Egypt, Abyssinia, and also Syria. 
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OPHIDII. 
CHAR. 1. The head varies in form; the branches (rami) of the lower jaw-bone are not firmly 

united to each other at their anterior extremities, but are joined by an extensible ligament which 
allows of their being drawn apart laterally ; the bones of the upper jaw are also connected in 
the same way to the intermaxillary, and allow the same sort of motion. Even the palatine 
bones participate in the general mobility and dilatability, which is still further increased by the 
tympanal bone or pedicle of the lower jaw, which is always suspended to another bone analagous 
to the mastoid process of the temporal, and is attached to the cranium by muscles and ligaments. 
From this structure, and from the mobility and distensibility of each of these bones, it results 

that the mouth may be so widely opened as to receive an object of greater dimensions than the 
animal itself. 

CHAR. 2. The mouth is of variable size and furnished with lips ; and the upper and lower 
jaws, as well as the palatine arches in all, with only one exception, (Oligodon,) are armed with 
teeth. These teeth are solid, of simple construction, and are always situated on the margins of 
the maxillary bones, and not on the inner margin as in some of the lizards. As the serpents 
do not masticate their food, their teeth are organized f~r seizing and killing their prey or for 
retaining it; they are accordingly pointed and smooth, and curved or arched backward to pre
vent its escape. 

CHAR. 3. The tongue is very long, slender , extensible, retractile, within a sheath placed at 
the root, with the apex bifid and terminating in two slender semi-cartilaginous filaments. 

CHAR. 4. There are no moveable eyelids, nor is there a tympanal membrane. 
· CHAR. 5. The body is exceedingly elongated-destitute of a. sternum or of any external organs 
oflocomotion-though in some genera (Boa) there are concealed rudiments of posterior limbs near 
the vent. The ribs and vertebrre make up nearly the whole skeleton ; the former surround a. 
great portion of the circumference of the body, and are only wanting at the tail ; the latter are 
curiously arranged ; the body of one is articulated by a convex surface to a cavity in front of 
the succeeding vertebra. The structure of ball and socket allows of free lateral motion, but 
the spinous processes of the back prevent motion up and down to a~y great extent. The whole · 
body is covered above with scales, mostly small and imbricated, and below with large quad- . 
rangular plates. 

CHAR. 6. The trachea is very long, and surrounded by simple, complete cart1laginous rings 
only at its anterior half; the lung is single and extends nearly the whole length of the body. 

In some is found a rudiment of a second lung. 
CHAR. 7. The heart is placed far back, and is provided with two auricles and a single ventricle. 
CHAR. 8. Serpents are;. for the most part, oviparous ; the: eggs are c<ivered with a ealc&teoils 
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flexible shell ; the young burst from them into life with the same form they are permanently to 
retain. There arc some, however, among the poisonous serpents that are viviparous. So far 
the true serpents agree in general in their characters and organization, but in some is developed 
an entirely new set of organs, which invest their possessors with singular and noxious properties. 
This peculiarity of structure leads to a very natural divi~ion of the serpent tribe into two great 

. . 
sections, venomous and non-venomous serpents. 

Venomous serpents are again distributed into different families, according to the arrangement 
of their fangs, dilatability of jaws, pits about the head, &c., &c.-(Holbrook.) 

INNOCUI. 

FAMILY I. 

COL UBRID.lE. 
"CHAR. 1. The head is covered with plates. 
" CHAR. 2. The body is much elongated, covered above with scales, and with plates below. 
"CnAR. 3. The tail is in general long, with bifid plates below, or scutellre, as they are 

frequently termed. 
"CHAR. 4. There is no hook near the vent, nor any rudiment of posterior extremities, as in 

Boa and other non-venomous serpents." 

HERPETODRYAS, Boie. 

HERPETODRYAS FLAVIGULARIS, Nob. 

SYN.-Psammophisjlavigularis, Hallowell. Proceed. Aca:d. Nat. Sciences, Oct., 1852. Report 
of an Expedition down the Zuni and Colorado rivE:rs, p. 131. 

Masticophis jlavigularis, Baird and Girard. Catalogue of reptiles in Smithsonian institu

tion, p. 98. 
Chin and throat spotted with black; a black band upon the occiput, and two or three upon 

the neck, the intervening spaces white; body yellow with intervening whitish spaces presenting 

the appearance of fascire ; 17 rows of scales ; inferior rows larger than the others. 
DrMENSIONS.-Length of head, 1t inch ; breadth, t; length of body, 2 feet 7i inches ; of tail, 

12 inches. 
HABITAT.-California, near the Mohave Desert. 
GEN. 0Bs.-The coloration of this animal is somewhat different from that of Psammophia 

jlavigularis, described in Setgreaves' Report, but I do not consider this sufficient to make of it a 

distinct species. Thejlagellijormis, according to Bartram, varies much in color, and may possibly 
be but a variety of this species. The system of d~ntition differs greatly from that of Psammo
phi.<J, the teeth being all of equal length, whereas, in Psa1!1-mophis, those near the middle and 
at the posterior part of the superior maxilla are much longer than the othe;s. The characters 

of the genus masticophis of Professors Baird and Girard are based chiefly upon the form and 

arrangement of the plates about the head, and are too indefinite , the same ar~angement nearly 
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existing in PsammopMs moniliger. The true place for this serpent appears to be where Dumeril 
and Bibon have placed the .flagelliformis, vi~: in the genus He1petodryas. No true Psammophis 
exists in the United States. 

LE P_TO PHIS, Bell. 

LEPTOPHIS L.ATERALIS, Nob. 

CrrAR.-Head small, rather long and slender, covered above with pine plates; the posterior 
frontals are larger than the anterior, passing down upon the sides of the head ; vertical, very 
long and narrow, broader in front; nostrils betw·een two nasal plates; a small" qu~drilateral 
frenal; a large antocular, its upper portion forming part of the lateral surface of the head; 
below it, a minute supplementary plate intercaiated between the third and fourth labials ; two _ 
posterior oculars; eye large and projecting, space between it and the nostrils grooved; eight 
superior labials,_ the fourth and fifth forming the .inferior margin of the orbit; body ,!.ong and 
slender ; tail rather long ; color brown above,-with two narr_ow yellow vittoo, one on each side, 
extending from the head to th.e root of the.tail; abdomen and under surface of tail straw-color, 
immaculate; a considerable number ·of v~ry minute_ black points upon the chin and .throat. 
Abdom. scuta, 196; sub caud., 122. 

DrMENSIONS.-Length of head, 8lines; greatest breadth, 3lines; length of body, 1 foot 5lines; 
of tail, 5 inches 1line ; total .length, 1 foot 6 inches. ~ -lines; circumference, 9 lines. 17 rows 
of smooth scales. 

GEN. 0Bs.-.Abundant in the neighborhood of ponds, lakes, and-banks of rivers; very timid, 
escaping to the water for protection the moment it is approached. 

HABITAT. -California. 
The first description of this serpent was published in the Proceed. of the .Acad. of Nat. 

Sciences for January, 1853. Messrs. Dumeril and son have since given the same name to a 
species of Leptophis, from Madagascar. 

TROPIDONOTUS, Kuhl. 

TROPIDONOTUS TRI-VITT_.ATUS. 

CHAR.-Head rather small, outline above triangular; depressed posteriorly, cheeks tu:rnid-, 
eyes slightly projecting, nostrils between two plates j a- quadrilat~r~l frenal plate; one :large 
antorbitar, two posterior orbitars; eight superior labials on each side, the sixth the largest; 
neck slightly contracted, abdomen flattened, body of moderate si~e, covered above with nineteen 
rows of carinated scales ; tail of moderate -length,, tapering to a point; body jet black above, 
with three narrow vittre extendino- from the head to the extremity of the tail; the lateral ones 

0 . 

become indistinct; the dorsal vitta is orange-colored and 'Occupies one row and a half of each 
of th·e adjoining rows. of scales·; abdomen ~nd under pa.rt of tail olive-colored, immaculate; 
upper surface of head black.· -

Abdom. scuta, 146; sub caud., 'T2. 
DIMENSIONs.- Length of head, 9lines-; greatest breadth, 6 iines; length of body about 1 foot 

7 inches; of tail, 5 inches 7 lines. (Body broken.) 
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GEN. 0Bs.-Resembles TropidOn<>tus concinnus but wants the orange-colored spots and the 
lateral vittre. Very abundant about ponds, and on the banks of the Cosumnes and other. rivers 

in California. On being approached, quickly dives to the bottom of the stream, or makes its 
appearance on the opposite side, keeping its head above wa.ter. One of the most common 
snakes in California. 

CORONELLA, Laurenti. 

COR ONELLA BALTEATA-. 

CHAR.-Head small and stout, outline ovoid, depressed above, covered with nine plates; eyes 
projecting, internasals smaller than prefrontals ; nostrils between two plates ; a small frenal ; 
one large antocular, two posterior oculars, seven superior labials on each side, the eye resting 
on the third and fourth; neck contracted, body slender, cylindrical, thicker near the middle; 
tail rather short, and tapering gradually to a point ; twenty-three rows of smooth hexagonal 
scales; a series of about thirty narrow yellowish white fascire, alternating with as many dark 
colored blotches, which are continuous with similarly colored markings upon the abdomen ; the. 
dark c9lored blotches occupy from five to seven rows of scales, the tra~sverse yellow fascire one 
and a half rowe;; a dark colored blotch upon the head and anterior part of the neck, commencing 
at the posterior margin of the prefrontals; ·three small yellow spots, one at the posterior margin 
of each occipital, the third larger and about a line apart from the others; the plates which 
cover the muz~le, anterior and posterior oculars, and labials, yellow, margined with black; 
chin, throat, and interspaces upon abdomen and under part of tail between the dark colored 
markings, yellowish; the markings of the tail resemble· those upon the body, but have the form 

of bands, the black spots being somewhat more regularly disposed. 
Abdom. scuta, 234; sub caud., 51. 
DIMENSIONS.-Length of head, 9 lines; greatest breadth, 5}; length of body, 1 foot 7 inches 

3 lines; length of tail, 2 inches 9 lines; total length, 1 foot 10 inches 9 lines; greatest circum

ference, 1 inch 6 lines. 
DIMENSIONS OF A LARGER SPECIMEN.-Length of head, 8 lines j greatest breadth,- 6} j length of 

body, 2 feet 4 inches; of tail, 4 inches 4} lines; total length, 2 feet 9 inches; circumference, 

2 inches 3 lines. 
Abdom. scuta, 225; sub caud., 57. 
GEN. 0Bs.-Found in valleys and open prairies; grows to a much l~rger size than either .of 

the specimens, (4 feet in length ;) very abundant, often killed by travellera, and found lying on 

the roadside ; disposition timid, always endeavoring to escape its pursuers. 

PITYOPHIS, Holbrook. 

PITYOPHIS VERTEBRALIS. 

SYN.-Ooluber vertebralis, Blainville. Nouvelles .A.nnales du Musee, T. IV, p. 293, (pl. 27, 

fig. 2.) 
Ooluber catenijer? Blain ville. Nouvelles Annales du Musee, T. IV, p. 290, (pl. 26, fig. 2.) 

Pityophis Heermanni.-Proceed . .A.cad. Nat. Sciences, January, 1853; p. 236. · 
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Pityophis annectens.-Catalogue of serpents in Smithsonian Institution, p. '1'2. Report of 
Mexican Boundary Commission. 

CHAR. Head small; the two middle of the four posterior frontals much broader in front than 

behind; yellow above; a narrow black band between the orbits; occipital plates marke withd 
black; a narrow oblique band of black passing from the posterior margin of the orbit to the 
angle of the jaw; body yellowish, with about fifty 'distinct subquadrate black spots; emarginate 
in front and posteriorily; emarginations less distinct toward tail; interspaces between these 
large. spots presenting smaller ones, forming a continuous row on each side of the back ; about 
sixteen transverse black spots upon the tail ; intermediate spaces yellowish ; chin and throat 
straw color; the lateral extremities of many of the scuta with black spots; thirty rows of 

scales ; those upon the back small, and distinctly carinated ; the four. or five inferior rows on 
each side much larger than the others, ·and smooth ; tail short. . 

DIMENSIONS. Length of head 8 lines ; greatest breadth· 5 lines ; length of body 1 foot ; of tail 
2 inches 3 lines; total length 1 foot 2 inches lllines; circumference 14lineP". 

GEN. Ons. Abundant in California; grows to a much larger size. The specimen in the mu
seum of the Academy came from the mines, in the vicity of the Cosumnes river; ·One specimen 
was found under a log, and Dr. Heermann found several basking in the sun during the middle 
of the day, on the banks of streams, in sandy and gravelly places. 

LAMPROSOMA. 

CH.AR.-Head small; snout rounded; internasals somewhat smaller than prefrontals ; frontal 

short and broad ; nostril in a single plate ; a long and narrow frenal ; one antocular, two posto
culars; body long and slender, depressed; scales smoo~h, quadrang~lar, brilliant; tail short, 
obtuse; subcaudal scutes bifid; teeth of equal length, posterior ones not channelled. 

LAMPROSOMA OCCIPITALE, Nob. 

SYN.-Rhinostoma occipitale. Proceed. Acad. N. S., vol. vii, 1854, p. 95. 

DE3CRIPTION.-Head small, of same breadth posteriorly as neck, depressed in front; snout 
rounded; rostral plate large, excav~ted below, presenting a triangular shape above and in front 
where it forms the extremity of the muzzle ; internasals smaller than the prefrontals, their 
inner margins much sb.orter than their external, which are in C(mtact with the upper margins 
of the nasal plates-; the prefrontals are more or less pentangular in sJ;ape, the pos~rior ma!gin 
of each in· contact with the anterior margin of the antocular, the supraocular, and the half of 
the frontal plate, its external margin with the upper margin of the frenal; the frontal plate is 
about as broad as long, narrower posteriorly, but less so than in Simotes coccineus; supraoculars 
broader posteriorly;· occipitals of moderate size, pentangular; nostril -large, deeply _excavated, 

in nearly the centre of a large and conspicuous nasal plate, somewhat pyriform j' a long and 
very narrow frenal, lying between the second and third supralabials, and the prefrontal ; but 
one preocular, which is quadrangular, resting on the third supralabial; two postoculars, the 
upper much larger than the lower ; there are seven supralabials, the three anterior smaller 
considerably than those which follow; the eye in contact inferiorly with the third and fourth; 
body long and slender, depressed; scales, of which there are fifteen rows, quadrangular, smooth 
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and shining, their posterior margins rounded, the three inferior rows larger than the others; 
gastrostiga appearing to a slight extent upon the flanks; tail short, with a somewhat blunt 

extremity. 
CoLORATIO:N.-Milk white above, with thirty-four transv~rse black bands, including one upon 

the posterior part of the head; six complete rings of black upon the tail, and one incomplete 
just behind the anus ; jaws, chin, throat and abdomen white ; interspaces between· -cin.gs upon_. 
under part ·of tail white.---,-Abdom. Scuta .. 158, Sub. Caud. 34. 

DIMENSIONs.-Length of head, 4lines; breadth, 2! lines; length of body, 9 inch 9lines; of 
tail, 1 inch 7 lines ;· total length, 9 inches. 

HABITAT.-Mohave Desert. 
GEN. OBS.-This serpent reaembles no other figured in North America, and is ther~fore easily 

recognised. In the genus Sonora of Professors. Baird and Girard, there are, according to them, 
three postoculars, and two nasal plates on each side with the nostril between them. In Sonora 
semiannulata there are twenty-five transverse black bands upon the body, and six complete 
rings upon the tail. The rings in Ool. (Zaclwlus) zonatus of Blainville, completely surround 
the body. The nostrils, according to Blainville, open between two plates, but Wagler has 
them each in a single plate, "in medio scutelli sitis,'~ in his definition of Zacholus. Wagler, 
however, cites Ool. Riccioli, Metaxa. Serp. Rom. as appearing to belong to this genus, "scheint 
als Gattung zu gehoren," but· C. Bonaparte represents the nostrils as placed in the commissure 
between two scuta" gli narici sono situato alla commissura di duo scutelli nasali."* Blainville 
represents tw·o half rings upon the head. Zaclwlus zonatus is probably allied to Ooronella 
balteata. 

The animal above described approaches very much Simotes in the configuration of the plates 

upon the head ; but in Simotes the nostrils open between two plates, and the frenal is quite 
different in shape, being much higher, and not long and slender. The head is also much mo.re 
robust in Simotes, the body rounded and not flattened, and the tail pointed . . The posterior 
teeth are also longer. The plates upon the upper part of the head are very different from th6se 

of Homalosoma, an African genus. The rostral is remarkable, from the fact .that so D;IUCh of it 
occupies the anterior portion of the upper part of the snout, where,. as before rema.~ked, it is 
triangular in shape, the apex of the triangle passing deeply backward between the'internasals. 
This is also the case in Simotes, and to a greater extent in Rhinostoma; · bu~ in Simotes_ the sn?ut 
is conical ; the frontal plate resembles both that of Simotes and Rhinostoma,.but is less broad; 
the prefrontals and rostral are very different in Rhinostoma, as .is also the shape of . the body, 
and the scales in the latter are longer and more hexagonal. Rhinostoma nasicum is a much 
larger animal. In the specimen in our museum, from Venezuela, which appears to belong to 
this genus, the nostrils are between two plates, the frenal is more or less quadrangular ; there . 
are two antocular and .three postoculars, and the rostral plate is rounded, retroussi, .with a 
sharp and well defined edge. 

0 In Zamtni3 Ricciola and Za.cholU$ Austriactl$ of which there are numerous specimens in the Bonaparte .collection 
belonging to the Academy, the-nostrils open between two plates. 
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VENENOSI. 

FA.MiLY II. 

CROT.ALID'lE. 

17 

CHAR. 1. The head·is generally large ;· ·the superior maxillary bones are small, and att·ached 
to ligaments to a· long pedicle, analogous to the ·external pterygoid apophysi·s . 

. GHAR. 2: The upper jawbones are destitute of teeth, 'but are .armed .with ' sharp pointed; per

vious, moveable fangs, through which the poisonous fluid flows. These fangs are sometimes 
only grooYed, ·at others ... there is a. c.oinplete ·canar opening near · their extremity, but in · all 

instances these chamiels communicate wlth·the excre'torydu'cts ·cifthe 'gland; The 'fangs, when 
not erect, are _concealed by a fold· in· the · guni,· from which ·they can' be raised at the will of the 
animaL Behind these are -the ·germs or rudiments of several other fangs, destined to become 

developed and to· rep1ace the original, should these· be destroyed by accident, as not unfrequently 

happens. 
CHAR. 3. The palate bones are armed with two rows of small, hard) solid and .fixed teeth. 

CHAR. 4. The gland that secrets the poison is situated near the eye, under the temporal 
muscle, so as to be compressed by its contraction. Th~ poison varies in intensity, perh~ps in 
the different genera, but more so according to the state of the animal. It is most active in the 
healthy snake in the summer season, when it has been long r~~tained, when the animal is greatly 

irritated, &c., &c. To be deadly, however, it must be introduced into the circulation, for it 

can be taken into the stomach with itnpup.ity. 

CHAR. 5. These serpents are all viviparous; or the . egg is retained in the female until it is 
hatched, and the young animal i13 then expelled alive.- (Holbrook.) 

C H.OTALUS, Linnre us: 

CRQTALUS CERA~TES, Nob. 

CnAR.-Hea.d covered with polyg'ona:I-ttibercles, largedn: front, the latter ·in three rows; two 
small quadrangular plates, (anterior ·nasals,} one . on each side, between ' the nost~il and the 

vertical rostra:! j . t wo quadtangitlar supeto-nasals j external border of sup~adliary. plates devel
oped; so as to present two horii-lilieJ 'or, rather, triangular, processes, oiie ·on each side of the 

head j they' measure, each, one line· in 'height 'by' two in breadth ·at the base; : fr~m ·. twelve to 

fourteen supra18.bials on each side, ·the fifth ·the largest; twelve l.nferior labials; three rows of 

scales between· the eye and upper labials; pits ·between the eyes and nostrils large j twenty rows 

. of carinated scales,· the inferior rows, near · the abdomen, smooth j body slender, inuch com

pressed·; tail very short, with three or four rattles . . 
CoLORATION .-Head, ash · color above, a black irregularly margined band extending from the 

posterior border of the orbit to within a line of th'e bcciput'; a series' of 41 transverse brownish 

bands, yellow in the centre, along the back i ' g~ner~:J.l color of animal above, light-yellow; sev
eral transverse bands upon the tail; under surface, light-yellow, slightly clouded with spots 

near the external margin of the abdomen; abdominal scuta 146; two rows of post-abdominal 

scutell. ; 14 single caudal scuta ; three inferior rows bifid. 

38 
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DrMENSIONs.-Length of head, 5 lines; greatest breadth, 4 lines; length of body 8! inches ; 
of tail, ! inch; total length, 9! inches. (Larger ~pecimens have since been discovered.) 

HABITAT.-Borders of the Mohave river, and in the desert of the Mohave. Always in the dry 
sandy soil, with no vegetation whatever. Maximum size, one foot and a half ; occurs in large 
numbers, and is also seen in the desert of ·the Colorad·o, but is much less abundant, Dr. 
Heermann not having observed it there. The· river Mohave spreads itself out in the desert, and 

there loses itself ; and upon the floating sand hills near it these animals are found. The 
Crotalus Lecontii is never seen with them. The Mohave empties into a salt lake abvut 15 

miles in extent. 
GEN. OBS.-I supposed that this animal might be the young of Crotalus- Lecontei, but Dr . 

Heermann informs me that the L econtei is never found with it, and that it never attains to 
more than a foot and a half in length, and always presents . the horn-like processes above 
described. It appears to be the representative of the Vipera cerastes, of Africa, and is found, 
l ike that serpent, in desert and sandy regions, and is also slow and sluggish in its movements. 

The genus O~rastes , proposed by W agler and adopted by Dumeril and Bibron, it would appear, 
should be dropped, and Vipera substituted. 

CR OTALUS LECONTE!. 
. . 

CHAR.-Sulphur-yellow beneath, inclining to olive, dark spotted above, with thirty-four sub-

hexagonal blbtches, margined wit,?. orange, the lower portion having more the form of bands; 
total length, 3 feet 1} inches. 

DEBCRIPTION.-The head is large, depressed, the rostral plate hexagonal, high ; immediately 
behind it, on either side, above the anterior nasal, which is very large and subquadrate, are 
two small quadrangular plates; posterior to these are four large plates in a single row; a large 
tectiform plate in front of the supraocular situated obliquely ; at its inner and posterior 
extremity a smaller quadrangular one on each side, (the :first of the supraorbitar row in .some 
specimens larger than in others ;) scales constituting the supraorbitar row rather small ; scales 
upon the head subequal, triangular, much striated, those upon the sides much larger; two 
plates above the pit between the eye and nostril, and one larger one, the antocular.; two rows 
of scales between the seventh supralabial and the scales which margin the eye inferiorly; 
fourteen supralabials-the :first large, the three ne.xt small, the rest larger than the latter; 
:fifteen infralabials, the three :first much extended inferiorly, the one most so about 2} lines in 
extent; body robust; scales narrow posteriorly, not very deeply striated, strongly carinated, 
twenty-six rows ; ground color, olive or yellow above, with thirty-four to thirty-six subhex

agonal brownish blotches margined with orange, the last seven or eight having more the form 

of bands; four or :five black bands upon the tail; beneath, sulphur-yellow, darkly maculated ; 
maculations most conspicuous posteriorly, neck and anterior part of abdomen comparatively 
free from them; chin and throat white, on either side a row of obscure spots occupying the 
middle of the interspace between the lateral extremities of the dorsal blotches ; besides these, 

are other spots of a similar color extending over . three or four of the inferidr rows of scales, and 
confluent with the maculations upon the abdomen. · 

Abdom. scuta, 170-1'73 ; sub caud., 24-22 ; all siagle. 
DIMENSIONS.-Length of head, l~ inch ; greatest breadth, l f inch ; length of body, 2 feet; 
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of tail, exclusive of rattles, 2! inches ; total length, 2 feet 4 inche~. Of a. larger specimen: 
length of head, 1! inch; greatest breadth, li inch; length of body, 2 feet 9 inches; .of tail, 
exclusive of rattle, 3 inches ; total length~ 3 feet 1! inch. 

HiliTAT.-Country intermediate between Run river and Tahon ; . also, borders of El Paso . 

creek. 
GENERAL REMARKS.-The smaller specimen described and figured in Sitgrea.ves' report appears 

to be identical with the conjluentus of Say. 0. Lecontei differs from the con.ftuentus of Say, as 
characterized by Professors Baird and Girard, in having but two rows of scales between the 
suborbital series and the supralabials instead of four ; in the fewer number of scales between 
the nostrils, ( 4 instead of 6) ; in the less number of dorsal rows ; in the rostral plate being . 
without a margin of white, &c. The skipe from the superciliaries, which is not very distinct, 
appears to pass -over the third and fourth rows of scales above the supra.labials in con.ftuentus 

the second. 



ORDER IV . 

. CHAR. 1. The body: is depressed, .round or elongated; and with or ·without a tail; the skin is 

soft, naked, or. without. a ·shell, and· most commonly ~ithout appar.ent scales, · (Gcecilia.) · 
. CHAR, 2 • . The extremities vary in number and proportion, or are entirely wanting; The 

fingers and toes are destitute of nails, and are rarely · provided with a horny sheath, · (Dacty
lethra.) 

CHAR. 3. There is no neck distinct from the body, and the head is joined to the vertebra ~y 

two condyles. 
CHAR. 4; There are, in general, three movl:!oble eyelids, and no visible external meatus of the 

ear, though the tympanum is often very distinct. 
CHAR. 5. The sternum is distinct in most species, but is here joined to the ribs, which are 

either very short or entirely wanting. 

CHAR. 6. The heart has a single ventricle, and apparently a sin~le auricle, which is, however, 
subdivided into two chambers. 

FAMILY L 

RANID1E . 
CHAR. 1. T~ere are always teeth in the upper · jaw and palate, between the posteriqr nares; 

the latter are minute and variously grouped. 

CHAR. 2. The extremities of the fingers and toes are free, and never diiated into a disk. 

CHAR. 3. The tympanum is always visible. 

CHAR. 4. The males are provided with -vocal vesicles at the throat, communicating inter
nally with the mouth, and in some they pass out of openings at the sides of the jaws when . 

distended, but not in others. 

RANA LONGIPES, Nob. 

SYN.-Rana nigricans, Hallowell. Proceed. Acad. Nat. Sciences, vol. vii, p. 96. 
CHAR.-R~markable for its size; much smaller, however, than R . pipiens; color uniform dark 

·brown, with numerous small black spots, and large blotches interspersed over the surface.; sides 

somewhat lighter, marked with black; anterior extremities dark brown, or ash color above, 

blotched with black ; posterior of same color, with numeruus transverse black bands ; chin, 

throat, and abdomen, straw color , shaded with brown; under surface of extremities yellowish, 

marked with black ; vomerine t eeth in two oblique patches. 
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DrMENSIONS.-Length of_ head, neck, and·body:, 4! inches; greate_st breadth of head, 1! inch; 
length of anterior extremities, 1!: inch ·; of foot, anteriorly, to e~tremity of longest toe, 1 inch; 
of posterior extremity, 5 inches ; length of hind foot, 1!- inch; of foot, posteriorly, to distal 
end of longest toe, ~! inches. · 

HABITAT.-El Pas:o Creek. 

GEN. 0Bs.-This species is remarkable for the great1imgth of .its posterior extremities; allied 
to Rana Draytoni, Baird and Girard, but the posterior extremities appear to be ionger~ 

FAMILY II . 

HYLID~ .. 
CHAR. 1. Extremities of toes and fingers enlarged into a disk or viscous pellet, by means of 

which they sustain themselves on·smooth surfaces)-aS -leaves-, - ~lass, &c.; always found on trees, 
or shrubs, or plants,· except in the breeding ,season. _ 

CHAR. 2. Abdom~n,. in general, covered with small _granulations; with glandular openings;. 
~eeth, _tongue1 &c., same a~ -~n Ranida3. 

HYLA NEBULOSA, Nob. 
. . . 

- CHAR.-Uniform light gray upon the upper part of the -body and sides; a considerable num-
-ber of dark colored subcircular spots, about a line in diameter, seattered over the upper part of 

the body, and upon the sides, in some specimens mingled wit)l irregular blotches upon the back; 

extremities, ash color above, with grayish .spots; abdomen, greenish yellow; chin light yellow; 

under surface of extremities orange colored ; abdomen and under surface of extremities granu
lated, terminal disks much flattened;· vomerine t eeth in two oblique patches, their anterior and 

posterior extremities on a line with the corresponding margins of the internal nares. 

DrMENsioNs.-Length of _head, neck, and bc;>dy, l i inch; ~reatest breadth of head,! inch; 
length of anterior extremities, 11 inch-; of posterior e:dremities;· 2! inches to extremity of 

longest toe. 

HABITAT.-Tejon Pass. . 

GEN. 0 Bs.-Is a much smaller animal than Hyla versieolor;arid the markings are very dj~er
ent. · The back is much less abundantly·covered with warts, and the supraciliary ridges, which 
are so much --developed · in versicolor, ·are· but· slightly so iri. this species. The extremitie( are 

much more slender in the iatter, and ·the tibia· is of ri.early' e(pial'length with the thigh, but in 

versicolor it is abou't ·a ·Hne· ·s];iorter. . This anim~l resembles Hyla deiitescens; biit the skin of H. 

delitescens is smooth' ; inboth ~he" ~pecil:nens "of 'nebulosa; the ' bac~ _'is: cov'ered with v:ei:y .ininute 
pustulations: _·Fr·om.··thEf oth~r North· Ameri~an Hylre 'it may be readily distinguiilhed. 

HYLA 8.04-PV:(J·ARIS, Nob,1 

Var. HYPOCHONDRIAC~. 

0HAR.~0f a uniform pale ·olive color; above, without spots, paler toward .the sides j numerous 

small, elevated·, srrioo.th points upon the surface, r~sembling tuberCles; upper surface of extremi-

1 Tho specimens of·scapulari.," a:re much sm'allor thim those received from Oregon,"but. I cannot make out that they are 
distinct species. 
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ties pale olive ; ·a narrow, dark colored vitta extending from the anterior margin of the eye to 
the snout, another much broader from the posterior margin of the eye to the shoulder ; margin 
of upper jaw of same color as the vitta; posterior part of abdomen and under surface of 
extremities orange colored; chin and throat, whitish; abdomen thickly granulated. 

DIMENSIONS.-Length of head and body_ 1! inch; of head, i; breadth, i ; length of anterior 
extremities, i; of p·osterior, 1f. 

HABITAT.-Tejon Pass. 
GEN. Ons.-It will be observed that it wants the squalus tooth-like mark upon the head, 

and the markings upon the ·back, which belong to scapularis. 

FAMILY III. 

SALAMANDRIDA!1. 
CHAR. 1. The presence of a tail at all periods of their existence readily distinguishes the 

animals of this family from "those of the last, though it varies in length and form. 

CHAR. 2. The body is elongated, round, and covered with a skin adherent to the muscles 
·beneath. 

CHAR. 3. The tongue varies in shape, size, and mode of attachment. The teeth also vary 

greatly in the different genera. 
CHAR. 4. The tympanum is not visible. 

MUTABILIA, Fitz. 

CHAR -The animals of this tri:be undergo a complete metamorphosis; the young breathe 

only in water, and with gills, like fishes, but in their adult state respiration is performed with 
lungs. (Holbrook.) 

Sub-Family PLE'i'HODONTID£. 

ANEIDES, B air d . 

CHAR.-Head large, swollen at the temples, snout angular, eyes very prominent; tongue 

obcordate, more or less truncate posteriorly, attached in front, and along the middle, sides quite 
free, quite free posteriorly, but less ' so than at the sides; maxillary teeth greatly developed, 
especially those of the lower jaw, which are spear-shaped, sharp-pointed, more or less convex 
anteriorly, concave posterioi-ly, with a ridge in the middle, about! of a line in length; vomerine 

teeth in two convergent rows, behind the internal nares meeti~g posteriorly, their convex surfaces 
presenting in~ard; sphenoidal teeth very numerous, sharp pointed, thickly set like a brush in two 
rows, closely in contact in the anterior third, posteriorly a very narrow linear interspace, not 
enlarged behind ; in the original specimen, this narrow interspace is not' so distinct, so that they 
might almost with propriety be described as a single row; extremities slender; fing~rs and toes 
slightly. co~ pressed, free ; 1st finger ~uch shorter than 4th ; 2d shorter than 3d ; 1st toe much 
shorter than 5th ; 2d than 3d ; 3d and 4th of equal length ; skin smooth, costal grooves well 
m~rked, twelve or thirteen in number, tail round, tapering to a point, very slightly compressed 

at tip, about same length as head, neck, and body. 
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ANEIDES LUGUBRIS. 

SYN.-Sal. lugubris, Ha}lowell. . Proceed. Acad. Nat. Sci. , vol.-iv, p. 126. Aneides Zugubris, 

Baird. Iconographic Encyclopredia; vol. ii, 1856, 1st edition, P·. ·256. Taricha lugubris? Gray, 

Cat. Br . .Amph., p. 26, No. 2. 
CoLOR.-(From a specimen in t!pirits. )-The animal above is of an uniform dark olive color· an - .. ' 

irregular row of small yellpwish spots are observed upon the sides of the body near the dorsum; 
several are also seen upon the neck, the upper part of the tail, and also the posterior ext:remities, 
in the specimen examined. The under part of the animal is light olive~ 

DIMENSIONS.-Length of head, 6! lines ; greatest breadth, 6 lines; length of neck and body, 
to vent, 1 inch 11 lines ; length of tail 2 inches 1 line ; total iength, 4 inches 7 linea. 

HABITAT.-Monterey, Upper California. ·It is said to be abundant in that region. 



LIS T 0 F .REP T I L~S COLLEC T ED~ 

BY·.DR. A. L. HEERi\1ANN, 

NATURALIST TO THE EXPEI!ITION. 

CHELONIANS. · 

Emys nigra . ....,-P,osa .Creek, .south part of Upper California, abundant .. ,.-... .. ........... ... .. · 1 

SAURIANS. 

Sceloporus magister. - Fort · YumaJ junction of Colorado and Gila, also ne..tr Tucson, in 
Sonora ; arid, rocky soil. ........ ........ :....... .. .. ..... ... .. .. ... .......... . .. ... .... ..... 1 

Sceloporus bueriatus.- Borders of El Paso Creek, and in Tejon valley... ......... . . .... ....... 2 
Sceloporus var. marmoratus.- EI Paso Creek, with biseriatus............ . .. ... .. . .... ... .. ... .... 1 
Sceloporus var. a2ureus.-El Paso Creek, with biseriatus..... . . . .. ..... . .... . ................ ...... 2 
Phrynosorna coronatum.-San Joachin valley.. ........... . ... ... ... .. .. . ....... .. ..... .. . ... .. ... .... 3 
Orotaphytusfasciatus.-Between· Kern River and Tejon Pass. .. . ...... ... .. ......... . . .. ...... . .. 2 

Utah, stansburyiana. B. &· G.................. ........ .. ................. 5 
Homalosaurus ventralis.-Mohave desert . . . . .. ........ ..... .... ......... .... . . . . . . .. . . . . .. . .. . . . . .. ... .. 2 
Dipsosaurus dorsalis-Fort Yuma, and ·between Kern River and Tejon Pass. Country 

arid, without water, bearing artemisia, &c............... ... .... ............ .... ... .. .. . 2 
Urosau'I'US gratiosus. -(Utah ornata ? B. & G.) .. .. .. .. .. .. . .. . .. . .. .. .. .. .. .. .. . .. .. .. . .. . .. .. .. .. 2 

Unemidophorus undulatus.-Fort Miller and Joachin valley...... .. .. .. .... .... .................. 2 
Onemidophorus q:uadriUneatus. . . . . . .. .. . .. . . . .. . .. .. . . . .. . . . .. .. . .. . . . . . . . .. . . . . . . . . .. . .. . . .. . .. . . . .. . . .. 1 
Gerrhonotus multicarinatus- El Paso creek and San Bernardino valley, near Mohave desert 2 
Eumeces quadrilineatus.-Near Mohave river, and in · San Bernardino valley.......... ...... 1 

OPHI DIANS. 

Herpetodryas jlavigularis.-Edge of Mohave desert; found also in the valley of Los 
Angelos ...... ... .............. . . ..... .. ...... . .. .... .. . .. ................ ..... ................ .. . 

Pityophis vertebralis.-San Bernardino valley .. ... .. ..... .............. ....... ............ ... ..... . .. 
Pityophis catenifer ......... .. .......... . ......... ... .. .. .................... ............ .. .................. .. 
Ablabes punctatus, (pulchellus, B. & G.)-Tejon Pass ... ....... .. ...... ... .... .... .. .. ........ .. .. . 
Tropidonotus parietal1's.- Posa creek; south part o~ Upper California .. ................ .. ... . 
Tropidonotus ordinatus, ( ordinoides, B. & G.)-P osa ............ .. ..... .... ................ .. .... . 
Ooronella balteata.- El Paso creek and Benicia; also intermediate places, extending over 

a great distance .............. .. .... . ................ .. .. ........... . ... ........ .... ........ .. .. 
Lamprosoma occipitale.- Mohave desert .... ...... ..... . .. .. .. .. .. .. ............ .. .. .. . . . .... .. ....... .. 
Rhinocheilus Lecontei.- EI Paso creek .. ........... . ... .. ..... ... .. .. .. ........... ................. .... .. 
Crotalus cerastes.- Borders of Mohave river, and in the- Mohave desert ...... .. ..... ......... . 

1 
1 
1 

1 

4 
2 

2 
1 
1 
2 
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Crotalus L econtei.-(Orot. conjluentus,l B. & G., Marcy's Rep. Pl. 1.)- Kern river, and 
Tejon ; found in all the countries intermediate between these places, also in 

a woody soil on the edge of El Paso creek ...... ...... :.......... .. .. ................... 2 

BATRACHIANS. 
Rana'longipes.-El Paso creek ... . ........................ . .......... .. .. .. ~......................... ..... 2 

Hyla nebulosa.-Tejon Pass........ . ... . .... . .................................. . ...... . .... . ............... 2 
Hyla scapularis.-San Francisco, .. . ........ ........ . ....... . ....................... ~ ................. ... 6 
Hyla var . hypocondriaca.-Tejon Pa.ss. .. . . . . .. . . . .. . . . . . . . . . . . .. .. . . ... .. .. . ... .. ... ... .... . .. . . . .. .. .. 1 
Btifo halophyla.-Benicia.. ... ... .. .. .. . ...... . .... . ... . .... ......... .... . ............................ ...... 1 

Bufo punctatus, B. &. G... .. ... ............ ......... ......... .......... .. ... ............. ................. 1 
All the species described in this Report were found in middle and southern California. 

• Much larger than the Crotalvs brought by Dr. Woodhouse, and figured in Sitgreavea' Report. 



EXPLANATION OF THE rLATES. 

PLATE I . 

Emys nigra, Hallow . .-.:Half natural size. 

Crotalus o·rnatus, Hallow. 
a. Side view of head. 

Orotalusleccmtii, Hallow. 
a. Head from above. 

Figure 1. Crotalus cerastes, Hallow. 

PLATE II. 

PLATE III. 

PLATE IV. 

b. Side.- c. Upper view of head, magnified. 
Figure 2. Rhinostoma occipitale, Hallow. 

b. Sid-e.-c. Upper view of head, magnified. 
Figure 3. Leptophis lateralis, Hallow. 

b. Side.-c. Upper view of head,- magnified. 

PJ ... ATE V. 

Ooronella balteata, Hallow. 
b. Side, and c, upper view of head. 

PLATE VI. 

Figure 1. Dipsosaurus dorsalis, Hallow. 
a. Full view.-b. Portion of under surface.-c. Top of head.-d. Anterior toe and 

claw.-e. Posterior toe and claw.-f Portion of side.-(The figures 1. c to 1 f 
' . 

magnified twice .) 
Figure 2. Sceloporus biseriatus, Hallow. 

a. Full view.-b. Side of head.-c. Upper, and d, lower surface of head.--e. Fore 
toe.-f. Hind toe. All magnified twice but the first. 

PLATE VII. 

Figure 1. Urosaurus gracioBUS, Hallow. 
a. Full view.-b. Under surface.-c. Top of head.-d. Side of. head.~e.- Femoral 

pore.-(All magnified three diameters, but tl1e first, which is natural size.) 
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Figure 2. Aneides l'lltgubris, Bd. 
a. Lateral.-b. Under view.- c. Open mouth . 

PLATE VIII. 

Figure 1. Sceloporus biseriatus, var. azureus, Hall. , 
1 a. View from the side.-b. Side view of head.-c. Under view of head.-d. Scales 

of belly.-e. Femoral pores. 
Figure 2. Sceloporus biser·iatus, var. marmoratus. 

a. View from above.-b. Head from above, magnified.-c. Scales of belly.- d. Femoral 
pore, magnified. 

PLATE IX. 

Figure 1. Gerrlwnotusmullica.rinatus, Blainv. 
a. Full view.-b. Outline view from beneath. 

Figure 2. Onemidophorus undulatus, Hallowell. 
a. Full view.-b. Upper.-c. Side.- d. Under view of head, magnified.;_e, Scales 

of side magnified.-/. Inguinal region, magnified.-g. Fore toe.-h. Hind toe, 
magnified. 

Figure 3. Eumeces quadrilineaty,s, Hallowell. 
3 a. View from above.-b. Side.- c. Top.-d. Under surface of the head. 

PLATE X. 

Figure 1. Rana longipes, Hallowell. 
a. Full view.-b. View from below.-C. Tongue. 

_ Figure 2. Hyla nebulosa, Hallowell. 
a. Full view.-b. View from below.-c. Tongue. 
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No. 2. 

REPORT UPON BIRDS COLLECTED ON THE SURVEY. 

BY A. L . HEERMANN, M. D. 

CATHARTES CALIFORNIA:NUS, Shaw .~The California Vulture. 

Cathartes californianus, NUTTALL's Ornithology, vol. I, p . 39. 

AuvusoN, Birds of America, Fol. 'pi 426.-C.usrN, Gen. Rep. P.R. R. IX, 1858,5. 
Cathartes ca~ifornicus, Auv. Birds of Am~rica, Oct. vol. I,p. 12, pl. I. 

Vultur californianus, SHAw, Nat. Misc., vol. IX, pl. 301. 

This species, the largest which our western fauna possesses, was observed occasionally during 
our survey sailing majestically in wide circles at a great height and ranging by its powers of 
flight over an ·immense space of country in · search of food. Whils-t unsuccessfully hunting in 
the Tejon valley, we have often passed several hours without a single one of this species being 
in sight, but on bringing down any large game, ere the body had grown cold, these birds might 
be seen rising above the horizon and slowly sweeping towards us, intent upon their share of the 
prey. Nor in the absence of the hunter will his game be exempt from their ravenous appetite, 
though it be carefully hidden and covered by shrubbery and heavy branches; as I have known 
these marauders to drag forth from its concealment and devour a deer within an hour. Any 
article of clothing thrown over a carcass will shield it from the vulture, though not from the 
grizzly bear, who little respects such flimsy protection. My coat, used on one occasion to cover 
a deer, was found, on our return, torn by Bruin to shreds and. the game destroyed. The California 
vulture joins to his rapacity an immense muscular power, as a sample of which it will suffice 
to state that I have known four of them, jointly, to drag off, over the space of two hundred 
yards, the body of a young grizdy bear weighing upw!!.rds of a hundred pounds. A nest of 
this bird with young was discovered on the Tuolumnes river in a thicket, by some Indians who 
were there sent in search of a horse thief. It was about eight feet back from the entrance of a 
crevice in the rocks, completely surrounded and masked by thick under brush and trees and 
composed of a few loose sticks thrown negligently together. The effiuvium arising from the 
vicinity was overpowering. We found two other nests of a like construction and similarly 
situated; one at the head of the Merced river and the other in the mountains near 'Varner's 
ranche. From the latter nest the Indians yearly rob the young, a-nd having duly prepared 
them by long feeding, kill them at one of their great festivals. 

CATHARTES AURA, Linn .-The Red-headed Turkey Vulture. 

Cathartes aura, Rroa. and SwAIN, Faun. Bor. Amer. vol. II, p. 4.-NuTTALL's Ornith. vol. I, p. 43.-Aunuso!f, Birds 

of Amer. Oct. vol. I, p. 15; pl. 2.- CASSIII', Gen. Rep. IX, 6. 

This bird ranges over the whole extent of California, being met in great numbers in the 
vicinity of Fort Yuma, at the junction of the -Colorado and Gila rivers, and more especially on 
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the desert between the Colorado and Carissa creek. It here finds an ample supply of food from 
the carcasses of the numerous animals perishing from fatigue or the want of grass and water 

' and whose whitened bones, strewn over the ground, mark both the road and the hardships of 
the western pioneer. They seem to be on terms of amity with both the raven and California. 
vulture whilst feeding, but upon the approach of the coyote or prairie wolf they all retire to a 
respectful distance until he has gorged himself" on the dainty fare. T he eyes . of a carcass first 
extracted, they invariably begin their assault at the anus, this being the most practicable place 
to effectuate a breach, whence to deal havoc on the internal parts. An entrance once made, a 
scene of plunder, noise, confusion, and dispute ensues, baffi.ing all description. Each one 
striving, as best he may, to bolt the morsel he has seized , or to rob his neighbor glutton, whose 
booty is too voluminous for him to despatch at once. When, however, in very large numbers, 
they will attack a carcass indiscriminately at several points, wrenching off the skin and flesh 
with their powerful beaks, whilst they brace themselves with their feet as they pull. 

POL YBORUS THARUS, Molin a .-The Caracara Eagle. 

Polyborus tharus, C ssiN, Gen. Rep. IX, 45. 

Polyborus vulgaris, V t EILr •• Gal. vol. I , p. 23; pl. 7 .- Auo Birdk of Amer. Fol. pl. 161. 
Polyborus bmziliensis, Auo. Oct. vol. I, p. 21 ; 'pi. 4 

I am happy to be able to add this interesting species to the fauna of California, having seen 
it on the Colorado river, near F ort Yuma, in company with the preceding species. The carriori 
of an ox was covered with turkey buzzards,· and one specimen of the Caracara eagle was amongst 
them, but proved so shy that I could not shoot it, although waiting in ambush full two hours 
in hopes it would return. We followed this species on our survey down the. Gila until we left 
that river, seeing one or more every day, and found it again in Texas on striking the settlements. 
At San Antonio, in the vicinity of slaughter-houses, it is met with in great numbers, twenty or 
thirty often having been seen at one time. We found its nest on the Medina river, built in an 
oak, and constructed of coarse twigs and lined with leaves and roots, but being quite rece~tly 
finished contained no eggs. Although so closely allied to the vulture by its habits, we find its 
nidification quite different; as all the birds of that family, wi.thout exception, so far as know~, 
lay either on the rocks or on the ground. 

AQUILA CANADENSIS, Linn .-The Golden Eagle. 

Aquila chrysaetos, RtoH. and SWAIN, Faun. Bor. Amer. vol. II, p. 12.- -Aun. Birds of Amer. Fol. pl. 181.-b. Birda 

of Amer. Oct. vol. I, p. 50; pl. 1~. 
Aquila canuthnsis, CAsSIN, Gen. Rep. IX, 41. 

A specimen of this bird was seen whilst we were crossing over Livermore's Pass. It flew from 
a rock not twenty yards distant, thereby rendering it impossible to mistake the species. I also 
met with two others in northern California, and obtained the tarsae and feet of a specimen killed 
in the mountains bordering the Mokelumne river. It is there, as elsewhere, a wild and scarce 
bird, rarely seen save by the naturalist who is on the alert. 

HALIAETUS LEUCOCEPHALUS, Linn .-The Bald Eagle. 

Haliaetus leucocepllalus, Auo. B. of A. Oct. vol. I, p. 57; pl. 14. 
Falco leztcocepllalus, AuD. B. of A. Fol. pl. 31 and 126. 

Common in northern California, and more especially so about the falls of the Columbia river, 
(Oregon,) the salmon of which, thrown up dead on the shores at certain periods of the y13ar; 
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form a great attraction to this bird, the California vulture, the turkey buzzard, and the ravens, 
which there abound. We found this species in the Tulare valley, on the borders of large lakes, 
and in one place counted three nests within sight of each other. In 1849, there was an eyrie 0 
these birds about four miles from Sacramento City, which they have since forsaken, on account 
of the continual passage to and fro of steamers and vessels on the river, or they have been shot 
by some wanton gunner, too ready to make trial" of his skill upon them. 

PANDION CAROLINENSIS, Gmel.-The Fish Hawk; The Osprey. 

Pandion carolinensis, DEKAY, Nat. Hist. N.Y. Birds, part I, p. 6; pl. 8, fig. 18. -CASSIN, IX, 44. 

PandWn haliaetuJ, Aun. B. of A. Oct. vol. I , p. 64 ; pl. 15. 

Aquila halituius, R1ou & SwAINS. Faun. Bor. Amer. vQ]. II, p. 20. 

Falco haliaetKB, Aun. B. of A. Fol. pl. 81.-WIL&oN, Amer. Ornith. voL V, p.13, pl. 'S'f, fig. 1. 

Abundant, being met with throughout the whole extent of California. In the fall it migrates 
south. 

FALCO POLYAGRUS, Cassin .-The American Lanier Falcon. 

Falco polyagrus, CASSIN, Birds of Texas and California, p. 88 and 121, pl.16.-Iu. Gen. Rep. I X, 12. 

Occasionally specimens of this bird were seen during our expeJition, but of so wild a nature 
as to baffie all attempts to procure it. It frequents the rocky and wooded portions of the 
country or the broad open plains. Perched on some prominent rock whence it can survey a 
large extent of country, it will suddenly, with almost unerring aim, dart through the air with 
the swiftness of an arrow to seize upon its prey. On one occasion I saw this bird pursuing a 
large hare, (LepU8 townsendii,) at which it stooped several times, the hare barely escaping from 
the falcon's talons by extraordinary exertions and bounds as the bird gained upon him. 
Pursuer and pursued soon disappeared ov(lr the rolling ground, thus hiding from my sight the 
final result of this exciting chase. On a previous visit to California, I obtained, near Sacra
mento, three specimens, and saw a young unfledged one in San Francisco. I also procured one 
of these birds on the Farrallone islands, where probably it had been wafted by the high 
winds prevalent during winter. It cannot be considered a rare bird, although but few speci
mens as yet enrich the naturalist's collection. 

HYPOTRIORCHIS COLUMBARIUS, Linn .-The Pigeon Hawk. 

Falco columbarius, WILSON, Amer. Ornith. vol. II, p. 107, pl. 15, fig. 3.-Aun. B. of A. Oct. vol. I , p. 88, pl. 21.

IB. B. of A. Fol. pl. 92.-DEKAY, Nat. Riot. N.Y. ·part I, p. 15, pl. 4, fig. 9.-RioH & SwAIN B. Fau. 

Bor·. Amer. vol. II, p. 35.-CAssiN, Gen. Rep. IX, 9. 

This species, not very common, is most generally met with on the wooded hill sides} from 
whence they start in search of their prey. On one occasion, perceiving one of these birds 
apparently about t~ begin his repast on some luckless fowl held in his talons, I pursued him 
so closely and with such success that, fatigued and terrified, he dropped his prey, which} 
proving to be a very plump California partridge, I gratefully bagged. 

TINNUNCULUS SPARVERIUS, Linn .-The Sparrow Hawk. 

Tinnunculus spar~~erius, VIEILL, Ois. Am. Sept. p. 40, pl.12 and 13. 
Falco spar~~erius, Aun. B. of A. Oct. vol. I, p. 90, pl. 22.-IB. B. of A. }'ol. pl. 142.-WILSO!I, A. Ornlth. vol. II, p. 117, 

pl. 16, fig. I.-b. vol. IV. p. 57, pl. 32, fig. 2.:-CA.SsiN, Gen. Rep. IX, 13. 

Abundant throughout the whole of California. 
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BUTEO INSIGNATUS, Cassin .-Brown Hawk. · 

Buteo insignatus, CASSIN's Birds of Texas and California, p. 102.-IB. p. 198, pl. 31.-b. Gen. Rep. IX, 23. 

I first remarked 1 his species at the crossing of Grayson ville ferry on the San Joaquin river 
and continued to meet with it occasionally, until we had crossed Kern river. Owing to the 
lateness of the season, I was able to ascertain but little regarding its propagation, the only 
nests which were found having been forsaken for some time previously by the young. These 
nests, composed externally of coarse sticks and lined with roots , were built in the topmost 
branches of oaks, which grow abundantly on the banks of the large water courses. This. bird, 
like the rest of its genus, appears sluggish in its habits, perching for hours in a quiescent state 
on some tall tree and permitting the hunter to approach without any signs of fear. This 
apparent stolidity, however, may be owing to the fact that it is seldom molested and has not 
yet learned to mistrust a gnn, as do the birds of prey in more settled portions of the country. 

BUTEO ELEGANS, Cassin.-Western Red-shouldered Hawk. 

Butw elegans, CAsSti'i, Pr. A. N. Sc. VII, 281.-lB. Gen. Rep. IX, 28. 

Abundant, and extending from northern California to the edge of the Colorado desert. 

BUTEO MONTANUS, Nutt.-Western Red Tail. 

Buteo montanus, NuTT. Man. I , 1840. 112.-IB. CAsSIN, Gen. Rep. IX, 26. 

Abundant in northern California, and rare in no part of the country. I met with this bird 
likewise in New Mexico and Texas. 

ARCHIBUTEO FERRUGINEUS, Licht .-The Western Rough-legged Buzzard. 

Buteo ferrugincus, LJORT. Trans. Berlin Acad. 1838, p. 428 . 

.ilrchibuteo ferrugineus, CASSIN's B; of Tex. and Cal. p. 159, pl. 26.-IB. Gen. Rep. IX, 34. 
Archibutco regalis, GRAY, Genera of Birds, vol. I, pl. 6. 

During a previous visit to California I found this species in the valley of the Sacramento, and 
had considered it rare in that section of country ; but during the recent survey in the southern 
part of the State I found it very abundant, having seen on one occasion in the mountains, about 
sixty miles from San Diego, five or six of these birds at the same moment. It is there much 
more numerous than the Buteo borealis. Large tracts of land in the southern portion of the 
State being totally destitute of trees, this bird alights on the ground, or, taking a position on 
some slightly elevated tuft of grass or stone, will sit patiently for hours watching for its prey. 
Its food, on dissection, proved to consist of mice, ground squirrels, and other small animals.· 
In plumage it appears to vary as much as its closely allied species, .A.rchibuteo sancti-Johannis, 
(Gmelin ;) and in a specimen shot by one of the men, but so badly mutilated that it could not 
be prepared, the tail was strongly tinged with the red color peculiar to the Buteo borealis. I 
several times noticed a bird sailing over the prairies, of about the same size as this species, but 
entirely black and of heavy continuous flight. It was, I think, of this genus ; but never having 
procured one, I am undecided whether it be the adult bird of the species under consideration 
(the A.. sancti-Johannis) or a new bird to be added to this group. I discovered in 1851, on the 
Cosuumes river, the eggs and nest of this bird. While climbing a tree to examine some 
magpies' nests, the hawk in flying from her own betrayed her retreat. It was placed in iihe 
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centre of a bunch of mistletoe springing from the forks of the oak, and was composed of coarse 
twigs lined with grasses _and mo!3s .; the eggs, two in number, being white, marked with faint 
brown dashes, differing greatly from those of the European species, .A. lagopus, (Gmel.) . With 
those of the .A.; sancti-Johannis, I have .never had the opportunity of comparing them. 

ELANUS LEUCURU~, Vie i 11.-The Black-shouldered Hawk. 

Elanus dispar, A.un. B. of A.. Oct. vol. I, p. 70, pl. 16. 

Falco dispar, A.~n. B. of A.. Fol. pl. 35'2.-NuTTALL. Ornitb. vol. I , p. 93.-TEMM. Pl. Col. vol. I, pl. 319, (young 
plumage.)-CH. BoNAPARTE, A.m. Oro. vol. n; P· 18, pl. 11, ~g. 1. 

Falco melanopterus, BoN. Joum. Acad. Nat. Be. of Phil. vol. V, p. 28, 1825. 

Elanus kucurus, C.USIN, Gen. Rep. IX, 37. 

The extensive marshes of Suisun, Napa., and Sacramento valleys are the favorite resorts of 
these birds, -x;lore especially during the winter season, ·as they there find a plentiful supply of 
insects and mice, .their principal nourishment. They generally ra.nge over their. feeding grounds 
in small flocks, from a single pair up · to six or seven pairs together. I fell in with an isolated 
pair in the mountains, between Elizabeth lake and Williamson's Pass, hovering over a small 
fresh water marsh .; . this being 'the only instance observed by me of their travelling so far inland, 
or away from large bodies of water or marsh. In July and August the young of this species 
are found quite abundant in the country, thereby proving that it does not migrate for the 
purposes of incubation. · · · 

ACCIPITER COOPER~, Bon apart e .-Cooper's Hawk. 

Fako eooperi., BoN. Syn. App. p. 43Z.-NuTT. Om vol. I, p. 90. 

Falco stanleyi, NuTT. Orn. vol. I, p. 91.-A.un. B. of A. }'oL pl. 36. 

Astur eooperi, Aun. Oct. vol. I , p. 98, pl. 24.-DEKAY, Nat. Hiat. of N. Y. Part I, p. 18, pl. 4, fig. 5. 

Not rare. 

ACCIPITER FUSCUS, · G m e 1 in .-The Sha~p-shinned Hawk. 

Frequenting in great a.oundance the woodland country ·throughout California. 

CIRCUS HUDSONIUS, Linn .-The Marsh Hawk. 

Circus cyaneru, A.un. }J. of A.. Oct. vol. I, p. 105, pl. 2i. 
Falco cyaneus, Aun. B. of A. Fol. pl. 356.-BoNAP. A. Orn. vol. ll, p. 30, pl. 12. 

Falco uliginosus, WILS. A.m. Orn. vol. VI, p. 67, pl. 51, fig. 1. 

Abundant in California; I also met with this species in New Mexico and Texas, and its range 

therefore extends over our entire country. 

ATHENE CUNICULARIA, M o 1 in a .-The Burrowing Owl. 

Slriz cunicularia, MoLINA, Saggio, \786. 

Athene cunicularia, CABSII!, Gen. Rep. IX, 60. 

Common on. the extensive open prairies, where, associated with the ground squirrel, they often 
form a large community, though not as great as prairie-dog villages, which lat~er often cover a. 
mile or more of ground. The sight · of this bird is very clear by day, nor will he allow the 
hunter on foot to approach· within fair shooting distance. When approached, however, on a 
horse or mule, from which animals he apprehends no danger, his confidence renders him a certain 
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victim to the sportsman. If not killed outright, however severe the wound, he at once beats a 
retreat, disappearing in his burrow, whence he can be dragged forth only with considerable 
labor and difficulty. When suddenly alarmed, he flies some distance, then alighting on the 
ground, jerks his body three or four times successively in an upright position, as if to take an 
extended view and measure or avoid whatever danger threate·ns. The nest, formed of a few 
straws carelessly thrown together at the bottom of a tortuous burr6w from 6 to 8 feet in leno-tb 

b ' 
contains four nearly spherical eggs, of a pure white. 

GLAUCIDIUM GNOMA, Wag 1 e r .-Little Western Owl. 

Strix passninoides, Aun. B. of .A. Fol. pl. 432, figs . 4 & 5. 
Surniapas3erinuide3, Aun. B. of A. Oct. vol. I , p.l17, pl. 30. 

Glaucidium gnuma, CAsSIN, Gen. Rep. IX, 62. 

This beautiful little species is found among the mountainous districts of the mining regions' 
of California, where it cannothe considered ·a rare bird. It is, however, seldom captured, as it 
fl ies generally at night, though sometimes it may be caught perched on the branch of a t"ree, 
napping, during the day. In 1852, I shot three of these birds on the borders of the Calaveras 
river, a friend of mine, Mr. McMullin, procur~d another on the Cosumnes, ana Mr. Bell, of 

·New York, saw it in 1849, on the American river, thereby showing that it extends ovef a large 
portiou of California. 

STRIX PRATINCOLA, Bon a p .-The American Barn Owl. 

Strix pratincola, D~>KAY's N. His. ofN. Y. part 1, p. 31, pl. 13, fig. 28.-CAssiN, Gen. Rep. IX, 47. 

Strix fl~mmea, NuTT. Orn. vol. I , p. 139.- WILS. Am. Orn. vol. VI, p. 57, pl. 50, fig. 2.-Aun. B. of A. Fol. pl. 171. 
Strix americana, Aun. Oct. vol. I, p. 127, pl. 34. 

Quite a common bird in all parts of California. At one time they frequented the old hollow 
trees of Sacramento City, but have gradually disappeared, as their old haunts have bee!l 
destroyed to make way for the march of improvement and civilizat ion. I found large numbers 
in winter ensconced and sheltered during the day among the reeds of Suisun valley. I obtained 
a living specimen, self-captured, he having entangled himself in the bushes. It is abundant in 
the old Catholic missions of California, where it frequents the ruined walls and towers, construct
ing its nest in the crevices and nooks of these once stately buildings, now fast falling ·to decay, 
and which form not only a shelter for birds, but also for innumerable bats, reptiles, and vermin 
of various kinds. . 

BRACHYOTUS CASSINII, Brewer .-Short-eared Owl. 

Otus brachyotu3, Auv. B. of A. Oct. vol. l, p. 140, pl. 38. . 
Strix brachyotus, Aun. Fol. pl. 432, fig. 6.-NuTT. Orn. vol. I, p. 132.-WILS. Am. Orn. vol. IV, p. 64, pl. 33, fig 3.-

RICH. and Sw. F. Bor. Am. vol. II, p. 75. 

Brachyotus cauinii, (BREWER,) CASSIN, Gen. Rep. IX, 53. 

,A..bundant in Suisun and Napa valleys, being found in equal numbers with the preceding 
species. When start~d from the ground or reeds, where it seeks shelter during the day; it flies 
a few yards and alights again on the ground, not appearing wild or shy in its nature, or perhaps 
so blinded by the brightness of the sun as to ill distinguish surrounding objects. I started from 
the bushes a specimen of t}l.is bird on the desert extending _between the Tejon Pass and the 

Mohave river, on the borders of which I also met another. 
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BUBO VIRG INIANUS, G me 1.-Great Horned Ow 1. 

B ubo virginianu$, NuTT. Orn. vol. I, p: 124 -DEK.u. N. Hist. N.Y. part I, p. 24, pl." 10, fig. 22.-Aun. B of A. Oct. 
:vol. I, p. ·143, pl. 39.-Cusm, Gen. Rep. IX,_ 49. 

Strix virginiana, AvD. Fol. pl. 61.- Wn.s. Am. Ornith . . vol. yi, p. 52, pl. 50, fig. 1. 

While encamped in the mounta-ins borde.ring the Tejon valley, I occasionally heard the cry 
of this species at dusk and during the night. In 1849 it was very abundant around Sacramento 
City, but is now rare in that locality, from the same causes which have also driven almost 
entirely away the Strix pratincola. 

SCOPS ASIO, Linn .-The Little Screech Owl. 

Stri:r. a&o, NuTT. Orn. vol. I, p. 120.- AuD. B. of A. Fol pl. 97.-WtLs. Am. Orn. vol. V, p. 83, pl. 42, fig. 1. 
Strix naevia, WILS. vol. m, p. 17, pl. 19, fig. 1. 

Bubo a&o, Aun. B. of A. Oct. vol. I, p. 147, pl. 40.-D~:K{y, N. Hist. N. Y. part I, 1>· 25, pl. 12, figs. 25 & 26. 

This species is not rare though not easily procu_red, inasmuch as. it leaves its covert only at 
night in search of prey. 

'ANTROSTOMUS NUTTALLI, Au d .-Nuttall's Whip· poor-will. 

Oaprimulgm nwtallii, Aun. B. of A. Oct. vol.. VII; p. 350, pl. 495. 

Antrostomm nuttalli, BAIRD, Gen. Rep. IX, 149. 

I saw two specimens of this bird in the mountains bordering the Tejon valley. They started 
.from the ground, flew a few yards, and alighted almost immediately, as if blinded by the too 
glaring light of the sun. I shot one to assure myself of the species, but being on a grizzly bear 
bunt1 with only my rifle in hand, it was so mutilated as to be worthless as a specimen. Dr~ 

Milhau, U. S. A, at Fort Yuma, informed me of a small species of Oaprimulgus very abundant 
around the fort during the spring and summer seasons. I procured none, being there during 
the winter, and am unable to say if it be the present species or not. 

CHORDEILES POPETUE, Vie i 11 o t .-Night Hawk. 

Olwrdeila virginianti$, AuD. B. of A. Oct vol. I, p. 159, pl. 43. 

Oaprimulgus virginianm, NoTT. Orn. vol. I, p. 619.-Auri. B. of A. Fol. pl. 147. 

Oaprimulgm americanm, W1Ls. Am. Orn. vol. V. p. 65, pl. 40, fig. 1-2. 

Oaprimulgm popetue, Vu:tLL. Ois. Am. Sept. vol. I, p. 56, pl. 24. 

Ohordeila popetue, BAIRD, Gen. Rep. IX, 151. 

Not rare during the spring and summer seaso.ns : I met with 'this 'species quite abundant1y 
in Texas. 

PANYPTILA MELANOLEUCA,_ Baird .-White-b~llied Swift. 

Oyptelu$ ~noleucu&, BAIRD, Proceed. A.c. :N. Sc. Phil. vol. rn .. p~.i1e . ..:..r.. Gen. Rep. IX, 141. 

I saw this bird on several occasions, but: always flying so high as. to be beyond .or on_ the 
extre'me limit of gun-shot range, imd was not fortunate -enough t~ procure one. · 

PROGNE PURPUREA, Linn .-The Purple Martin. 

Birundo purpurea, A11n. B. of A: Oct. vol. I, p. 170, pl .. 45.-b. Fol. pJ. 22.-NuTT. Orn. ~ol. I, p. 598.-WJL&. Am. 

Orn. vol. V, p . 58, pl. 39, fig. 1.....;..2. · · 

Very abu~dant, breeding in large numbers in the hollow trees which are still left standing in 

the city of Sacramento. 
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HIRUNDO RUFA, Vieill.-The Barn Swallow. 

Hi·rundo ruja, NuTT. Oro. voL I , p. 601. 
Hirundo americana. WJLS. Am. Orn. vol. V, pL 38, figs.l-2.- Aun. B. of A. Fol. pl. 173. 
Hirundo ru&tica, Aun. Oct. vol. I, p. 18 1, pl. 48. 

Abundant throughout California, New Mexico, and Texas. 

HIRUNDO BICOLOR, Viei ll.-The White-bellied Swallow. 

Hirundo bicolor, VtEILL. Oia. Am. Sept. vo!. I, p. 61, pl. 31. 

Abundant. 

HIRUNDO LUNIFRONS, Say .-The Cliff Swallow. 

Hirundofulva, BoN:AP. Am. Oro. vol. I , p. 63, pl. 7, fig.l.-Aun. B. of A. Oct. vol. I, p. 177, pl. 47. - lB. Fol. pl .. 68. 

Abundant, building its nest in the cities under the eaves of houses, and in the mountains . 
under the shelving rocks. · I found it abundant, also, in New Mexico and 'rexas. This species, 
formerly considered as one of our western birds, has within a few years commenced its 
migrations to our northern States, gradually extending them year after year further south, until 
it has become in Pennsylvania a regular visitor, like the other common species of the same genus, 
arriving in spring, incubating, and taking its departure in the fall for more genial climes. 

HIRUNDO THALASSINA, Swains.-Violet Green Swallow. 

Ilirundo thalcusina, Sw. Philoa. Mag. 1827, p. 366.- Aun. B. of A. Oct. vol. I, p. 186, pl. 49.- !B. Fol. pl. 385. 
BAmn, Gen. Rep. IX:. 

I met with this beautiful little species occasionally during our survey, but always on its 
migrations southward, it being the fall of the year. On the summit of the Tejon Pass 1 shot 
several towards dusk as they :flew circling in the air in pursuit of insects, a manoouvre whi~h 
they are in the habit of performing at this season every evening before retiring to rest. Among 
these large flocks of swallows I remarked a small black swift, (Acanthylis,) but was unable to 
procure it. While visiting Dr. T. C. Henry, U.S. A., at Fort Thorne, New Mexico, we observed 
many of these swallows flying over a pond on the edge of the Rio Grande river. . Its migrations 
extend over California, and it is one of the most abundant species in O~regon. 

COTYLE RIP ARIA, Lin n.-The Bank Swallow. 

Hinmdo riparia, WILs. Am. Oro. voL V, p. 46, pl. 38, fig. 4.- Aun. B. of A. Oct. vol. I, p. 187, pi 50. 

Abundant. 

COTYLE SERRIPENNIS, Au d.- Rough-winged Swallow. 

Ilirundo serripennis, Aun. Synopsis, p. 37.-Ta. B. of A. Oct. vol. I, p. 193, pl. 51.-Ia. ·oro. Biog. vol. IV, p. 593.

BAIRD, Gen. Rep. IX. 

Abundant. I observed while in Texas, in this species, a curious instance of the manner in 
which birds accommodate themselves to the localities in which they sojourn. The river banks, · 
a favorite resort wit.h them around San Antonio, possess in few spots only the conditions requisite 
for their nidification, being either insufficiently steep to afford them opportunities of sinking . 
their holes, or being in their more abrupt parts composed of a hard rocky earth, into whicP, they 
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are unable to penetrate. . Hence they seek out the holes and crevices _in the ·dwelling-houses of 
the town, there to build their nests and raise their young. Some~hat puzzled to comprehend 
why these birds frequented and flew so..consta.ntly in the bac4 c_ourt of the Plaza House, as they 
generally wander-over the prairies and in the vicinity of water in s~arch of their food, I watched 
them and perce~ved several dart between the curtains enclosing a piazza, and disappear in large 
cracks of the wall, where the twittering . of their nestlings welcoming their return l!ot once 
explained the mystery. 

TYRANNUS .VERTICALIS, Say .- Arkansas Fly· ca.tch~r; 
1tfrannm t!trticalil, SA~, Long's Exped. vol. II, p. 60.-B.uRD, Gen. Rep. IX. 

Mmcicapa ili!rticalu, BoNu. Am. Orn. vol. I , p. 18, pl. 2, fig. 2.-Aun. B. of A. Oct. vol. I , p. 199, pl. 54.
NuTT. Orn. vol. I, p. 273. 

Very abundant, replacing in California the Tyrannus intrepidus, Vieill., or king-bird of our 
eastern . States, as he unrelentingly pursues and drives away all hawks and crows that encroach 
on his domain . The nest is the counterpart of that of the king~bird, being constructed of the 
same material , while the eggs so resemble those of that species , that, placed side by side, it is 
impossible to distinguish between the two unless previously marked. 

SAYORNIS SAYUS, .Rich .- Say's Fly-~atcher . 

1tfrannula aaya, RICH, & Sw. F . Bor. Am. vol. II, p. 142, pl. 45. 

Jfmcicapa aaya, BoNAP. Am. Orn. vol. I, p. 20, pl. 2, ~g. 3.-Aun. B. of A. Oct. vol. I, p. 217, pl. 59.- NuTT. 
· Orn . . vol. I, p. 277. 

Sayornil aaym, BAIRD, Gen.' Rep. IX, 185. 

We met this bird abundantly in southern California, where, in the course of a day's hunt, I 
.. -

have killed five or six of them. It is more especially plentiful in the fall, at the time of its 
migration southward. I foun·d this species in New Mexico, in the northern part of Texas, near 
El Paso, and, though some.what rare in Sacramento valley, I there procured two -specimens. In 
migrating it_prefers the ·deep valleys bordered by high hills, but is found also on the open plains, 
where, perched on the stalk or" some dead. weed or on a prominent rock, it darts forth in pursuit 
of its prey, to return· again: to its point of observation. 

CO~TOP"QS BOREALIS, Ric J:l.-Coope~'s Fly-catcher. 

Tyrannm boreali8, RICH.-& Sw. F. Bor. !m. vol. II, p.141, pl. 35. 
Mwcicapa cccrperii, AuD. B. of A. Oct. vol. I, p. 212, pl. 58.-NuTT. Om. vol. I; p.282. 

C'ontopus cooptri, B~IRD, Gen. Rep. IX, 188. . 

Although 1 have not myself seen this species· in California, a friend of mine procured two 
specimens on the Cosumnes river, one of which. he presented to me. Both proved to be females . 

MYIARCHUS MEXICANUS, K au p .-Ash-coiored Fly-catcher. 

P.j1'annula cinerascens, LAWRENCE, Annals of N.Y. Lyceum, Sept. 1851; p. 121. 

Tyronnula maicaria, KA.up, 

Myiarclnu mtzicanua, B.A.IR~, Gen. Rep. IX, 179. 

Abundant. The individqals obta.ined for the collection were shot near Posa creek. Of shy 
and retiring habits, it prefe~~ the deep shady forests, where its insect food abounds. The 
nest, found in the hollow of a .tree or in a deserted squirrel or woodpecker's hole, is composed 
of grasses lined with feather~. The eggs, :five in number are cream color; ma_rked.and speckled 

with purplish red .dashes and.faint neutral tint blotche~: 
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SAYORNIS NIGRICANS, Swains .-Rocky Mountain Fly-catcher. 

Tyrannula nigricans, SwAINs. Synop. Mex. Birds, Phil. Mag. N. S. vol. I, p. 357. 

Muscicapa nigricans, Aun. B. of A. Oct. vol. I, p. 218, pl. 60. 
Sayornis nigricans, BAIRD, Gen. Rep. IX, 183. 

Abundant throughout all California, constructing its nest in like situations as our Tyrannula 

nunciola, Wils. It seems to have a marked predilection for the vicinity of streams or lakes, 
where it is nearly always to be seen, perched upon a stake or branch, occasionally darting in 
the air for an insect, then returning to the same place to renew its watch and repeat its 
manoeuvres. The nest, composed of mud and mosses, lined with hair, is placed against the 
rocks, the rafters of a house or bridge, or againnt the inside of a large hollow tree, and the eggs, 
fuur or five in number, are pure white, speckled with red. 

TYRANNULA TRAILLII, Au d .-Traill's Fly-catcher. 

Muscicapa trailli, Auv B. of A. Oct. vol. I, p. 234, pl. 65. 

Muscicapa trailli, Aun. B. of A. Fol. pl. 45. 

Abundant. 

PYROCEPHALUS RUBINEUS, Bod d a e r t.-Scarlet-crowned lfly-catcher. 

Pyrocephalus rubineus, CASSIN'S must. B. of Tex. & Cal. p. 127, pl. 18.-BAIRD, Gt'!n. Rep: IX, 201. 

Muscicapa rubineus, Bonn. Tab. des Pl. En!. Buff p. 42. 

I h~d the good fortune to procure at Fort Yuma a specimen of this brilliantly · plumaged but 
small fly-catcher, which Dr. Milhau, United States army, informed roe is there quite common 
in spring~ The plumage ofthe specimen procured is not brilliant, owing probably to a deformity 
in its bill, which is crossed as in the cross-bill, thereby preventing the bird from obtaining a 
sufficient supply of food for its_ proper nutriment. I saw another specimen in Tucson, Sonora, 
Mexico, but did not obtain it. -.It stations itself upon the topmost branches of trees, and when 
pursued, appears wild, flying to a considerable distance before again alighting .• This bird forma. 
an interesting item. for our list, as it proves to be a new ·species to add to the ornithological 
fauna of California. 

MYIADESTES TOWNSEND II, Au d.-Townsend's Ptilogonys. 

Ptilogonys townsendii, Aun. B. of A. Oct. vol. I, p. 243, pl. 69.-Aun. B of A. Fol. pl. 419. 

l1Iyiadestu townsendii, BAIRD, Gen. Rep. IX, 321. 

Although I procured several specimens during roy previous stay in California, still I did not 
find it common there. Dr. T. C. Henry, United States army, assures roe, however, that in the 
environs of Fort Webster, New Mexico, now abandoned, large numbers of this species may be 
obtained in the course of a single day's hunt during the fall and winter months. Its :flight 
appears feeble, and when about alighting it expands its tail several times before becoming 
quietly fixed on its perch. On dissecting the specimens which I procured in northern Oilifornia, 
the stomach was filled with a red berry' growing at that season on bushes which cover the 
mountain sides in great profusion. 

PTILOGONYS NITENS, S w. a ins .-Black Crested Fly-catcher. 

Ptil,ogonys wtens, Sw. Cab. Cyclo. Animals in Menageries, p. 285.-CABSirl's B. of Tex. and Cal. p. 169,'.p!. 29.

Cichlopsis nitens, BAIRD, Gen. Rep. IX, 320. 

This bird is sel(lom. found in the northern parts of California, although I obtained. both old 
and young on the Cosumnes river in 1851. Since then a naturalist and friend of mine residing 
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there has not .seen one, though giving much of his attention to the migratory habits of such 
birds as pass through that section of country. I was therefore surpri&ed on meeting this species 
after sixty miles of travel t hrough the Colorado desert in the vicinity of the Little Lagoon. 
On nearing the Colorado river they increased greatly in numbers, twenty or thirty being qften 
seen on the wing at a time. In November, the period of their migration southward, they are 
very abundant in this section of country.. They usually perch . on the mesquite trees, jerking 
their tails almost incessantly, as do some species of fly-"vatchers, emitting, the while, a low 
plaintive whistle, and dashing occasionally in irregular curves and angles high in the air in 
pursuit of insects. 

POLIOPTILA CAERULEA, G mel .-Blue-gray Gnat-catcher. 

Culicit~oTa caeTU~, DEKAY, N, Hiet. N.Y. Part I , p. 109, pl. 56, fig. 126 . 

.Muscicapa caen~lea, AuD. Fol. pl. 84.-WtLs. Am-. Orn. vol. II, p. 164, pl. 18, fig. 5.-Nun. Orn. vol. i, p. \197. 

Abundant. 

POLIOP'fiLA MELANURA, Law r .-Black-headed Gnat-catcher. 

Oulicit~aTa mexiiana, (BoNAP.) CAS8Jif 'S B. of Texas and California, p. 163, pl. Z'l. 

Polioptila melanuTa, BAIRD, Gen. Rep. IX.-

I first came across this species near San Diego, in 1851 , and .found it abundant durin~ the 
recent survey in tlie vicinity of Fort Yuma. The last specimen I obtained was from a. hedge 
surrounding the cultivated 'fields of the Pimos Indians, whose villages are. situated about two 
hundred miles above the junction of the Gila aJ?.d Colorado rivers. Its habits resemble those of 
the preceding species,· quick and restless in its movements, searching actively for its food, and 
darting occasionally in the air in pursuit of small insects. Its note is of so feeble a tone as to 
be heard only at the· distance of a few yards. In searching its food it resorts, from preference, 
to low trees and. weeds, where it finds the most copious harvest. 

MYIODIOCTES PUSILLUS, Wilson .-Green Black-capped ·Fly-catching Warbler. 

Mmcicapa pusilla, W1Ls. Am. Oni. vol. III, p . 103, pl. 26, fig. 4.-AuD. B of A. F ol. pl. 124 . 

.Myiodiocta wil&onii, AuD. B. of A. Oct. vol. II, p. 21, pl. 76. 

Myiodiocta pzaillm, BAIRD, Gen. Rep IX, 293. 

During our expedition this species proved abundant, being found wherever the wood or 
heavy brush and thickets afforded it a sufficient shelter. 

DENDROICA ·'.A.UDUBONII, Towns .-Audubon's -yvarbler. 

Sylvicola audubonii, TowNs. Audubon, ·B. of A, Oct. vol. II, p·. 26, pl. 77. 

Sylvia audubonii, TowN~. Jour. Acad. N. Sci. Phil. vol. vn, p. 19l~;_AuD. B. of A. Fol. pl. 396. 

Drmdroica audubonii, BAIRD, Gen. Rep. IX, 273. 

Abundant, replacing in California-the Sylvicola coronata of our eastern States. ·It assembles 
in the fall and sprin.g in small fl.o.cks, often associated during their migra.tion.s with the titmouse 
(Parus) and ruby· cro~ned wren, (Regulus calendula,) skipp~ng abo:U~ in the tree to~~~ ac~ively 
searching for insects, oftentimes flying in the-air in their pursui~. Some few · of these ·birds 
spend the· whole winter in California, as I have ·seen them ih Sacramento va;lley thtoughout all 

th!,l inclement season. 
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DENDROICA AESTIVA, Gme li·n.-Yellow-Poll Wood Warbler. 

S ylvicola ae3tiva, RICH. & Sw. F. Bor. Am. vol. II, p. 211.-Auo. B. of A. Oct. vol. II,"p. 50, pl. 88. 
Dendroica aeuiva, BAIRD, Gen. Rep. IX, 282. 

Abundant over the entire country. 

DENDROICA NIGRESCENS, Towns .-Black-throated Gray Warbler. 

S;11lvicola nigrescen3, Auo .. B. of A. Oct. Voi. II, p. 62, pl. 114. 
Sylvia nigrescen3, Avo. Fol. pl. 395.-TowNSEND, Jour. Acad. N. Scien. Phil. vol. VII, p. 191. 
Sylvia hakeyii, G. P. GIRAUD, J6 New Species of N. A. Birds, fig. I. 
DendroiM nigrescen3, BAIRD, Gen Rep. IX, 270. 

I obtained, in 1852, a few specimens of this species near Sacramento City and also on the range 
of mountains which divide the Calaveras and Mokelumne rivers. During this expedition, 
in the month of October, I met with but .a si-ngle individual in the mountains adjoining the 
summit of the Tejon Pass. It was then migrating southward with .several other small species 
of birds and gleaning its insectivorus food from the topmost branches of some tall oaks . . The 
notes of this bird closely resemble those of a locust. 

TRICHAS TOLMIEII, Towns .-Tolmie's _Warbler. 

Irichas macgillivrayii, Auo. B. of A. Oct. vol. II p. 74, pl. 100. 

Sylvia tolmieii, TowNs. Jour.' Acad; N. Scien. Phil. vol. VIII, p. 149.-Iu. Townsend's Narrative, p. 343. 
Geothly]JU macgiUiv~ayl, BAIRD, Gen. Rep. IX, 244. 

A beautiful and somewhat rare species, affording but few opportunities for the study of its 
habits, as it re_~ires amidst the deep.shady swamps and brus.hwood, from whence it seldoin makes 
its appearance. 

TRICHAS DELAFIELDII, Au d.-Delafield's Yellow-throat. 

Trichas delafoldii, Avo. B. of A. Oct. vol. II, p. 81, pl.' 103.-In. Synop. p. 65. 

Sylvia delofoldii, Auo. Orn. Biog. vol. V, p. 307. 
GtotJUypis trichas, BAIRD, Gen. Rep. IX, 241. 

Abundant.and like its closely allied species, the 'J.·richas marilandicus, haunts the low thickets 
in the vicinity of water, in which localities it seeks its food on the ground, seldom appearing 
above the tops of the bushes. It incubates in the country, for thOl;tgh I was not fortunate 
enough to discover its nest, I shot on several occasions the bird in its young plumage: 

HELMINTHOPHAGA CELArrA, Say .- Orange-crowned Warbler. 

Htlinaia celata, Avo. B. of A. Oct. vol. II, p. JOO, pl. 112. _ 

Sylvia celata, Auv. B. A. Fol. pl. 178.-Botu.P. Am .• Orn. vol. I, p. 45, pl. 5, fig. 2.-SAY, Long's Exped. to_ Rocky 
Mts. vol. I, p. 169.- NoTT. Orn. vol. 1, p. 413. . 

Helmi'llthophaga ~lata, BAIRD, Gen. Report IX, 257. 

This bird is plentiful all over the country, having procured it in northern California, in the 
Tejon valley, and on the Colorado river, near Fort . Yuma. It is migratory in its habits, but 
some few pairs incubate near the summits of the highest mountains in the mining regions. 

CERTHIA AMERICANA, Bon .-Brown Tree Greeper. 

Oerthia familiaris, WILS. Am. Orn. vol. I, p. 122, pl. 8, fig. 1.-AvD. B. of A. Oct. vol. II, p. 109, pl. us . ..::...b. Fol. ' 
~4~ . 

Cer!hia ameriMna, BoNAP. Compar. List. p. 11.-BAum, Gen. Rep. IX, 372. 

Abundant in California, especially in the mountainous districts: 
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TROGLODYTES OBSOLETUS, Say .-Rock Wren. 

Troglodytei ob&olekJ, NuTT. Om. vol.· I,' p. 435.-AUl). B. of A . . Oct. vol. II, p . 113, pl. 116.-,.Ia .. Fol. pl. 360.-S.u, 

Long's E~p~ to th~ Rocky Mt~. vQl. II, p. 4. 
Salpinctu ob8Cletm, B.uao, Gen. Rep. IX, 357. 

I have met with this bird not only throughout the"whoie extent of ·California, but also in 
New Mexico. and Texas, and while encamped in the Tejon valley have often, in the course·of 
the day, obtained from five to six specimens. · lt' frequents the :rocky portions of the. country, 
passing in the crevices and under the boulde~s which lie: profuselY: scattered over the mountains. 
It lives upon spiders, worms, and small inse.cts, and while in pursuit of them it utters, at 
intervals, a loud; quick note, of a peculiarly thrilling ·character. 

' . 
TROGLODYTES ME~ICANUS, Swain~ .-Mexican Wren. 

Troglodyte~ m&cicanU$, Sw. Zool. lliua. 2d aeries, vol. I, pl. 11. 

Oat~ rn~nm: J3AIRD, G\,ln. ;Rep·. ~. 356: . 

On a previous visit to California, I procured this species on the Calaveras and Cosunines 
rivers. Its habits and resorts are the same as the Trog, obsoletus. 

TROGLODYTES BEWICKII, Au d .-Bewick's Wren. 

Proglodyta be!,oitkii, Auo. B. of A. Oct. vol. II, p. 120, pl. 118.-lB. Foi. pl. 18.-NuTT. Orn. vol. I, p. 434. 

ThryothO'I"U3 bewiclcii, BAIRD, Gen. Rep. IX, 363. 

Abundant. Near Fort Clark, Texas, I found a . nest of this species constructed in an old 
Comanche Indian shield. The target, formed of two 'thic]rnesses· of hide, had been hung on a 
bush as a mark to fire at ; from exposure to th~ wea,ther, the two sides, having separated, 
formed a pocket, in which . this bird hd domiciliated itself. It is like the rest of the genus, 
very querulous in its notes, repeating, when disturbed, ·its alarm crl.es ~ith ·great vehemence. 

TROGLODYTES AMERICANUS, Aud .-Wood Wren. 

'Jiroglodyta arMrieanm," A.:av. B. of A. Oct. vot II, p. 123, pl. 119;-lB. Fot pl. 179.-D~:KA.Y, N.·Hist.-N. Y. part I, 
p. 54.-Buao, Gen. Rep. IX:, 368. 

Abundant in the wooded portions of the country~ 

·.TROGLODYTES AEDON, Vieill.-House Wren. 

'l'roglodytes adun, VumL. Oia. Am. Sep. vol. II, p. 52., pl. 107,;_AuD. B. of A. Oct. vol. II, P• 125, pl. 129 . .-h. 

fol. pl. 83. 

Abundant. 

TROGLODYTES P ALUSTRIS~. W .i l.s .:-Mar~h Wren. 

TroglodyUI·palUBtria, Auo. B. of A. Oct. vol. U, p. 135, pl. 128.-!B. Fol. pl. 100.-NuTtl'. Om.: :vol. i, P· 439. 

OerthiaJllllmtria, :WiLs. A.m . . Orn. vol. II, p. 58, pl. 12, fig . . 4. 

Abundant throughoht all the marshy districts of the country. 

CAMPYLORHYNCHUS BRUNNEICAPILLUS, L afres nay e.-Brown-headed Wren. 

Picclaptes brunneicapillm, Lu. Guerin's Mag. de Zoololl'· p. 61.-C~nnr, B. of Tex. and Cal. P· 156, pl. 25 

(J.Jf11l'!/Thrhynchm .brunneicapillm, BAIRD, Gen. Rep. IX, 3,55. 

6S 
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This bird, though well known as a Mexican species, is now for the first time added to the 
fauna of California. I first discovered it on the desert extending between the Tejon pass and 
tho Mohave river, where its purse-shaped nest, placed on the branches of the cactus, at no great 
height from the ground, is frequently to be met with. The nest, composed of grasses alld 
lined with feathers, has an entrance in the form of a covered passage, varying from six to ten 
inches in length. The eggs, six iri number, are of a delicate salmon color, very pale, and often 
so thickly speckled with ash and darker salmon colored spots as to give a rich cast to the whole 
surface of the egg. I sometimes stopped to open these nests, as the feathers with which they 
were lined often indicated that certain species of birds were to be· found in their neighborhood. 
The naturalist, thus put on the alert, will more readily ·obtain such of those species as may 
have escaped his eye. In this manner I discovered the uttermost . western range of the blue 
partridge, ( OaUipepla squamata, Vigors.) I obtained, at a later period, other specimens of this 
wren in the valley of the San Fernando _Mission, in San Bernardino valley, in the vicinity of 
Fort Yuma, and finally in Texas, in certain portions of whic_h it is by no means rare. Its 
habits are like those of the wrens, creeping into holes and under the leaves and grass in 
search of insects. If wounded only it is easily lost, running or fluttering to a ground squirrel's 
hole, or any other cavity, where it takes refuge. On the Mohave desert, having winged one 
of these birds, it was discovered only on lifting a hollow log in which it had taken shelter and 
throwing it several times violently on the ground, when it struggled out in vain endeavors to 
escape. 

LOPHOPHANES INORNATUS, Gam be I.-Plain Chicadee. 

Parus inornatus, GAMBEL, Proceed. Acad. N. Scien. Phil. vol. II, P· 265.-b. Journal Ac. N . . s. Phil. 2d series, 
vol. I, p. 35, pl. 8, fig. 2. 

Lplwphanes inornatus, BAIRD, Gen. Rep. IX, 386. 

Abundant throughout the country, and possessing an almost endless variety of notes. 

PARUS RUFESCENS, Towns .-Chestnut-backed Titmouse or Chicadee. 

Parus rufescem, T<>wNB. Journ. Acad. N. Scien. Phil. vol. VII, p.190.-Aun. B. of A. Oct. vol. ll, p. 158, pl.I29.
b . Fol. pl. 353, figs. 1 and 2. 

This bird and its nestlings I found in the month of July frequenting the stunted oaks and 
bushes covering th11 sand hills around San Francisco, where it appears not to be rare. I never 
saw it in any other part of California, though said by Mr. A-udubon to be an abundant species 
in Oregon and on the Columbia river. 

PARUS MONTANUS, Gambe l.-Rocky Mountain Chicadee. 

Parus montanus, GAMBEL, Proceed. Acad. N. Scien. Phil. vol. I, p. 259.-!B. Journal Ac. N. S. Phil. 2d series, 
vol. I , p. 35, pl. 8, fig. 1. 

Dr. Gambel first brought from California a single tlpecimen of this bird, which he presented 
to the Philadelphia Academy of Natural Sciences, but which by some mishap was lost soon after 
the figure had been drawn for the journal of that institution. In 1851 I met with two small 
:fl.~cks of these birds in company with the Psalt1·i~ minima, on the mountains surrounding the ·, 
volcano, in the southern mines, and again during the late survey on t.he summit of the Tejon 
Pass, associated with several species of Sylvicola, which were then migrating south. In its 
movements it is restless, diligently gleaning its food, consisting of insects, _in the moss and 
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interstices of the bark of trees, often suspended back downwards as it clings to the-under side 
of a branch. Its note very much resembles that of our black-capped chicadee, (Parus atrica
pillus, Linn.) 

PSALTRIA MINIMA, Towns .-Least Chicadee. 

PaTU$ minimm, TowNs. Journ. Acacl. N. Scien. Phil. vol. VII, p.190.-Aun. B. of A. Oct. vol. n, p.l60, pl. 130.
IB. Fol. pl. 353, figs. 5 and 6. 

Abundant, and ~ound in the fall in flocks of from twenty to thirty individuals, following 
each other from tree to tree, travelling thus in a single day over a large tract of country. It 
incubates in California, as I have found there its pendulous nest; containing from six to eight 
pure white eggs. 

AEGITHALUS FLA VICEPS, Sunde v a 11. 

Cbniro~trum lll'nll~um, LA.wREl'I~E, AnnaleN. Y. ·Lyceum, vol. V, p. 112, pl. 5, fig. I. 
Aegithalus flavicep~. SuNDEVA.LL, Ofveraigt, vn, 129. 
Paroidei jlavieep&, BuRD, 'Gen. Rep. IX, 400. 

I first discovered in California this beautiful little species at the terminus of the M~have 
river, wh.ere I pursued them among the mezquite trees, but owing to their wildness I procured 
none. I remarked that in searching their food they often remain snspended with their back 
downwards as do the chicadees or titmice. I found their nests abundant near Fort Yuma, 

. though from the .lateness of the season few of the birds remained. The nest is spherical, formed 
of twigs, and having an entrance on the side; the interior being lined with down and feathers, 
and containing from four to six eggs of~ pale blue color, and dashed with small black spots . 
This species is new to the fauna of California, though well known as a Mexican and Texian bird. 

CHAMAEA. FASCIATA, Gam bel.-Ground Wren. 

Olw.mrut1 fruciata, GA.MBEL, Proceed. A. N. Sc. Phil. vot III, p. 154.-b. Journ. A. N. &. Phil. 2d aeries, vol. I , 

p. 34, pl. 8, fig. 3. 
Parua fa«iat.m, GuB. Proceed. A. N. So. Phil. vol. II, p. 265. 

Abundant. This bird frequents the low brush' and thicke.ts, and while creeping actively and 
restlessly through the .undergrowth in search of food utters a low plaintive note or whistle, 
holding its tail erect over its back after the manner of the wren. It incubates in the country, 
though I have never discovered its nest. 

REGULUS CALENDULA, Lin n.-Ruby-crowned Wren. 

Regulua calendula, Aun. B. of A. Oct. vol. tr, p. 168, pl. 133.-b. B. of A. Fol. pl. 195. 

Sylvia calendula, W1Ls. Am. Orn. vol. I, p. 83, pl. 5, fig. 3. 

Abundant throughout California. I procured specimens at the Little Lagoon (Colorado 
desert) and as far south as the villages of the Pimo~ Indians. 

SIALIA MEXICAN A, Swains on.-Western Blue Bird. 
"' Sia.Ua occidentali8, TOWNS. Journ. Acad. N·. Scien. Phila . . vol. vn, P· 188.-Aun. B. of A. Oct. vol. II, p. 176, pl. 135.-

b. Fol. pl. 393, figs. 4 ani! fi. 

Sialia miXicana, BA.mn, Gen. Report IX, 223. 

As plentiful in California. as is our Sialia wilsonii in this section of the country, and having 
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the same habits. The nest, built in the hollow of a tree, is composed of grasses, and contains 
four to six eggs of a pale blue color. 

SI.ALI.A .ARCTIC.A, Swains .-.Arctic Blue Bird. 

• 
Sialia arctica, AuD. B. of A. Oct. vol. II, p. 178, pl. 136.-ls. Fol. pl. 393, figs. 2 and 3.- NuTT. Orn. vol. II, p. 573. 

Met with occasionally in small flocks during the winter season. I saw it in New Mexico, and 
Colonel M'Call, U. S . .A. , informed me that in Santa Fe it breeds like our common blue bird, 
in boxes put up for that purpose by the iJ;J.habitants of the city. ·· 

CINCLUS .AMERIC.ANUS, Swains .-:-.American Dipper. 

Cinclw americanus, Ricrr. and Sw. F. Bor. Am. vol. II, p. 173.-Aun. B. of A. Oct. vol. II, p. 18'.&, pl. 137. 
Oinclus morl011ii 8r townsendii, A-pD. B. A. Fol. pl. ·435; 

Eydrobata mtxicana, BAIRD, Gen. Rep. IX, 229. 

'i 

This interesting species I found in abundance on the mountain rivulets of northern California, 
preferring the clear limpid streams, and often forsakin.g a locality when the water is made turbid 
by miners washing the earth in search o£ gold. .Alighting on the edge of the water it pati~ntly 
awaits the passage of its prey, uttering at intervals a Jow buzzing whistle which, is repeated 'at · 
short intervals. Quite unsuspicious, it is easily approached and killed, but if wounded only, it; 
dives with great celerity, using its wings under water to propel itself forward. During the late 
survey I met with and procured but one single specimen, on the small stream which takes its 
rise near the summit of the Tejon Pass. 

MIMUS POLYGLOTTUS, Linn .-Common Mocking Bird. 

O~pheus polyglottw, DEKAY, N·. Hist. N.Y. part I, p. 67, pl. 39, fig. 84.-AuD. B. of.A. Oct. vol. II, p. 187, pt 138. 

Turdus polygloltm, AuD. Fol. pl. 21. - WILs. Am. Orn. vol. II, p. 13, pl. 10, fig. 1.-NuTT. Orn. vol. I, p. 320. 

Mimm polyglottu8, var. eaudattl8, BAIRD. Gen. Rep. IX, 344. 

This bird was first observed on Posa creek, and was found abundant in the valley of Los 
.Angelos, where they frequented the low bushes ~nd hedges of prickly pear, still growing around 
the fields of the abandoned missions, and forming an impenetrable barrier. The fruit of this 
plant was at the time ripe, and the throats of several of the birds ki11ed were tinged a dee~ 
carmine from its juice. We met occaoionally with this species during the second surYey, under 
Lieute»nant Parke, and when passing through western Texas it proved to be one of the mos~ 
common birds of the country. 

MIMUS MONT.ANUS, Towns.-Rocky Mountain Mocking Bird. 

Orpheus montanus, TowNs. Journ. Acad. N. S. PhiL vol. VII, p. 192.- Aun. B. of A. qct . . vol. II, p. 194, pl. 139.-
. Iu. Fol. pi. 369, fig~ 1. · . . 

Oreosooptes montanus, BAIRD, Gen. Rep. IX, 347. 

This species is often met with in southern California, having remarked it on several occasion~ 
in the environs of San Diego, and from thence to Fort Yuma. ' 1n New Mexico and Texas we' 

found it, seeing one or more individuals daily for over. three hundred miles. after leaving El 
Paso. On being flushed it flies but a short distance, and generaliy alights . on the ground, 
running some way before it stops: When in tli.e add regions where the cactus abounds, the 
ripe fruit of which affords its favorite food, it alights on the branches of that plant, and although 
I have closely examined the feet of several individuals, it would appear that it suffers no incon-
venience from the needle like points projecting from aU parts ofthese plants. · · \ 
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HARPORHYNCHUS REDIVIVUS, Gam be 1 .-California Mocking Bird. 
%xosh>ma rediviva, GAlQIEL, Journ. Acad. N. S. Phil. 2d series, vol. I,.p. 42. 

Harpu redivivw, GAM.B. Proceed: Acad. N. S. Phil. vol. II, p. 264 

Harporhynchw redivivw, BAIRD, Gen. Rep. IX, 349. 
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Abundant, not only having procured it in northern California, but also as far south as Texas, 
on the borders of the Rio Grande. Shy and wild in its habits, when startled it flies low 
some .distance, atid· plunging into. a thicket alights, runs on the · ground; ~nd so conceals itself 
that it is not again easily found. Ita notes are equal in harmony to those of our mocking bird, 
and among the miners it is well known as the California mocking bird. .It incubates in the 
country) but the only n.~st.I fo.~nd, CQII\ppsed externally of coa~se twigs and lined with fi.ne roots, 
contained young, it then being the month of July. 

TURD US MiGRATORIUS, Linn .-The Robin. 

Turdw migratariw, AUD. B. of A: Oct. vol. III, p : 14, pl. 142.-NUTr. Orn. vol. I, p. 339.-WILs. Am. Orn. vol. I , 
p ; 35, 'p1..2, .fig. ·l. . 

Abundant, but only appearing in the mining regions of California during the winter season. 
Several flocks of these birds were observed. at Fort Yuma in the :month of December. 

TURDUS NAEVllJS, Gmel'.-The Varied· Thrush. 

Thrdw naeviw, Aun. B. of A. Oct. vol. III, p. 22, pl. 143. · 

Orp~ muuwtdu, RIOH. ·& s~. ~,, 'Bor. Am. 'part II, P· 1S7, pl. 38. 

Abundant, .being found in the mountainous districts in large flocks, frequenting the moist 
hill sides in search' of food. lt does not incubate 'in the country, but migrates north in early 
spring. 

TURD US NANUS, A. u d .-Dwarf Thrush. 

Turdw ttanw, Aun. B. of A. Oct. vol. III, p. 32, pl. L47. 

Abundant. I found this species breeding in the stunted oaks covering the sand hills around 
San Francisco. 

ANTHUS L UDOVIOIANUS, Licht .-American Pipit . 

.Anthw ludovicianus, DEKAY, N. Hist. N. Y. part I , P· 76, pl. 64, fig. 99.-.A.un. B. of A. Oct. vol. m, p. 40, pl. 150 . 

.Anthw spirwWla, N-urr. Orn; vol. I, p. 450 . 

.Alaud~ '-ruja, W I:U3. Am. Orn. vol. V, p. sg, pl. 42, fig. 4. 

Abundant. 

OTOCORIS ALPES'J;.'RIS, Linn .-Shore ~ark_ . 
.Alauda corn~, .DEKAY'S N. mst. of N. Y. part I , p. 179, pl. 73, fig. 165~-RIOH. & Sw. F . . Bor. ~ vol. II, p. 245 • 
.Alauda .alputril, WII:3 . .A.m. O~n. vol. .I , p. 85, p1 •. 5, fig. 4.-Aun. B. of .A.. Oct.' vol. III, p: 44, pl. 151.-Nun. Orn.. 

vol. 'l , p.455. ' · .. 

Ererrwphila cornuta, B&mn, Gen. Report, IX, 403. 

Abundant. 

OTOqORIS RUFA, ~·ud .-Western Shore .Lark . 

.A.lauda ruja, Aun. B. of A. Oct. vol. VII, p. 353, pl. 497. 

Abundant. Congregating with the two preceding species, they form together large flocks, 
covering the plains during the fall season, en.gaged in gleaning ·the seeds of grasses and small 
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insects, which form their principal nourishment. At this period they are easily approached, 
and large numbers may be killed at a single shot. During summer, they are seen frequenting 
the roadi and flying a few paces before the traveller as he advances. The nest, sunk in a slight. 
hollow in the ground, is composed of grasses lined with fine hair. The eggs, four to five in 
number, are light green ash, covered thickly with minute light umber brown spots, sometimes 
forming a crown at the larger end of the egg. 

EMBERNAGRA CHLORURA, T owns .-Blanding's Finch. 

Embernagra blanclingiana, GAMBEL.-CASSIN's B. of Tex. & Cal., p. 70, pl. 12. 

Fringilla blandingiana, GAMBEL, Proceed. Ac. N. Sc. Phil, vol. I, p. 260. 

Fringula chlorura, Aun. Orn. Biog. vol. V, p. 336. 

Zrm.otrichia chlmura, HEERMANN, Jour. Ac. N. S. Phil. 2d series, vol. I, p. 51, pl. 9, fig. 1. 
Pipilo chlorura, BAIRD, Gen. Rep. IX, 519. 

I met with a single specimen of this bird in the Tejon valley, where I discovered it among_a 
flock of sparrows consisting of several varieties. On a former occasion I procured a singlebird 
of this species in Sacramento valley, and consider it as accidental in California, or at least in the 
northern part of it. 

POOSPIZA BELLI!, Cas s i n .-Bell's Bunting. 

Embe:riza bellii, CABs IN, Proceed. A c. N. S. Phil. vol. V, p. 105, pl. 4. 

P008piza bellii, BAIRD, Gen. Rep. IX, 470. 

In the fall of 1851 I first noticed this species in the mountains bordering the Cosumnes river, 
and on the late expedition we found it in great numbers on the broad tract of arid land lyi~g 
between Kern river and the Tejon Pass, and again on the desert between this latter and the 
Mohave river, often wandering at a great distance from water. The Picolaptes brunneicapillus, 
two kinds of woodpecker, an occasional raven, and this species, appear to be the only birds 
inhabiting these large and desolate plains, where the artemisia (Larrea mexicana) ·alone 
flourishes amid the surrounding weak and scanty vegetation. When undisturbed, it chants 
merrily its ditty from some bush top, but upon the appearance of danger drops at once to the 
ground and disappears in the shrubbery or grass. The nest, built in a bush, is composed of 
twigs and grasses, lined with hair. The eggs, four in number, are light greenish blue, marked 

. with reddish purple spots differing in intensity of shade. 

PASSERCULUS ROSTRATUS, Cassin .-Large-billed Sparrow. 

Emberiza rostrata, CAsSIN, Proceed. Ac. Nat. S. Phil. vol. VI, p. 184. 

In 1851 I procured this bird on· the shores of the Bay of San Diego, and also, during the late 
survey, in considerable numbers at Santa Barbara and San Pedro. It frequents the low sandy 
beach and the heavy sedge grass which fringes the shores, where it feeds upon the marine insects 
and seeds thrown up by the tides and in which it finds quick and easy concealment when closely 
pursued. · ' 

SPIZA AMOENA, Say .-Lazuli Painted Finch. 

Spiza amoena, Avv. B. of A. Oct. Vol. III, p. 100, pl. 171. 

Fringilla amoena, AuD. B. A. Fol. pl. 398.-BoNAP. Am. Orn. vol. I, p. 61, pl. 6, fig. 5 -NuTT, Orn. vol. J, p. 473. 

Emberiza amoena, SAY, Long's Exped. to Rocky mts. vol. II, p. 47. 

This beautiful little species teems over the whole surface of California during the summer 
months ; having been observed in the mountains near Shasta City, in the Sacramento valley, 
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and the intermediate country down to the southern part of California. Its chant, shrill and 
musical, repeated at intervals, resen:J.bles in sweetness and tone that. of our Indigo bird (Spiza 
cyanea.) Its nest, attached to the upright branches of bushes or the stalks of strong weeds, is 
built of gras~es lined with the inner bark of the oak, and contains four eggs of a faint blue 
tinge. 

JUNCO OREGONUS, Towns .-Oregon Snow Finch. 

Fringilla oregona, TowNs. Jour. Ac. N. S. Phil. vol. VII, p. 188.-Aun. B. of A. Fol. pl. 398. 
N'zphoea OT'egorw, Aun. Oct. vol. III, p. 91, pl. JGS. 
JwiJX) oregona, BAIRD, Gen. Rep. IX, 467. 

We met with this bird near Fort Yuma in December, having previously remarked it during 
the fall, in large flocks, migrating from the n0rth, where it spends the summer in the duties of 
incubation. Its habits ar._e similar to those of our common snow bird, (Junco hyemalis,) and 
like that species it prefers the grass fields, hedges and woods, actively employed irr seeking its 
food on the ground and emitting at intervals a sharp chirp. The nest of this bird, built in a 
low cedar bush, was composed of grasses and lined with fine roots -and hair. The eggs, four in 
number, were light greenish and roseate white with spots of faint neutral tint and larger 
ones varying in hue, from a reddish to a dark .sepia. 

PASSE' .. ELLA TOWNSEND II, Au d.-Townsend's Finch. 

Pledruplw.nea townsendii, Aun. B. of A. Fol. pl. 124. 
Fringilla cinerea, Aun. B. of A. Oct. vol. ill, p. 145, pl. 187. 
Pauerella townsendii, BAnm, Gen. Rep. IX, p. 489. 

Abundant and migratory, visiting California only during the winter. Of a solitary and quiet 
nature, it resorts to the thickets and underwood in quest of foodJ scratching up and turning over 
the leaves and ground, making occasionally a hop backwards to ascertain the result of its labors. 
Its habits are the same as those of our fox sparrow, (Z. iliaca.) In the octavo edition of Mr. 
Audubon's work on the Birds of America, the name-of brown finch has been· given to the figure 
of this bird) while .to the figure of the Z. guttata the mLme of Townsend's finch has been 
applied. This is evidently a mistake on the part of the engraver.of the plates. 

ZONOTRICHIA GRAMINEA, Gmel.-Bay-winged Finch. 

Emberiza graminea, WJLS, Am. Orn. vol. IV, p. 51, pl. 31, fig. 5.-Aun. B. of A. Oct. vol. III, p. 65, pl. 159, 
Fnngilla graminea, Aun. Fol. pl. 94_-NuTT, Orn. vol. I, p. 482. 
Pooeceta gramimus, BAIRD, Gen. Rep. IX, 447. 

A very abundant species, being found not only in California but also in New Mexico and 
Texas. 

ZONOTRICHIA GUTTATA, N u tt .-Brown Song Sparrow. 

Fringilla ~. NuTT, Orn. 2d edit. vol. 1, p. 581. 
Fringilla towmendii, Aun. B. of A. Oct. vol. III, p; 143, pl. 188. 
Fringilla cinerea, · A.un. B. of A. Fol. pl. 390, fig. 4. 

Abundant throughout the whole country, but more especially so in the bushes bordering the 
streams, ponds, or marshes. Its notes are sweet but few in number, resembling those of our 
common song sparrow, (Zonotrichia melodia.) Its nest, usually built in a thick tuft of bushes, 
is composed externally of grasses and lined with hair, containing four eggs of a pale blue ash 

color, very thickly covered with dashes of burnt umaer. . 
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ZONOTRICHIA GAMBELII, Nutt.-Gambel's Finch, 

Fringilla gambelii, NuTTALL, Man. I, 2d ed. 556. 
Zonotrichia gambelii, BAIRD, Gen. Rep. IX, 460. 

Abundant, being found in the most arid parts of the country during the fall, at which time 
they are migrating southward. I have procured this bird in very young plumage iu the month 
of July near San Francisco, showing thereby that it sometimes breeds in California. It was our 
almost constant companion during the survey under Lieutenant Parke, through Mexico, New 
Mexico, and in Texas. 

ZONOTRICHIA CORONATA, P a 11 as .-Black and Yellow-crowned Finch. 

Fringilla atricapilla, AuD. B. of A. Oct. vol. III, p. 162, pl. 193. 
:&r:heriza atricapilla, AuD. B. of A. Fol. pl. 394, fig. 3.-GntEL. Syst. Nat. vol. I, part II, p. 875. 
Zrmotrichia coronata, BAIRD, Gen. Rep. IX, 461. 

This species appears abundant in the fall season, being generally associated with the white
crowned :finch and the California song sparrow. Resorting to the deep shady thickets and 
woods, where it passes the greater part of the time, and in the mountainous districts, it prefers 
the hill sides covered with dense undergrowth. It occasionally breeds in Californ_ia. I found 
its nest in a bush near Sacramento City. It was composed of coarse stalks of weeds, and lined . 
internally with :fine roots. The eggs, four in number, are ashy white, marked with lil!es of 
brown umber, sometimes appearing black from the depth of their shades, and covered also with 
a few neutral tint spots. 

CHONDESTES GRAMMACA, Say .-Prairie Lark Finch. 

Emberiza grammaca, AuD. B. of A. Oct. vol. III, p. 63, pl. 158. 
Fringilla grammaca, BoNAP. Am. Orn. vol. I, p. 47, pl. V, fig. 3.-LoNa's Exp. to Rocky Mts. vol. I , p. 13~. 

This species is numerous in California, in New Mexico, and in Texas. Arriving in this latter 
conntry in May, I found this bird mated and about to commence the duties of incubation. 

SPIZELLA SOCIALIS, W i 1 son .-Chipping Sparrow. 

Fringilla socialis, WtLS. Am. Orn. vol. II, p. 127, pl.16, fig. 3.- NUT'f. Orn. vol. I,p. 497.-AuD. B. of A. Fol. p!.104. 
Emberiza socialis, AtiD. Oct. vol. III, p. 80, pl. 165. 

Abundant. 

SPIZELL.A. P ALLIDA, Swains .-Clay-colored Sparrow. 

Emberiza pallida, RicH. & Sw. Fau. Bor. Am. vol. II, p. 251.-AuD. B. of A. Oct. vol. III, p. 71, pl. 161.-Fo!. pl. 
398, fig. 2. 

These birds we met with throughout our entire route in California and Texas. On the passage 
from the Pimos villages to Tucson, we noticed large flocks gleaning their food among the bushes, 
as they travelled south. In Tejon valley, during the fall season, we constantly saw them 
associated with large flocks of sparrows, congrega cd about the Indian cultivated fields, .where 
they :find a bountiful supply of seed and grain, passing, like the reRt of the F1·ingillida~, the 
greater portion of their time on the ground for this purpose. 



ZOOLOGY-. -BIRDS. 49 

P ASSERCULUS SAV ANN .,A., W i 1 s .-Savanna Finch. 

Ftinl(illa sal'ana, WILS • . Apt. Orn. vol. IV, p 72, pl. 34, fig. 4.-NuTT. Orn. vol. I, p. 489.-AuD. B. of A. Fol. pl. 109. 
Emberi:ta sa!la~ta, Aun. Oct. vol. III, p. 68, pl. 160. 

Abundant. 

PASSERCULUS ALAUDINUS, Bonap. 

Passerculus alarulinus, BoNAP. Compte& Rend. vol. XXXVII, p. 918, Dec. 1853. 

This bird I shot on the swampy borders of a pond near the barracks at Benicia. Its habits, 
from the limited observations afforded me, I deem the same as those of our sea side finch 

' (ilmmodramus maritimus.) When flushed from its covert of rushes and rank grass it flew but 
a short distance and ~ett1ed down, conceali~g itself so quickly that unless promptly shot while 
on the wing it coUl.a not be captured. 

PEUCAEA LINCOLNII, Au d.-Lincoln's Finch. 

Peucata lincolnii, Aun. B: of A. Oct. vol. m, p. 116, pl. 177. 

PringiliA lincolnii, A1ID. Fol. pl. ·193. 

Melospiza lincolnii, ~~IRD, Gen. Rep. IX, 482. 

I have obtained this species not unfrequently both in northern California and the Tejon 
valley, and on all occasions found it in company with flocks of sparrows, composed of several 
different varieties. 

COTURNICUL US P ASSERINUS, W i 1 s .-Yellow-winged Finch. 

liAnberizil pa.!serina, Aun. B. of A. Oct. vol. III, p. 73, pl. 162. 

Fringilla passerina, AuD. B. of A. Fol. pl. 130.-Wu.s. Am. Orn. vol. III, p. 76, pl. 24, fig. 5. 

Abundant. 

AMMODRAMUS RUFICEPS, Cassin .-Brown-headed Finch . 

.tf.mmodramm rujiups, CASSIN, Ill. B. of Tex. and Cal. p. 135, pl. 20.-IB. Proceed. Ao. Nat. Be. Phil. voi VI, p. 184. 

Pe~Kaea rufoeps, .BAIBD, Gen. Rep. IX, 486. 

In the~fall of 1851 I shot, .on t);:le .Cosumnes river, but one specimen of this bird, from among 
a large flock of ~parro~s, but i~ 1852, during the spring, in the mountains near the Calaveras 
river, I found it quite abundant. It flew then in pairs, picking grass seeds from the ground, 
and when started never extended its flight beyond a few yards. Its notes in character resemble 
the ditty of our cl:{ipping sparrow, (Spizella socialis.) 

LINARIA PINUS, W i 1 son .-Pine Linnet. 

Linaria Jiinus, Aun. B. of A. Oct. vol. ill, p. 1~, pl. 180. 
PringiliA pinus, Aun. Fol. pl. Iao . ..:..wu.s. Am. Orn. vol. II, p. 133, pl. !7, fig. 1.-NUTr. Orn. vol. I , p. 5U. 

Oarduelis pinm, DEKAY's N.H. of N.Y. vol. I, p. 167, pl. 59, fig. 1~. 

0 hrys~m~itris pinus, BAIBD, Gen. Rep. IX, 425. 

Found in the ~ountainous districts during the winter season, feeding on the young buds of 
plants or extracting the ·seeds from the pine cone, to which it often hangs with its back down
wards while thus occupied. 
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CARDUELIS TRISTIS, Linn .-American Goldfinch. 

Oarduelis tristis, DEKAY's N. Hist. N. Y. vol. I , p. 166, pl. 66, fig. 151.-AuD. B . of A Oct. vol. III, p. 129, pl. 181. 
Fringilla trWis, NuTT. Oro. vol. I, p. 507. 

Chrys<YIIIiiris tristis, BAIRD, Gen. Rep. IX, 421. 

Abundant. 

CARDUELIS LA WRENCH, Cassin .-Lawrence' s Goldfinch: 

Oarduelis lawrencii, CASSIN, Proc. Ac. N. Sc. Phil. vol. V, p . 105, pl. 5. 

These birds are very abundant throughout the northern mmmg regions of California, 
frequenting the hill sides covered with brush, the seeds and buds of which they seek with great 
avidity. Later in the season I found them near San Diego, in quest of grass seeds on the level 
plains, in large flocks and so closely packed that I have shot thirteen at one discharge of my 
gun as they were about alighting on the ground. Their nest, built in the forks of a bush or 
stunted oak, is composed of fine grasses lined with hair and feathers, and contains four or five 
pure white eggs. 

CARDUELIS PSALTRIA, Say .-Arkansas Goldfinch. 

Carduelis psaltria, Aun. B. of A. Oct. vol. III, p. 134, pl. 183. 

Fringilla psaltria, Aun. F ol . pi 400, fig. I.-SAY, L ong's Ex. to Rky. Mts. vol. II, p . 40.-NUTT. Oro. vol. ~. p. 5to . ..; 
BoNAP. Am. Orn. vol. I , p. 54, pl. 6, fig. 3. · 

Chrysomitris psaltria, BAIRD, Gen. R ep. IX, 422. 

Abundant, frequenting and feeding in the same localities as the preceding species, and often 
associated with the pine finch, (Linaria pinus.) While thus associated, I shot, on one occasion, 
some sixty or seventy of both species, which appeared at the time to be picking the fine gravel 
mixed in with the mud used as mortar in a chimney recently constructed by a party of min6rs. 
At each discharge of the gun they would fly away, returning, however, in a fiw minutes to the 
same spot whence they had been driven. 

CARPODACUS PURPUREUS, G me 1 .-Purple Finch. 

Fringilla purpurea, Wn.s. Am. Orn. vol. I , p. 119, pl. 7, fig. 4.-NUTT. Orn. vol. I , p. 529.-AUD. B. of A. Fol. pl. 4. 

Erythrospizapurpurea, AuD. Oct. vol. III, p. 170, pl. 196. 

Oarpodacus californicus, BAIRD, Gen. Rep. IX, 413. 

I met with b;1t a small flock of these birds in the mountains on the Calaveras river. 

CARPODACUS F AMILIARIS,. M c C a 11.-Domestic Purple Finch. 

Oarpcdacusfamiliaris, McCALL, Proc. Ac. N. Sc. Phil. vol . VI, p . 61.-CASSrN's B. of Tex. and Cal. p. 73, pl. 13. 

Erythrospizafrontalis, HEERMANN, J ourn. Ac. N. Sc. Phil. vol. I, 2d series, p. 53. 

Oarpadacusfrontalis, BAIRD, Gen. Rep. IX, 415. 

This beautiful and abundant species is found throughout the whole e:x:tent of California 
Sonora, and New Mexico, collecting in larg.e flocks during the winter season and · wandemng 
over the country. Its food consists principally of the young buds of trees and bushes. Resol'ting 
i~ the spring of the year to the habitations of man, it forms its nest under the · eaves-of:tfie 
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houses. At. other times it chooses for the purposes of nidification the cactus plants, a deserted 
~oodpecker's hole, or the branch of a small tree. According to the locality chosen, the nest 
Is composed of different substances, but is generally made externally of coarse grass or weeds, 
and lined with hair or fine roots. The eggs, from four to six in number, are pale blue, marked 
with spots and lines of '),lack. 

COCCOBORUS CAERULEUS, Linn .-Blue Grosbeak. 

Coccoborm cael'!llem, DEKAY's N.H. ofN. Y. part I , p. 145, pl. 64, fig. 146.-Aon. B. of A. Oct. vol. Til, p. 204
1 

pl. 204. 
Jilringilla 'caeruka; Aun. Fol. pl. 122.-NoTT. Orn. vol; I, p. 529. 

This bird is quite abundant in Lower California, whither it migrates from the north in the 
fall season. Specimens of both old and yonng were procured there late in the summer. 

COCCOBORUB MELANOCEPHALUS, Swain s on .-Black-headed . Grosbeak. 

Oocccborm mtlanoqphalu,, Aon. B. of A. Oct. vol. III, p. 214, pl. 206. 

Fringilla maculata, Aon. B. of A. Fol. pl. 373, figs. 2, 3 & 4. 

Jilringilla melanocephala, Aon. Om Biog. vol. IV; p. 519. 
~ 

Abundant and migratory. During spring .we saw _these birds in Sacramento valley and in 
the mountainous districts,. feeding on. theJ~uds of young plants, and in September we saw numbers 
of the young pluma~_ged birds in Tejon valley:. Its .song, clear and musical, resembles very 
much that of our· :robin, (Turdus migratorius.) The nest, formed with little care, of twigs very 
loosely thrown to~~ther and.lined -with roots, is placed o:n the branches· of a bush. The eggs, 
four in number, ar~ greenish bluermarked with irregular spots of umber brown varying in 
intensity of shade. 

PIPiLO ·MEGALONYX, Baird. 

Pipil,Q '!Titflalonyx, B . .uRD, Gen .. Rep. IX, 515. 

Very abundant in the valleys and mountains of California, where, retiring·to the close sheltered 
thickets, it passes its time in pursuit of ins~cts. When disturbed in its avocations it utters a 
note of alarm, and flying low passes from bush to bush, concealing itself with great facility. 
The nest, made on the ground, is composed externally of oak leaves and coarse weed stalks, the 
lining being of fine grasses an.d r.oots. The eggs, numbering from four to five, are of a faint 
greenish white, minutely dotted with reddish brown spots. 

PIPILO FUSCA, Swains .-Canon Finch. 

PipiUJ /mea, SwAINS. Philos. Mag. 1827; p. 434.-C.&.ssnr, B. of Cal. & Tex. p. 124, pl. 17. 

Abundant and a resident of the ·country, as 'it is ftmnd at all seasons of the year. It prefers 
the heavy growth of trees and shrubbery,· on the borders of streams, building its nest in a bush 
or grape vine . at some height from the earth, differing in this latter respect from the other 
American species with whose nidification we are acquainted and which always place their neRts 
on the ground. The nest is of coarse twigs and grass and lined with fine roots. The eggs are 
four and of a pale blue, dashed with black spots and a few neutral tint blotches, forming a crown 
at the larger end. These .eggs differ entirely fro in those of the other known species of the same 
genus, while they so resemble those of the different species of blackbirds as to be contounded 
with them, unless marked when taken from the nest. 
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PYR.ANG.A. LUDOVICI.ANA, Wils.-Louisiana Tanager. · 

Pyranga ludoviciana, AuD. B. of A. Oct. vol. III, p . 231, pl. 210. 

Tanagra ludoviciana, AuD. B. of A. Fol. pl. 400, fig. 3.- WlLs. Am. Oro. vol. III, p. 27, pl. 201 fig. 1.-Nun. 

Orn. vol. I, p. 471. 

Occasionally seen on our late survey, frequenting the dense shady woods, uttering now and 
then its loud and mellow note as it sat perched amid the heavy foliage of the oak. During the 
month of August a fine male specimen was captured on Posa creek, in the act of eating the 
fruit of the elder bush, which at the same time was beari-ng bloss~ms, green and ripe fruit. 
Several specimens in young plumage were procured in September, while encamped at Tejon 
valley. 

YPHANTES BULLOCKII, Swains.-Bullock's Oriole. 

X anthornus bullockii, SwAINSON, Philos. Mag. June, 1826, p. 436. 

Icterus bullockii, Aun. B. of A. Oct. vol. IV, p. 43, pl. 218.-BAIRD, Gen. Rep. IX, 549 . 

.Abundant and migratory, breeding in numbers in Sacramento valley, and also in the southern 
country. Its note, consisting in a clear mellow whistle varying in cadence, is repeated at 
intervals, and is of the same character as that of our Baltimore oriole, ( Yphantes balamore.) 
The nestJ pendant from the branch of a tree, is composed of varied materials, such as rags, tow, . 
cotton, strings, &c., when made in the neighborhood of civilization where these luxuries are 
obtainable ; but in the large open plains of California I have often seen it swung to the branches 
of the oak and composed entirely of flexible grasses. T 4e eggs, four to six in number, are 
ashy white, veined a~ the larger end with numerous lines of black and reddish umber. 

MOLOTHRUS PECORIS, G me I.-Common Cowbird. 

Mclcillrus pecori&, R1cs. & Sw. F. Bor. Am. vol. II, p. 277.-AuD. B. of A. Oct. vol. IV, p. 16, pl. 212.-BAJRD, 

Gen. Rep. IX, 524. 

Icterus pecaris, AuD. B. of A. Fol. pl. 42i, fig. 4.-NoTT. Orn. vol. I, p. 178 . 

.Abundant. I remarked a flock of these birds as far south as Fort Yuma, and also in New 
Mexico and Texas . 

.AGELAIUS X.A.NTHOCEPH.A.LUS, Bona p .-Saffron-headed Blackbird. 

Agelaius xanthoceph!Jlus, R1oH. & Sw. ~'. B~r. Am. vol. II, p . 281.- AoD. B. of A. Oct. vol. IV, p. 24, pl. 213. 

Ic!erus iclerocepltalus, BoNAP. Am. Oru. vol. I, p 27, pl. 3, figs. 1 and 2.- NuTT. Oro. vol. I , p. 176. 

Xanthocrphalus icterocephalus, B!.II<D, Gen. Rep. IX, 531. 

.Abundant and found in the fall mingling among the flocks of other species of Agelaius, which 
collect by thousands at that period. On the approach of spring they separate into comparative1y 
small bands, and scatter over the plains and marshes in search of food. In May they resort to 
the large marshy districts in the valleys, where they incubate. While on the wing over the 
marshes to and from their nests the male birds emit their notes, (consisting of a curious medley 
of sounds as though produced by strongly striking together pieces of metal or glass,) and 
continue them for some time after alighting. The nest is attached to the up!ight st,alks of the 
reeds, and finally fixed by being wove around them by flexible grasses. It differs from the 
nidifioation of the other two California species, no mud entering into its composition. This can 
easily be accounted for by the fact that the nest, suspended in mid-air to the stalks of the reed:, 
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must be built of the lightest material, so as not to be prostrated by the strong winds which 
sometimes prevail in that section of the country. The eggs, four in number, are pale ashy 
green, thickly covered and minutely dotted 'with points and spots of light umber brown. The 
egg of this species forms a remarkable exception to the rest of its genus, its coloring and 
markings resembling thO'Be of our towhee bunting, (Pipilo erythrophthalmus.) While passing a 
few days- at Fort Ing~~ Texas, I was much astonished one day to find the parade ground, the 
horse and cattle yards, covered with immense flocks of these birds, having remarked but a few 
stray ones previous to this period. One of the officers informed me of a like occurrence the 
year before, and that they then had disappeared as suddenly as they came. 

AGELAIUS TRICOLOR, Au d.-Red and White-winged Blackbird. 

Agelaius tricolm, AuD. B. of A. Oct. vol. IV, p. 27, pl. 214.-BllRD, Gen. Rep. IX, 530. 

Abundant. During the win~er of 1852, while hunting in the marshes of Suisun valley, I 
have often, on hearing a dull, rushing, roaring noise, looked upwards and found it was produced 
by a single flock of these birds, numbering so many thousands as to darken the sky for some 
distance by their ma·sses. In the northern part of California I found a breeding place of this 
species occupying several acres covered with elder bushes and willow, and in the immediate 
vicinity of water. I was led to this retreat by following the direction taken by many small 
flocks on their return from the surrounding country over which they scattered for miles in quest 
of food for their young. The nests, often four or five on the same bush, were composed of mud 
and straw and lined with fine grasses. The eggs are light blue, marked with lines and spots of 
dark umber and a few light purple dashes. I fell in ·with several other breeding places at 
different times, but, though situated in the same kind of locality as the above one, they were 
abandoned; thus rendering it probable that every year different grounds are resorted to for the 
purposes of incubation. 

AGELAIUS GUBERNATOR, Wag_ler.-Red and Black-winged Blackbird • 

.Agelaiw gube1'1lai(lf', AuD. B. of A. Oct. Tol. IV, p. 29, pl. 215.-B.uaD, Gen. Rep. IX, 529. 

Abundant, and found in the fall season associating with the two preceding species. Its nest 
is built in the willow bushes and tussocks of grass, above the level of the water, in the marshes, 
and but a few pairs together, differing in this respect from the preceding species, which prefers 
dry situations near water, and congregates by thousands while breeding. The nest is composed 
of mud and roots, and lined with fine grasses . The eggs, four in number, are pale blue, dashed 
with spots and lines of black. 

SCOLECOPHAGUS CYANOCEPHALUS, Wagler.-Mexican Grakle. 

Scoltrophagm mexicanw, SwAINs. Two Cent. and a Quart. 
Qui$C<llw brtwerii, AuD. B. of A. Oct. vol .. Vll, p. 3~5, pl. 492.·

Scoleccphagm cyanocephalm, BAIRD, Gen. Rep. IX, 652. 

This abundant and beautiful species is scattered over the whole surface of California, and is 
also very common in New Mexico and Texas, though not a. resident of the two last, leaving 
before the season of. incubation. During the fall it frequents the cattle yards and outskirts of 
towns, where it obtains a plentiful supply of food. It appears very familiar, alighting on ~he 
houses and in the streets, having but little cause of fear from man. Its note, before takmg 
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wing, is a soft, clear whistle, but when congregated in spring on the trees, according to their. 
usual custom previous to migrating north, they keep up a continual chattering for hours at a 
time, as though revelling in an exuberance of spirits, ceasing occasionally only to recommence 
with rene.wed vigor and delight. Some few pairs breed in the oaks on the sand hills around San 
Francisco, though, while on entering the thickets where ·their nests were built, the parent birds 
gave every sign of anxiety ~nd alarm, I had not the good fortune to discover a single one, so 
well were they concealed. 

STURNELLA NEGLECT A, Au d .-Missouri Meadow Lark. 

Sturnella neglecla, Auo. B. of A. Oct. vol. VII, p. 339, pl. 489.- BAIRD, Gen. Rep. IX, 537. 

Abundant, frequenting the prairie lands where, in the fall, they collect in large flocks. The 
nest of this species, placed on the ground, is composed of fine grasses, and contains from four to 
five eggs of a pure white, marked with deep reddish brown spots and blotches. 

CORVUS CORAX, Lin n .-Raven. 

Cbrvua cor<n, Auo. B. of A. Oct. vol. IV, p. 78, pl. 224.- b. B. of A. Fol. pl. 101.-Wits. Am. Om. vo!. IX, 

p. 113, pl. 75, fig. 3.-RwH. & Sw. F. Bor. Am. vol. II, p. 290. 
Corvua carnivorua, BAIRD, Gen. Rep. IX, 560. 

This bird appears to inhabit the whole of our northern continent, and was our almost constant 
companion during the late surveys. Whenever we were about breaking up camp, eve.n in the 
most arid regions, it was to be seen sailing around and waiting our departure to alight and 
snatch from the ground what few particles of food might have been left or thrown away. 
Lagging at times behind o~r train in pursuit of game, I have seen these birds follow our trail 
for miles on the road to pick up the grains of corn which would fall through the cracks of the 
wagons. In California I found its nest placed high on the bold, precipitous, rocJ.ry, cliffs, 
secure against all danger; but in the vast desolate _plains of New Mexico it builds on low trees; 
and I saw two nests on cactus plants, at less than three feet from the ground, showing how much 
localities or circumstances will influence the habits of birds regarding incubation. It is very 
familiar in the neighborhood of slaughter houses and ranches, where it is rareiy disturbed, its 
services as scavenger being considered an equivalent to the robbery it occasionally commits, 
when hard pressed for food, of some hapless young chicken. 

CORVUS AMERICAN OS, Au d .- American Crow. 

Cbrvus americanus, Aun, B. of A. Oct. vol. IV, p. 87, pl. 225. 
Cbrvus corone, WUB. Am. Orn. vol. IV, p. 79, pl. 35, fig. 3.-RICII. & Sw. F. Bor. Am. vol. II, p. 29l.-NUTI'. Orn 

vol. I, p. 209. 

Abundant. 

PICA NUTTALLII, A ud .-Nuttall's Yellow-billed Magpie. 

Pica nutlaUi, Aun. B. of A. Oct. vol. IV, p. 104, pl. 228.-BAmo, Gen. Rep. IX, 578. 
Cbrvus nuttalli, Auo. B. of A. Fof. pl. 362, fig. 1. 

This bird appears to inhabit the western slope of the Sierra Nevada mountains, being found 
abundantly in California and Oregon, associating with the crows and ravens in the fall. Noisy 
and restless, it flies from tree to tree, . calling its companions by a loud chattering note, and if 
once alarmed is not apt to figure as a specimen in the naturalisfs collection, as it' possesses. all 
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the cunning and vigilance of the crow. The nest, built in an oak, often in the vicinity of some 
ranch, is composed of a mass ~f coarse twigs, forming a sphere with a sinall lateral aperture, 
the interior being lined with fine roots. 

CY ANURA STELLER!, G me 1 in .-Steller Jay. · 

Omnu8Ullerii, G:u:EL. Syst. Nat. vol. I, p. 370.-NuTr. Om. vol. I, p. 229.-Aun. B. of A. Fol. pl. 362, fig. 2. 
G_arrutus ttelleri, Aun. Oct. vol. IV, p. 107, pl. 230. 

Cyanura 8tdkri, BA.Il!J), Gen. Report IX, 581. 

Abundant, and resident in the mountainous districts, and as far south as Warn·er's Ranche 
' where, though common, they were so wild and vigilant as not to be easily procured. They 

resort to the forests of pine and oc.k which cover the mountain sides·, where, :flying restlessly from 
tree to tree, and alighting on the lower branches, they proceed to ascend by hopping from twig 
to twig to the topmost point, procuring thus a plentiful supply of acorns or of the seeds of the 
pine. While thus employed they emit a harsh, screaming note that can be heard at a consider
able distance. 

CYANOCITTA CALIFORNICA, Vigors.-California Jay. 

Garrutm calijornicus, VIGORS, Beechy's Voyage, Zool. p. 21, pl. 5. 

Oyanocitta californica, BAIRD, Gen. Rep. IX, 584. 

Oorvm uUramarinus, Aun. B. of A. Oct. vol. IV, p. 115, pl. 232, fig. 3. 

Frequenting not only the same districts as the preceding species, but abundantly found 
throughout the valleys. Noisy, alert, and cunning in its habits, wild and wary, it still often. 
seeks the habitations of man, near .which to rear its young; being drawn thither by the abund
ance of food found in such localities. The nest, built in . a thick-leaved ·bush or on the lower 
branches of an oak, at but little height from the ground, is mo.de of twigs and lined with roots. 
The eggs, four in number, are emerald green, dotted profusely with UJ?lber brown spots. 

LANIUS EXCUBITOROIDES, Swains .-American Grey Shrike. 

Lanius excubitoroidu, R10H. & Sw. F . Bor. Am. vol. II, p. 115, pl. 35. 

Abundant. 

VIREO SOLITARIUS, Vieill.-Solitary Vireo. 

'Pireo wliiarim, Aun. B. of A. Oct. vol. IV, p. 144, pl. 239. 

Abundant. 

VIREO GILVUS, Vieill.-Warbling Vireo. 

'Pireo gilmu, NuTT. Orn. vol. I, p. 309.-Aun. B. of A. Oct. vol. IV, p . 149, pl. 241. 

Muscicapa melodia, W!LS. Am. Orn. vol. V, p. 85, pl. 42, fig. 2. 

Abundant. 

ICTERIA LONGICAUDA, Lawrence.-Western Chat. 

Icteria longicauda, LAWRENCE, Ann. N.Y. Lyceum.-B~xRD, Gen. Rep. IX, 249. 

Abundant. 
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AMPELIS CEDRO RUM, Vie i 11 o t .- Cedar Bird. 

Bomhycilla carolinemis, BR1ss. Orn. vol. II, p. 337.-Aon. B. of A. Oct. vol. IV, p. 169, pl. 246.-NuTT. Om. vol. I, 
p. 249. 

Bombyci.lla cedrorum, VIEILL, Ois. de I' Am. Sept. vol. I, p. 88, pl. 57 . 

.Ampelis cedrorum, BAIRD, Gen. Rep. IX, 319. 

I occasionally met with small :flocks during the fall and winter. 

SITTA ACULEATA, Cassin.- Western Nuthatch. 

Si11a acukata, CASSIN, Pr. A. N. Sc.-BAIRD, Gen. Rep. IX, 375. 

Abundant. 
I 

TROCHILUS ANNA, Lesson .- Anna Humming Bird. 

Prochilus anna, Aun. B. of A. Oct. vol. IV, p. 188, pl. 252. 

Ornismya anna, LESSoN, Hist. Nat. des Ois. Mon. p. 205, pl. 74. 
Oalliphlox anna, HEERMA..'I\'N, Proceed. Ao. N. Sc. Phil. vol. ill, p. 111 . 

.Atthis anna, BAIRD, Gen. Rep. IX, 137. 

Trochilus icterocephalus, NuTr, Orn. 2d edit. vol. I, p. 712. 

In the month of March, 1851, I found this beautiful species quite common at San Diego, and 
it had at that early period assumed its full spring plumage. In September, 1852, I procured 
many specimens on a. small island in the Cosumnes riv:er, where grew abundantly several 
varieties of :flowers, to which these diminutive birds resorted in great numbers. At that s~ason 
many of the young males had but a few metallic feathers about the throat and the plumage of 
the adults had already lost that fire and brilliancy of coloring which it possesses in spring'. 
While on the wing in pursuit of insects, or immediately after alighting on a sroaJl branch, 
they utter a very weak twitter or note, sometimes continued for a minute or more. The nest, 
placed in the forks of a bnsh or on the branch of an oak, is composed of fine mosses and lined 
with the down taken from the fruit of the willow. The eggs, of a pure white color, are two 
in number. 

TROCHILUS ALEXANDRI, Bourcier & M u 1 san t .-Purple-throated Humming Bird. 

Prochilus alexandri, B. & M. Annals of the Roy. Soc. of Phys. and Nat. Sc. Lyons, vol. IX, p. 330.-CAssiN'B B. of 

Tex. and Cal. p. 141, pl. 22.- B.uRD, Gen. Rep. IX, 13:. 

On a trip to Sonora, Mexico, in the spring of 1851, I found for · the first time this bird 
abounding in the arid country back of Guyamas. Here, amidst the most scanty vegetation1 the 
cacti having predominance over all other, this little species, in the month of April, had con
structed its nest. The same year, somewhat later, I found it among the :flowers and bushes 

. in the burial ground of Sacramento City, which l ocality had been chosen by several pairs for 
the purposes of incubation. I found it also on Dry creek and the Cosum.nes river, and think 
that further researches will prove it to extend over a much larger range than we are aware-of 
at present. The nest, beautifully constructed of fine mosses and lined with the down of various 
plants and seeds, contains two pure white eggs. 
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SEL.A.SPHORUS RUFUS, G me 1 .-Nootka Sound Humming Bird. 

Sel<uphoru:~ rufU3, GouLD's Monog. of the Troohil. part III.-AUD. B. of A. Oct. vol. IV, p. 200, pl. 2M.-BAIRD, Gcu.. 
Rep. IX, 134. 

This diminutive species migra~s to the higher northern latitudes, although some few pairs 
breed every year in the neighborhood of San Francisco, where I observed them during the 
whole summer, but was unable to discover their nests. I also noticed in this same locality the 
white-crownoo finch (Z. · atricapilla) and the chesnut-backed tit, (Parus rufescens,) which birds 
I have seen breeding in no other part of the country, the ·masses migrating north , while 
probably these few stragglers, arriviQg late in the season, stop at this point. The cold sea 
winds, which blow strongly every afternoon during the summer at San :B'rancisco, give to this 
locality very much the climate we might expect in higher latitudes. 

CERYLE .A.LCYON, Linn .'-Belted Kingfisher. 

Alcedo alcyon, .A.un. B. of A. Oct. vol. IV, p. 205, pL 255.-WILs. Am. Orn. vol. ill, p. 59, pl. 23, ftg. 1.-NuTT, Oro.. 
vol. I, p. 594. · 

C/eryle alcyon, BAIRD, Gen. Rep. IX, 158. 

Abundant on all the principal lakes and water courses. 

PIOUS HARRISII~ .Aud.-Harris' Woodpecker. 

Picua harri8ii, AUD. B. of A. Oct. vol. IV, p. 242, pl. 261.-B.a.mn, Gen. Rep. IX, f!'/. 

Occasionally observed. during the survey, but a somewhat rare species, though procured in 
northern California and at Tejon Pass. Its clear trumpet-like notes, uttered as it climbs the 
trees, betrays its locality and it is then easily shot. 

PIOUS M'.l!}RIDION.A.LIS, Swains .-Little Georgian Woodpecker. 

Picm ~. RwH. & Sw._F. Bor. A.m. vol. II, p. 308. 

Picua gairdnerii, Aun. B. of A. Oct. vol. IV, P· 252. 

Neither common or especially rare. I obtained several specimens in the mountains of northern 
California. 

PIOUS NUTTALL!, Gam b .-Nuttall's Woodpecker. 

Picta nul.tallii, GAHBEL, Proceed . .!.c. N. Sc. Phil. vol. I, p. 259. (1841.) 
Picus scalam, (Wag!.) GAMBEL,_Jo~r. Ae. N. Se. Phil. vol. I, 2d·aeriea, p. 55, pl. 9, figs. 2 & .3. (Not of Wagler.) 

Occasionally found in the· st~.ine ·localities as the preceding species, but much more abundant in 
the valleys. 

PIOUS SC.A.LARIS, Wagler .-Barred Woodpecker. 

Picua acalarn, W .6.GLER, Isis, 1829, p. 511.-B.a.IRD! Gen. Rep. IX1 94. 

I p_rocured this bird first at Vallecitta, but found it abounding in the woods about_ Fort Yuma. 
This species is new to the California fauna though f~equently seen in Texas, several expeditions 
sent having collected it. 

PIOUS RUBER, G me I.-Red-breasted Woodpecker. 

P~ ruber, Gw. Syst. Nat. vol. I, p. 429.-L.a.TH. Ind .. Om· vol •. 1, P· 228.-Aun. B. of A· Oct. vol. IV, P· ~61, pL 

266. 

Sfi/tvr~ rtlber, B.6.1RD, Gen. Rep. IX, 104. 

88 
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This species is not rare in the mounhains, and occasionally a ~tray one is met in the yalley8• 

Their call note, similar to the cry of a child in pain, is peculiarly disagreeable. Their quick 
restless motions and untiring diligenpe in quest of food, as they pass around the branches and 
trunks of the forest tre.es, are like those of the rest of the family. 

PIOUS VARIUS, Linn .-Yellow-bellied Woodpecker. 

Picu8varim, WILs. Am. Om. vol. I, p. 147, pl. 9, fig. 2.- Aun. B. of A. Oct. vol. IV, 1'· 263, pl. 267.- NuTT. Oro. 
vol. 1, p. 57 4. 

f sP'byrqpicw n~halu, BAmn, Gen. Rep. IX, 103. 

Th_ough one of our commonest species on the e·astern side of t.he continent, I now introduce it 
for the first time into the fauna of California, having procured it at Fort Yuma, where it is not 
rare. 

PIOUS THYROIDEUS, Cassin .-Black-breasted Woo<l,pecker. 

Picus thyroideus, CASSIN, illust. B. of Tex. & Cal. p. 201, pl. 32.-IB. Proceed. Ac. N. ec. Phil. vol. v, p_. 349 

I procured. this 15ird some three years since in the southern mines of California, where it 
f.r.equents more especially the pine trees in search of food. I never saw it alight on the oak, 
though ~:~obundant in that locality. 

CENTURUS UROPYGIALIS, B a. i rd.-Gila Woodpecker. 

Oenturus uropygialu, BAIRD, Acad. Nat. Sc. Phil. vol. VII, p. 120.-IB. Gen. Rep. IX, 111. 

It was with great pleasure that I found this bird in considerable numbers on the Colorado, 
and am able to add another brilliant species to the fauna of California. Its ordinary note& 
resemble those of our red-headed woodpecker, (Pious erythrophthalmus,) but it varies them.often 
to a soft plaintive cry, as if hurt or wounded. I found, on dissection, their stoma<?hs filled with 
the white gelatinous berry of a parasite plant. This plant grows abundantly on the mezquite 
trees, and its fruit forms the p-rincipal food of many species of birds during the fall. 

MELANERPES TORQUATUS, W i 1 s .-Lewis' Woodpecker. 

Picm fmguatu.r, W1Ls. Am. Orn. vol. III, p. 31, pl. 20, fig. 3.-AIIn. B. of A. Oct. vol. IV, p. 280, pl. 212.:..... 
NoTT. Orn. vol. I , p. 577. 

Melarurpes tmquatus, BAIRD, Gen. Rep. IX:, 115. 

Thi's large and abundant species extends all over California, being found in. .considerable 
num:hers in the mountains as far south as Tejon Pass. They appear of a gay and sociable 
disposition, occasionally <l:arting in the air in pursuit of insects, or chasing eaQh other in playful 
mood while on the wing. Their note is a feeble, oft-repeated twitter, continued while flying 
and when abdut to alight. On alighting they gently open their wings, moving them 
tremulously for some time, and more especially so if in company. 

MELANERPES .FORMICIVORUS, Swains .-Ant-eating Woodpecker. 

Melar161Jies fonnicivoros, C.ust~'s B. of Cal. & Tex. p. 7, pl. 2.-BAtllD, Gen. Rep. IX, 114. 
Piau jonniciyorus, SwAINs. Taylor's Phil. Mag. 1827, p. 439. 

These gay plumaged birds, residents of California, are found in every portion of the country. 
Like the Melanerpes torquatus, they appear to be gay and sociable, collecting at times (a dozen 
or more) on the topmost limbs of some decayed monarch of the forest, whence they dart suddenly 
in the air in pufsuit of insects, to return a.gain to their elevated position, soon to repeat the 
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same manoouvre. When gathered in numbers their loud and querulous notes are beard at all 
hours of the day, as they are am_ong the noisiest and most clamorous birds of this family. In 
the fall this species has the curious and peculiar habit of laying up provision agains.t the 
inclement season. Sma~l round holes are dug in the bark of the pine and oak, into each one of 
which is inserted an acorn, and so tigh.tly is it fitted or driven in that it is with difficulty 
extracted. Th.e bark of the pine trees, when thus filled, presents at a short distance the 
appearance of being studded with brass~headed nails. Stowed away in large quantities in. this 
manner, the acorns not only supply the wa.nts of the woodpecker, but the squirrels, mice

1 
and 

jays avail themselves likewise of the fruits of its provident labor. The nest is hollowed out 
from the body of a tree or of ·some decayed branch, and varies from six inches to two feet in 
depth. The eggs, four or five in number, of a pure white, are placed at the bottom of this 
cavity, resting on the soft bed of dust and fine chips which have there fallen dur'ing the labor 
of excavation. 

MELANERPES ALBOLARV ATUS, Cassin. 

Melanerpea a.lbola~m, C.usrlf, J ourn. Ac. N. So. Phil. new se_ries, vol. II, p. 257, pl. 22. 

Picm albolarvatU8, BAIRD, Gen. Rep. IX, 96. 

Mr. Bell, of N:ew ·York, first discovered this species in the vicii,1ity of Sutter'·s mills, on the 
American river. It frequented the higher branches of the pines, keeping almost out of guns.hot 
range. Active and restless in. its movements, it utters at intervals ite sharp and clear note as it 
pursues its avocations. 

COLAPTES MEXICANUS, Swains .-Oran~e-shafted Woodpecker. 

Cblaptes mexicanU8, Sw. Synop. of B. 'of ~exico, Philos. Mag. 1827, p. 440.-RIOa. & Sw. F. Bor . .A.m. vol. II, p. 8l5. 

Picm mtXicanm, AoD. B. of A.. Oct. vol. IV, p. 290, pl. 274. 

Cblaptes coUari&, VrooRs, Zool. of Beecl!ey's Voyage, p. 24, pl. 9. 

Abundant, ha;ving procured specimens not only in California but also in the Rocky 
mountains, New Mexico, and Texas. Its habits are those of our golden-wing.ed woodpecker, 
( Oolaptes auratus.) I~ passes Jp,Uqh of its time on the ground, . carrying havoc a..!pong the 
ant-hills spread over· all the dry portions of the country, occasionally varying its fare .with such 
berries and wild frllits as there abound. 

COLAPTE~ .AYRESII, Au d.-Roo-moustached Woodpecker. 

Pictu ayraii, Ao». B. of A. Oct. vol. VII, p. 3i8, pl. 494. 

Rare, having met .with but two speQimens in the mountains bordering the Cosumnes river. 

GEOCOGCYX MEXICANUS, G me I.-Chaparral Cock. 

G~tJCCCCYZ ooriegata, WAoLER, lais, 1831, p. 524. 

Saurolhera marginata, ·KAoP. Isis, 1832, p. 991. 

Saurothera bottae, ButlfVILLE, Less. Trstt~ d'Orn. vol. I, p. 145. 

Pha&ianm mexicanm, GMEL. Syst. Nat. vol. I , part II, P· 741. 

GetJCOCCy'X californianm, BAIRD, Gen. Rep. IX, 73. 

We found this bird throughout California~ frequenting at times the most arid pef~ions of the 
country. It ofteh crossed our path, or ran before us for a. short distance on the road, dashing, 
when alarmed, immediately into the chaparral, where, swift of foot, it easily evaded pursuit. It 
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may, however, be overtaken when followed on horseback over the vast qpen plains where no 
friendly bush offers the weary bird a shelter. When closely chased, if on an elevated point, it 
will sometimes fly, but always sailing downward. I once saw one captured by a couple of dogs, 
their appetites whetted by recent success in overtaking and bringing down a coyote or prairie 
wolf. Hotly pressed, the bird would gain upon his enemies while sailing down the mountain 
slope, but taking to his feet on the first ascent, this advantage was again soon lost, and the 
fugitive, worn out, fell at length a victim to their relentless determination. 

The stomachs of the birds I examined were filled with the grasshopper and large black beetles 
found on the plains. 'l'he nest, laid on the branches of the cactus, is formed of a few loose sticks 
thrown negligently together in the same manner as that of our yellow-billed cuckoo, (Ooccyz'UIJ 
americanus.) It contains two large, nearly spherical white eggs. I have not witnessed the 
following feat, but am assured by many old Californians that this bird1 on perceiving the rattle
snake coiled up asleep, basking in the sun, will collect the cactus and hedge him around with a 
circle, out of which the reptile, unable to escape, and enraged by the priekly points opposing 
him on every side, strikes himself and dies from th.e effects of his self-inoculated venom. This 
bird is common in western Texas and on the Rio Grande. 

ECTOPISTES CAROLINENSIS, Linn .-Carolina Turtle-dove. 

Ectopisles carolinenbis, DEKAY, N.H. ofN. Y. part I, p. 197, pl. 74, fig. 166.-Aun. B. of A. Oct. vol. V, p. 36, pl.286. 
Columba carolinensis, NuTT. Oro. vol. I, p. 626.-WrLs. Am. Orn. vol. V, p. I , pl. 4J. 

Zenaidura carolinemis, BAum, Gen. Rep. IX. 

Abundant. 

CAL LIP EPLA CALIFORNICA, Lath .-California Partridge. 

Callipepla californica, Gour.n's Odontophorinae. 
Ortyx calijornica, Avo. B. A. Oct. vol. V, p. 67, pl. 290. 
Perdrix de la californie, ATLAS, Voyage de la Perouee, pl. 36. 

This very numerous and beautiful species is found in California as far south as Vallecita, 
where commences the desert extending to the Colorado, and which forms an impassable barrier 
between it and its closely allied species, Gambel's partridge, (Oallipepla gambelii.) When 
flushed from the ground it immediately flies to the trees, if in a wooiled country, squatting so 
r.losely lengthwise on a branch that it is rarely seen and procured while thus bidden. It does 
not lay to the dog, but runs until so hotly pursued as to be forced to fly. It is easily tamed, 
and is often domesticated in California with poultry. Two years since, a gentleman having ' 
imported a large number, attempted to introduce this species on Long Island as a game bird. 
Unfortunately, after the first breeding season, they were all brought by the gun·ilers to the New 
York market. The nest, made in the open. field or at the foot of a bush, is composed of loose 
grasses, arranged without much care. rrhe eggs, twelve or sixteen in number, are yellowish or 
grayish white, spotted and dashed with dark brown or burnt umber. 

CALLIPEPLA GAMBELII, Nut t .-Gam bel's Partridge. 

CallipEpla gambelii , GuvLn's Odontophorinae.-CAssn•'s Ill. B. of Cal. and Tex. p. 45, pl. 9. 

L ophortyx gambelii, NuTT. Proc. A. N. Sc. Phil. vol. I , p. 260.-BAtRD, Gen. Rep. IX, 645, 

I first discovered this beautiful species in California on the Mohave desert, at the point where 
the Mohave river empties into a large salt lake forming its terminus. The first intimation of 
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their probable vicinity was given by large quantities of their feathers strewed on the ground in 
the neighborhood of some deserted Indian huts. The single flock I met with, however, was so 
wild that it could not be approached. ~ater I observed them on the Big Lagoon of New river, 
which they had prohubly re,ached by following the river banks at the time of the overflow of the 
Colorado. At Fort Yuma they were quite abundant, congregating in large coveys, frequenting 
the thick underwood in the vicinity of the mesquite trees. I found, on dissection, their stomachs 
filled with the mesquite bean, a few grass seeds, and the berry of a parasite plant growing here 
in great quantities, and affording at certain seasons a dainty mt:lal to the deer, who seek it with 
great avidity, On being suddenly flushed these birds separate very widely, but immediately 
upon alighting commence their call note, resembling the soft chirp of a young c~icken. This 
note is kept up for some time, each individual fowl seeming to vie with the others in repeating 
it. The alarm past and the flock once more reunited, they relapse into silence, only broken by 
the occasional cluck of the male bird. Once scattered, unless closely marked, they are not 
readily started again, as they hug or lie close in their thick, bushy, and impenetrable coverts. 
Dr. Milhau, U. S. A., then stationed at Fort Yuma, informed me that in spring the Indians 
catch them' in snares and bring them in numbers for sale. 

CALLlPEPLA PICTA, Doug 1 ass .-Plumed Partridge. 

OaUipepla picta, GouLD's Odontophorinae. 

Ortyx plumifera, (GOULD,) .A.UD. n. of .A.. Oet. vol. V, p. 69, pl. 3\11. 

Known by the miners ~;~.nd hunters of California as the mountain qu~il, from the localities 
which it prefers. They are wild and difficult to procure, flying and sgattering at the least 
symptom of danger, and recalling each other together with a note expressive of great solicitude, 
which much resembles that of the hen turkey gathering her brood around her. During the 
survey I observed them only once, and then but for a few minutes, as we passed through a deep 
ca.i'ion leading down to Elizabeth lake. Our hunters saw them on the mountains surrounding 
Tejon valley, but though I went several times in search of them I procured none, 

TETRAO O.i::SCURUS, Say .-Dusky Grouse. 
Tetrao olMcurm, BAY, Long's Ex. to Rky; Mts. vol. II, p. 14.-BoNAP. Am. Orn. vol. III, p. 27, pl. 18.-NUTT. Om . 

. vol. I, p . 666.-Aun. B . of A. ·oct. vol. V, p 89, pl. 295.- BAIRD, Gen. Rep. 620. 

Abundant in the pine regions of Ca-lifornia and Oregon. I have never met with this species, 
though I have oft~n heard of it as one of the game birds most frequently brought into the 
markets of the. small mining towns of northern California. 

GALLINULA GALE.A.TA, Licht.-Florida Gallinule. 

Gallinula gakata, NVTr. Orn. vol. II, p. 223.-BONAP. Am. Om. vol. IV, p. 128, pl. 27, fig. 1. 

GaUinula chWropm, .A.un. B. of .A.. Oct. vol. V, p. 132, pl. 304. 

Found in the marshy valley districts, where i1. is not a rare bird. I procured several at 
Elizabeth lake, associated with the American coot, (Fulica americana,) both of which species 
were swimming in search of food among .the reeds on its borders. 

FUI1ICA AMERICANA, G me 1.-Amerioon Coot. 

Fulica americana, Aun. B. of A. Oct. vol. V, p. 138, pl. 305.-NVTT. Orn. vol. ll, p. 229. 

Pulica atra, WILS . .A.m. Orn. vol. IX, p. 61, pl. 63, fig. 1. 

Plentiful, being found on all the small lakes and ponds which checker the plains of Ca.liforni~. 
In the month of December we met with large numbers of these birds on the lakes of Warner's 
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Ranch. They incubate in the country, as their eggs were obtained in Sacramento valley during 
the month of May. 

RALLUS VIRGINIANUS, Linn .-Virginia Rail. . 

RaUm virginianus, Au». B. of A. Oct. vol. V, p. 174, pl. 311.-Wn:s. Am. Om. vol. VII, p. 109, pl. 62, fig. 1.-NtJTr. 
Orn. vol. II, p. 205. 

I obtained this bird within a few miles of Sacramento City, but am unable to say whether it 
ill a common species, so rarely does it show itself, even in localities where it may be in numbers. 
All the birds of this genus, being averse to take wing, run with remarkable swiftness, and are 
soon lost to the hunter, the compressibility of their bodies enabling them to slide with ·great 
ease through the dense masses of reeds which form their usual haunts. 

RALLUS ELEGANS, Au d.-Red-breasted Rail. 

RaUus elegans, AuD. B. of A. Oct. vol. V. p. 160, pl. 309.-DEKAY, N. H. of N. Y. part I , p. 260, pl. 99, fig. 221. 

Abundant, having seen it on several occasions in differeBt parts of California, and also exposed 
for sale in the San Francisco market. While hunting in the marshes of Suisun valley, I started 
a specimen of Rallus much smaller than the present one, but was unable to determine the species, 
as~ (being embarrassed at the time with a load of :fifteen geese killed shortly before,) it alighted 
before I could shoot. 

GRUS CANADENSIS, T em min c k .-Sand Hill Crane. 

Grus canadensis, Rw11. & Sw. F. Bor. Am. vol. II, p. 373.-NuTT, Orn. vol. II, p. 38:-BAIRD, Gen. Rep. 655. 
Grus americana, Au». B. of A. Oct. vol. V, pl. 314. 

These :fine birds make their appearance in California in the fall in large flocks, coming from 
the north to spend the winter under a more genial clime. When migrating, they follow each 
other in a line, giving vent the while to a loud but not unmusical rattle. In the spring I have 
observed large flocks start from the ground, sail around in extensive circles, gradually rising to 
a great height, when the signal being sounded by one or more of the leaders they would at once 
fall into line and commence their migrations back to the northern regions for thepurposes of 
incubation. While in California it frequents the plains and marshes, but being wild and very 
vigilant is difficult of approach. Among the many thousands I have seen both in spring a~d 
fall, I have never yet discovered the white whooping crane, (Grus americana) In the early 
settlement of California by Americans, when turkeys were yet scarce, I have known a sand hill 
crane to command from sixteen to twenty dollars in the San Francisco market for the purpose 
of replacing, on the Christmas dinner table, that almost indispensable feature of this particular 
festival. 

IBIS MEXICANUS, G me 1 .-Mexican Ibis. 

1/Jis chalcoptera, TE~tM, Pl. Co1. pl. 511. 

Tantalus mexicanus, GMEL, Syat. Nat. vol. I, part II, p. 6!l2. 
lbis ordii, BAIRD, Gen. Rep. IX, 685. 

Abundant. Found in small flocks during the winter, which separate in pairs towards spring. 
It incubates in the country, selecting to that effect the most retired port~:Ons of the marshes in 
the large valleys. I have killed the young still retaining the down on the head but nev.er 
discovered the nest. Its habits are very similar to those of the curlew, probing the ground and 
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searching in the mud of ~~e sloughs and ponds for its food, which consists of small shells, 
worms, and even fish. It 1s often exposed for sale in the California markets. 

ARDEA HERODIAS, Linn .- Great Blue Heron . 

.Ardea herodia4, WILs. Am. Orn. vol. Vill, pl. 65, fig. 2.-AUD. B. of A. Oct. vol. VI, p. 122, pl. 869.-NuTT, Orn. vol. 
II, p. 42.-

Abunda.nt on all the larg~ water courses and lakes. 

ARDEA VIRE~CENS, Linn .-Green Heron . 

.Artlt,a vir~, AuD. ~.of A. Oct. vol. VI, p.105, pl. 367.-WILS. Am. Orn. vol. VII, p. 97, pl. 61, fig.l. -NeTT. Orn. 
vol. II, p. 63. 

Bulmides virescem, BAIRD, Gen. Rep. IX, 676. 

Abundant. 

ARDEA EGRETTA, G me 1 in .-Great American Egret . 

.Ardea ~trretta, AoD. B~of A. Oct. vol. VI, p. 132, pl. 370.-WJLs, Am. Orn. vol. VII, p. 106, pl. 61, fig. 4.- NvTT. 
Orn. vol. II, p. 47. 

HeroditU egrctta, B.a.tRD, Gen. Rep. IX, 666. 

They breed in largG numbers, associated wlth other species, on the edges of sloughs and 
marshes. 

ARDEA CANDIDISSIMA, Gmel.-Snowy Heron • 

.Ardea t;tmdidiuima, WILs. Am. Orn. vol. VII, p . 120, pl. 62, fig. 4.-AvJ;>. B. of A. Oct. vol. VI, p. 163, pl. 374.

NoTT. Orn. vol. II, p. 49.-Gau:L. Syst. Nat. vol. I, part II, p. 633. 

Garzetta candidissima, B.a.mo, Gen. Rep. IX, 665. 

Abundant. 

JtOTAURUS LENTIGINOSUS, Stephens .-American Bittern • 

.Ardea minor, WJLs. Am. Orn. vol. VIII, p. 35, pl. 65, fig. 3.-Avn •. B. pf ~· Fol. pl. 337. 

Ardea kntiginosa, AvD B. of A. Oct. vol. VI, p. 94, pl. 365.- NoTT. Orn. vol. II, p. 60. 

Botaurus kRtiginosus, B.A.JRD, Gen. Rep. IX, 674. 

Plentiful, frequenting the marshes, where I have · oft~n shot from ten to fifteen in a day's 
hunt. The :flesh is very palatable. 

ARDETTA EXILIS, G xn e 1 i il -.:..:....Least Bittern . 

.Ardea txilis, G111um, Syst. Nat. vol. I, part II, p . 645.-Aun. B. 'of A. Oct. vol. VI, p. 100, pl. 366.-WJLs. Am. 

Orn. vol. VIII, p. 37; pl. 65, fig. 4 • 

.Ardetta exilis, BAIRD, Gen. Rep. IX, 673. 

Abundant, resorting to the same localities as the preceding .species. 

OHARADRIUS V091FERUS, Linn .-Killdeer Plover. 

OhtJradrius vociferus, GMEL. Syst. Nat. vol. I, part II, p. 685.- AUD. B. of A. Oct . vol. V, p. 207, pl. 317.-WILB. Am. 

Orn. vol. VII, p. 73, pl. 59, fig. 6. 

Abundant in all portions of the country. The traveller is often started by its melancholy 
cry even on the most barren wastes, where this bird finds an ample supply of insects. 
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CIIARADRIUS HELV.ETICUS, Linn .-Black-bellied Plover. 

Oharadri?U helveticm, AuD. B. of A. Oct. vol. V, p. 199, pl. 315.-Nun , Orn. vol. II, p. 26. 
Vanellus hdveticus, WJLS. Am. Orn vol. VII, p. 42, pl. 57, fig. 4. 

Pringa helvttica, GMEL. Syst. Nat. vol. I, part II, p. 676. 

I shot a single specimen of this bird on the seashore of San Diego, in February, 1851, but 
have seen it several times exposed for sale in the San Francisco market~ 

• 
? CHARADRIUS CANTIANUS, L a.t h .-Kentish Plover. 

Oharadriw C4ntianm, LATH. Birds, vol IX, p. 328.-GoULD, B. of Eur. vol. IV, pl. 298.-YARRELL, Brit. Birds, vol. 
II, p. 405. 

Kentish pluver, MACGJLL. Brit. Birds, vol. VI, p. 44, pl. 186. 

A young plumaged bird of the genus Oharadrius, previously unknown to us as a North 
American species, was obtained at S~n Diego, in J anuary, 1854. It so closely resembles in its 
young plumage the European plover (Gharadrius cantianus) that I do not feel justified, at 
present, in describing it as a distinct species, more especially so as I did not procure the adult. 
The following is the description of the specimen procured: Upper parts · of a brownish ash 
color, the primaries being of a dusky black. Wing coverts edged with white: Forehead, 
breast, a collar around the neck, and all the under parts, white. On each side of the breast 
an ash brown spot, which color also 'is that of the auriculars. Bill black. Feet dark brown. 
Length six inches. I found it associated in flocks with the peep, (Tringa wilsoni,) resorting to · 
the sea beach, which, exposed at low t ide, offers a bountiful supply of food to many species of 
waders. The low plaintive whistle of this plover is often repeated as it glides along the. sandy 
beach, occasionally coming to a stand and gazing around for some moments as if on the lookout 
for danger. While thus stationary this bird is not readily perceived, as its color approaches 
closely that of the sand on which it rests. 

CHARADRIUS MONT ANUS, Towns .-Rocky Mountain Plover. 

OharadritiS montanus, Towss, Jour. Ac. N. Sc. Phil. vol. VII, p. 192.-AUD. B. of A. Oct. vol. V, p. 213, pl. 318. 

I first met with this quiet and ge~tle bird on the plains near the Pueblo Los Angelos, in the 
month of November, scattered in small flocks industriously gleaning their subsistence over these. 
broad levels. They appeared unsuspicious, uttering a low whistle when disturbed. and flying 

. but a short distance, resuming their occupation at once on alighting. I procured a pair of these 
birds in New Mexico and saw several flocks there, usually in the vicinity of prairie dog villages 
or on the most arid plains. 

APHRIZA VIRGATA, Gmelin.-Townsend's Surf Bird, 

.Aphnza townsendii, Au». B. of A. Oct. vol. V, p. 228, pl. 322 . 

.Aphriza virgat.a, BAIRD, Gen. Rep. IX, 698. 

I obtained this bird in the San Francisco market in the winter of 1849, and subsequently in 
June, met with it on the Farrallone Islands. They there gathered in small flocks engaged 
in picking up marine insects from its rock bound shores, covered with kelp and shell fish. They 
did ~ot appear wild, for when fired at, uttering a low piping note as they flew, they soon 
alighted again. Closely pursued, however, · they would, after several shotS, fly away beyond 
danger to the adjoining islands of the group. 
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HAEMATOPUS TOWNSENDII, Au d.-Townsend's Oyster-catcher. 

Haematopll3 townundii, AuD. B. of A. Oct. vol. V, p. 245, pl. 326. 
Haematopm townsendii, AuD. B. of A. ~'ol._pl. 427, fig. 2. 
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I met with a pair of these birds on the Farrallone Islands in June. The female showed 
great signs of · uneasiness, as do many of our waders at the season of incubation, but I was 
unable to find its nest, although searching long and diligently. 

TRINGA WILSONII, Nu ttall.-Little Sandpiper. 

Tringa 'pusilla, Wits. Am. Orn. vol. V, p. 32, pl. 37, fig. 4.-AUD. -B. of A. Oct. vol. v, p. 280, pl. 337. 
Tringa wilsonii, NUTr. Oro. vol. II, p. 121. 

Abundant on the sea snore and also found on the edges of ponds in the interior. 

TR.INGA A~ENARI4., Linn .-Sanderling Sandpiper. 

1'ringa arenliria, AuD. B. ef A. Oct. vol. V, p. 287, pl. 338.-GMEL. Syst. Nat. vol. I , part II, p. 680. 
Cblidris arenaria, NUTT, orn:. vol. II, p. 4.-;BAIRD, Gen. Rep. IX, 723. 

Plentiful on the sea shore. 

TOT ANUS SEMIPALMATUS, G me l . .....:Willet. 

Totanus semipalmatm, AuD. B. of A. Oot. vol. V, p. 324, pl. 347.-NUTT. Orn. vol. II, p. 144. 

Scolopax semipalmata, GMEL, Syst. Nat. vol. I, part II, p. 659.-Wtts. Am. vol. VII, p. 27, pl. 56, fig . 3. 
Symphtmia semipalmata, BAIRD, Gen._Rep. IX. 727. 

Plentiful on the marshy districts near the sea. Found also on Humboldt river on the eastern 
confines of California and on the whole sea board from San ]francisco to San Diego. 

TOT ANUS MACULARIOS, Linn .-Spotted Sandpiper. 

Totanm macularim, AUD. B. of A. Oct. vol. V, p. 303, pl. 34~.-N~. Om. vol. I.I, p. 162. 

'l'ringa macularia, LINN. Syst. Naturae, vol. .I, part II, p. 672.-WW!. A_m. Orn, vol. Vll, p. 60, pl. 59, fig. I. 
Tringoida macularim, BAIRD, Gen. Rep. IX, 735. 

Not so abundant .a species as in the eastern States, and fo.und occasionally only on the fresh 
water streams of California. 

TOT ANUS MELANOLEUCUS, Vie i 11 .-Teil-tale Tattler. 

Totiznm melanoleuciu, DEKAY, N.H. of N.Y. part I, p. 250, pl. 94, fig. 212.-A.uo. B. of A. Fol. pl. 308. 

Scolopaz vociferus, AuD. Oct. vol. V, p. 316, pl. 345.-WIUI. Am. Orn. vol. VII, p. 57, pl. 58, fig. 5. 

Gambetta melanoleuca, B.uRD, Gen. Rep. IX, 731. 

Abundant in the marshy districts. Ever too re!"dy to sound the alarm on the hunter's 
approach, its unwelcome vigilance often caliBes it t<>.fall a victim to his disappointment and ire. 

LIMOSA FEDOA, Linn.-Great Marbled Godwit. 

Limosa fedoa, AuD. B. of A. Oct. vol. v, p. 331, pl. 348.-NUTT. Orn. vol. .ii, p. I73. 
Scolqpm; Jed<ia, LINN. Syst. Nat. vol. I, part. II, .p. 663.-W.w~. Am. Orn. vol. VII, p; 30, pl. 66, fig. 4. 

This bird was obser~ed only in the vicinity of the salt marshes, and on the sea beach at low 
tide, where it collects in small flocks, often advancing some distance in the water in quest of food. 

~s . . 
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SCOLOP AX WILSONII, T e m m .-Common Snipe. 

Scolcpax wil3onii,:Aun. B. of A. Oct. vol. V, p. 339, pl. 350.-NuTT. Oro. vol. II p. 185. 
&olopax gallinago, Wn.s. Am. Oro. vo!. VI, p. 18, pl. 47, fig. I. 
Gallinago wil3onii, BAIRD, Gen. Rep. IX, 710. 

Arrives in California in September and remains until April, frequenting the marshes and 
moist grounds. When flushed it springs with a feeble squeak, and flying in rapid irregular 
zig-zag lines, is soon beyond the sportsman's reach unless his eye be quick and his aim unerring. 

SCOLOP AX NOVEBORACENSIS, G mel .- Red Breasted Snipe. 

8.-oWpa.x noveboraamis, GM. Syst. Nat. vol. I, pa.rt II, p. 658.-Ricn. & Sw. F. Bor. Am. vol. II, p. 398.-Aun. B of A. 
Oct. vol. VI, p. 10, pl. 351. 

I have occasionally met with these birds in flocks on marshy grounds and in the vicinity of 
ponds. Gathering together after alighting they are often shot in large numbers while engaged 
in search of worms, insects, and small snails, which abound in the localities they frequent. On 
one occasion I procured, in two hours, over sixty of these birds, besides a dozen duck and teal. 

RECURYIROSTRA OCCIDENTALIS, Vigor.-Western Avocet. 

Recurviroura occidentalu, VIGORS, Zoolog. Journ. vol. IV, p. 356.- In. Zool. of Beechey's Voyage, p. 28, pl. 12. 

This species was observed in various parts of California, resorting to the shallow pools, in 
which it wades breast deep, finding on the soft muddy bottom a plentiful feast of insects and 
snails. Although half web-footed it does not swim unless wounded, when it takes immediately 
to deep water, swimming with great celerity, soon advancing beyond range if not at once 
disabled by a second shot. Specimens were obtained from a small fresh water pond at Liver
more's Ranche, on the salt marshes of Suisun valley, and on the borders of the reedy swamps 
covering a large portion of the lower part of the Sacramento valley. 

NUMENIUS LONGIROSTRIS, Wilson .-Long-billed Curlew. 

Numenius lo11girosiri8, Wn.s. Am. Om. vol. VIII, p. 23, pl. 64, fig. 4.-NuTT. Orn. vol. II, p. 94.-Aun. B. of .A. Oct. 
vol. VI, p. 35, pl. 355. 

These birds arrive in flocks in California during September, resorting to the fields and open 
prairies, where they find an abundant supply of insects. Wild in their nature, always on the 
alert, and the prairie offering no undulations behind which the hunter can approach unseen, 
they are one of the most difficult game birds to secure. Their first whistle of alarm startles at 
once the whole flock, which, taking to wing, speeds away a long distance before again settling 
down. Abundant in fall and winter} they migrate to the northern regions in spring for the 

purposes of incubation. 

NUMENIUS BOREALIS, Lath .-Esquimaux Curlew. 

Numenius bore.alu, LATH. Birds, vol. IX, p. 180.-NuTT. Oro. vol. II, p.lOI.- .Aun. B. of .A. Oct. vol. VI, p. 45, pl. 357 

A common game bird in the San Francisco market, though I did not myself procure it. 

BERNICLA CANADENSIS, Linn .-Canada Goose. 

Anser canademis, Aun. B. of A. Oct. vol. VI, p. 178, pl. 376.-RwH. & Sw. F . Bor. Am. vol. II, p. 468.- NuTl'. Oro. 

vol. II, p. 349. 
Anas canadensis, WILS. Am. Oro. vol. VIII, p. 53, pl. 67, fig. 4. 

Common in California, but the least abundant of the four species found there. 
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BERNICLA HUTCHINSII, Richardson .-Hutchin's Goose. 

Bernicla hutchimii, Rwu. & Sw. F. Bor. Am. vol. II, p. 470.-Auo. B. of A. Fol. pl. m . 
Anw hutchimii, AUD. Oct. vol. VI, p. 198, pl. 377. 
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Arrive in California towards the .end of September or beginning of October. On their 
advent they are much emaciated by their long voyage from the northern regions, but· after 
feeding a short time on the young, tender, nutritious grasses which sprout after the first winter 
rains, they form one of the g'reatest q.elicacies of the pioneer' s repast. From the facility, 
however, with which great numbers of them are obtained, they soon fall into disrepute. 

Whilst ·hunting during a space of two months in Suisun valley, I observed them, with other 
species of geese, at dawn, high in the air, winging their way towards the prairies and hilly 
slopes, where the tender young wild oats and grapes offered a tempting pasturage. This early 
flight lasted about two hours, and as far as the eye could reach the sky was spotted with flock 
after flock, closely following in each other's wake, until it seemed as though all the geese of 
California had given rendezvous at this particular point. Between ten and eleven o'clock they 
would leave the prairies, first in small squads, then in large masses, settling in the marshes 
and collecting around the ponds and sloughs thickly edged with heavy reeds. Here, swimming 
on the water, ·bathing a:ad pluming themselves, they keep up a continued but not unmusical 
clatter. This proves the most propitious time of the day for the hunter, who, under cover of 
the tall reeds, and guided by their continual cackling, approaches closely enough to deal havoc 
among them. ·Discharging one load as they sit on the water and the other as they rise, I have 
thus seen twenty-three 'geese gathered from two·shots, while many more, wounded and maimed, 
fluttered away and were lost. At about one o'clock they leave the marshes and return to feed 
on the prairies, flying low and a:ff01:ding the sportsman again an opportunity to stop their 
career. In the afternoon, about five o'clock, they finally leave the prairies, and rising high 
in the air wend their way to the roosting places whence they came in the morning. These 
were often at a great distance, as I have followed them in their evening flight until they were 
lost to view. Many, however, ·roost in the marshes. Our boat, sailing one night down the 
sloughs leading to Suisun bay, having come among them, the noise made as they rose in 
advance of us, emitting their cry of alarm, (their disordered masses being so serried that we 
could hear their pinions strike. each other as they flew,) impressed us with the idea that we 
must have disturbed thousands. Such ar~ the habits of the geese during the winter. Towards 
spring they separate into smaller flocks and gradually disappear from the country, some few 
only remaining, probably crippled an.d unable to follow the more vigorous in their northern 
migration. On examination, I found a great difference in the size of this bird, but beyond 
this could discover no peculiar eha~acteristics by which to mark them as distinct species. 
Many have from a few white feathers up to a full and distinct white ring on the neck, at the 
point where the black joins the grey of the breast. Intermediate grades so closely approaching 
one another in size, form, and color render it impossible to make any decided, certain, and 
marked classification among them. I observed these birds very abundant about the bay of San 
Diego, searching for small shell-fish and sea grasses on the shores at low tide. 
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ANSER ALBIFRONS, B e c h s t .-White-fronted Goose. 

A nser alhifrun3, AuD. B . of A. Oct. vol. VI, p. 209, pl. 380.-Aun. Fol. pl. 28ft-GouLD's B. of Europe, vol. v, pl. 

349.-NUlT. Orn. yol. II, p. 346.-Rrcu. & Sw. F. Bor. Am. vol. II, p. 466. 

Amer gamhelii, BAIRD, Gen. Rep. IX, 761. 

One of the most common species, resorting to the same localities as the preceding . and 
associating with them during the winter. Lieutenant Stoneman, United States army, informed 
me that he had, on one occasion, seen this as well as the others caught in a lasso while on the 
wing. The wind blowing violently, the birds :flew low to avoid its in:fl.uence, and as they passed 
by a point of rocks, behind which were concealed two Californians, the lasso was thrown in 
the air among them, seldom failing to bring down a bird, the noose encircling it by the neck, 
wings, or body. Of the geese this is considered the most delicate for the table, as it feeds 
almost exclusively on the young herbage growing on the highlands and about the fresh water 
ponds. 

ANSER HYPERBOREUS: G me 1 .-Snow Goose. 

Anser hyperbrnewJ, AuD. B . of A. Oct. vol. VI, p. 212, pl. 381.-GouLD, B . of Eur. vol. V, pl. 346.-GMEL. E)yst. Nat. 

vol. I, part II, p. 504.-Wu.s. Am. Orn. vol. VIII, p 76 and 89, pl. 68, fig. 5 and pl. ~9, fig. 5. 

Frequents more especially the salt marsh districts, though found ~lso inland. The foo~ 
which it selects in these localities gives their :flesh a strong sedgy :flavor, which causes them to b~ 
but little esteemed. These birds often cover so densely with their masses the plab;ts in the 
vicinity of the marshes as to give the ground the appearance of being clothed in snow. Easily 
approached on horseback, the natives sometimes near them in this manner, then suddenly 
putting spurs to their animals gallop into the :flock, striking to the right and left with - ~hort 

clubs, and trampling them beneath their horses' feet. I have known a native to procur~ 
seventeen birds in a single charge of this kind through a :flock covering several acres. 

CYGNUS BUCCINATOR, Richardson .-Trumpeter Swan. 

Oygntts bttccinatcr, Rrcu. & Sw. F. Bor. Am. vol. II, p. 464.-Norr. Orn. vol. II, p. 370.-Aun. B. of A. Oct. vol. W; 

p. 2 19, pl 382 and 383. 

Occasionally seen in the air following each other in single file, and sounding theLr trumpet
like note as they advance. I observed a few in Suisun and Sacramento valleys, and found them 

frequently in the San Francisco market. 

AIX SPONSA, Linn .-Summer Duck. 

Ana3 $JWnsa, GMEL. Syst. Nat. vol. I, part II, p. 539.-AuD. B. of A. Oct. vol. VI, p . 271, pl. 391.-WrLs. ~: Of!!· 
vol. VIII, p. 97, pl. 70, fig. 3.-Nurr. Orn. vol. II, p. 394. · 

A iz ~a, BAIRD, Gen. Rep. IX, 785. 

Abundant, breeding in the hollow trees bordering the streams of California. 

MARECA AMERICANA, G me I.-American Widgeon. 

Anas americana, GMEL. Sy,st. Nat. vol. I, part II, p. 526.-WILS. Am. Orn. vol. VIII, p. 86, pl. 69, fig, 4.-AUD. 

B. of A. Oct. vol. VI, p. 259, pl. 389. 

Mareca americana, BAIRD, Gen. Rep. IX, 883. 

Abundant. 
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DA:FI~A, :A-CUT A, Linn .-Pintail Duck. 

Anas acut.a, GMEL. Sy~t. Na.t . vol. I, part II, p. 5~.-A.un. B. of A.. 09t. vol. VI, p. 266, pl. 390.- Nun. Orn. vol. II 
p. 386. 

Dajila acuta, B&IRD, Gen. Rep. IX, 776. 

Plentiful) especially so in spring, when they collect in large flocks on the open plains and 
about the fresh water pon~s previo1,1s to. migrating northward. 

ANAS BOSCHAS, Linn .-Mallard. 

Anas boschcu, GMEL. Syst. Nat. vol. I , part II, p . 538.-Nun. Orn. vol. II, p. 379.-A.un. B. of A.. Oct. vol. VI, 
p. 236_, pl. 385. 

1• bundant; breeding wherever a suitable and secure locality offers, having found its nest in 
the marshes, on the edges of small fresh water ponds, and once also in a wild oat field at some 
distance from wa:tE}r. The Indi~ns e_ntrap these a,s well as other ducks in a. weir constructed of 
willow branches and shoot them with arrows from ambushes built on the shore. 

QUE:J:tQUEDULA CAROLINENSIS, G m e I.-Green Winged Teal. 

Ana&. carolinen.sU, GDI. Syst. N·at. vol. I, part II, p. 533.-A.un, B. of A. Oct. vol. VI, p. 281, pl . 392. 
Nettitin crecca, B&·IRl>, Gen. Rep. IX, 778. . . 

Abundant in California, having procured it as far south as. Carissa. creek on the borders of the 
Colorado desert. 

QUERQUEDULA CYANOPTERA, Vieill.-Red-breasted Teal. 

QIU'rquedula cyanoptera, C&sSIN's lllus. of B. of Cal. & Tex. p. 82. pl. 15.-B&mn, Gen. Rep. IX, 780. 

Anas cyanopura, ViEILL. Nouv. Diet. vol. v; P· 104. 

Anas rojftesii, KING, Zoo!. J ourn. voi.IV, p. 97. 

This beautiful teal is abundant in California during spring and summer, incubating on the 
marshes and mig.rati.ng south on the approach of winter. Its nest is composed of coarse grasses, 
lined with the down taken from its own breast, and contains from twelve to fourteen eggs of a 
faint green color. I found this species in January near San Diego and at a later period in 
Texas near Fort Thorne, where Dr. C. Henry, United States army, informed me that it was 
quite a common bird. Its habits and flight, as far as observed, are similar to those of our blue 
wing teal, ( Q. discors.) 

CHAULELASMUS STREPERA, Linn .-Gadwall Duck. 

Anas strepera, GMEL, Syst. N~t. vol. I, part II, p. 520.-:-Al]D. B. of A. Oct. vol. VI, p. 2M, pl. 388. 

Not rare, and some few pair incubate in the country, as I have procured the eggs in the marshy 
districts of Sacramento valley during the spring. 

SPATULA CLYPEATA, Linn .-Shoveller Duck. 

Rynchas]JU clypeata, GouLD. B. of Eur. vol. V, pl. 360. 
Anas clypeata, GuEL, Syst. Nat. vol. 1, part II, p . 518.-Wxr.s. A.m. Orn. vol. VIII, p. 65, pl. 67, fig. 7.-NuTT. Orn. vol. 

II, p. 375.- Aun. B. of A.. Oct. vol. VI, p. 292, pl. 394. 

Plentiful, preferring the fresh water ponds and streams, where it is found associated with the 
teal and mallard. I proc1,1red it a~ far south as the Big_ Lagoon of the Colorado desert. 
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FULIGULA MARILA, Linn .-Scaup Duck. 

F'uligula marila, Aun. B. of A. Oct. vol. VI, p. 316, pl. 397.- Nm. Orn. vol. II, p. 437. 
Anas marila, GMEL. Syst. Nat. vol. I, part II, p. 509.-WILS. Am. Orn. vol. vrrr, p. 84, pl. 69, fig. 3 

Abundant on the salt bays, and occasionally penetrates the interior of the country. 

NYROCA V ALLISNERIA, W i 1 s .-Canvas-back Duck. 

Anas vaUisneria, Wu.s. Am. Orn. vol. VIII, p. 103, pl. 20, fig. 5. 
Fuligula vallisneria, Aun. B. of A. Oct. vol. VI, p. 299, pl. 395.-NuTr. Orn. vol. II, p. 430. 

Aythya vallismria, B.uRn, Gen. Rep. IX, 794. 

Not abundant, though occasionally exposed in the market for sale. In 1849 I saw twelve 
dollars paid for a single bird of this kind for the table. 

NYROCA ERYTHROCEPHALA, B on a p .-Red-headed Duck. 

Fuligulajerina, AuD. B. of A. Oct. vol. VI, p. 311, pl. 397. 

Anasjerina, WxLs. Am. Orn. vol. VIII, p. 110, pl. 70, fig. 6. 
Aythya americana, BAIRD, Gen. Rep. 793. 

Not abundant, but occasionally breeds in the country. I saw, on the swamps of Sacramento 
valley, several pair in June, and inspection of the female showed the breast to be denuded of 
feathers, as is the case with most of the birds of this family during the period of incubation. 

CLANGULA ALBEOLA, Linn .-Buffel-headed Duck. 

Olangula albeola, Rwn. & Sw. F. Bor. Am. vol. II, p. 458. 
Fuligula albeola, Aun. B. of A. Oct. vol. VI, p. 3G9, pl. 408.-NuTr. Orn. vol. II, p. 445. 

Anas albeola, GMEL. Syst. Nat. vol. I, part II, p. 517. 

Bucephala albeola, BAIRD, Gen. Rep. IX, 797. 

This beautiful little species is abundant, both inland and on the salt bafs of the coast. I 
observed it as far south as the Gila river. 

OIDEMIA PERSPICILLATA, Linn .-Surf Duck. 

Oidemia pmpicillata, Rwn. & Sw. F. Bor. Am. vol. II, p. 449. 

Fuligula perspicillata, Au D. B. of A. Oct. vol. VI, p. 337, pl. 402. 

Abundant. Found on the whole seaboard of California, in San Francisco bay, and about 
Benicia. The vast shallow flats bordering Suisun and San Pablo bays are among its ·favorite . 
feeding grounds. Living almost exclusively on shell :fish, its flesh acquires so rank a flavor 
that gunners seldom waste their shot upon it. I have known it, in consequence, to become so 
fearless as to pass under and about the wharves of San Diego while persons were walking 
overhead. 

ERISMATURA RUBIDA, W i l s .-Ruddy Duck. 

Fuligula rubida, AuD. B. of A. Oct. vol. VI, p. 3'24, pl. 399.-NuTT. Orn. vol. II, p. 426. 

Anas rubidus, WxLs. Am. Orn. vol. VIII, p. 128, pl. 71, figs. 5 and 6. 

Observed both in fresh water and on the large salt bays and lesser indentations occurring on 
the California coast. 
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ME~GUS SERRATOR, Linn .-Red-breasted Merganser. 

Mergua mrator, GMEL. Syst. Nat. vol. I, part II, p. 546.-AUD. B. of A. Oct. vol. VI, p. 395, pl. 412.-WILB. Am. 
Om. vol. VIU, p. 81, pl. 69, fig 2. 

Abundant throughout California. I procured specimens on the Gila river, east of Fort Yuma. 

MERGUS CUCULLATUS,_ Linn.-Hooded Merganser. 

Jfergm cucull4tua, G:aw.. Syst.·Nat. vol. I, part II, p. 544.-Aun. B. of A. Oct. vol. VI, p. 402, pl. 413.-N1•Tr. Orn. 

v~l. II1 p. 465.-WILB. Am. Oro. vol. VIII, p. 79, pl. 69, fig. 1. 

Abundant. 

PHALACROCORAX PENECILLATUS, Brandt .-Brandt's Cormorant. 

PhalMrOIXli'O:C penecillatus, BaANDT, Bull. Sci. Acad. Imp. Petersb. vol. III, p. 55. 
(kaculus penecillatus, LAw.RENCE, in Baird's Gen. Rep. IX, 880. 

The specimens in my possession, captured on the Farrallone Islands, appear to be of the 
same species as that described by Btandt under the above title. Not having the work in which 
he describes the Phal. peneciUatus, I ?ave resorted, for the purpose of comparison, to a specimen 
so labelled and purporting to come from North America, in the museum of the Academy of 
Natural Sciences, of Philadelphia. They tally exactly in their color and markings, though 
they differ much in size. The tail is greyish black, composed of twelve feathers; feet black; 
bill dusky, but of lighter color .towards base of lower mandible ; gular sac blue, and at its base 
a gorgelet of dirty white. Plumage of back of head, sides of neck, and to the middle of the 
back, interspersed with white linear feathers, varying from two lines to two inches in length. 
Plumage of head, neck, and abdomen black, with glossy reflections of blue and green. The 
back black, with glossy green .reflections, each feather being margined with a narrow fringe of 
dark bluish black. 

Dimensions of the academy's specimen: Length twenty-four inches. From the flexure to 
the tip of wing ten inches. From point of bill to angle of mouth three and a half inches. 
Length of outer toe three and three-eighths inches; of second toe three and one-eighth inches ; 
of inner toe one and two-eighths inch. · 

Dimensions of my specimen : Length twenty-eight inches. From flexure to tip of wing 
eleven and a half inches. From point of bill to angle of mouth four inches. Length of outer 
toe three and six~eighths inches ; second toe three and two-eighths inches ; inner toe one and 
four-eighths inch . . 

The bill in my specimen is stouter, the gular sac extends further down the throat, and the 
bare space around -the eyes is larger. Both specimens are in full spring plumage. Late in 
June these birds were quite numerous at the west end of the island and did not appear to 
associate with other species, but flocking together on the most elevated rocks, passed the after 
part of the day in a state of repose, the morning having been employed in pursuit of fish, 
upon which they prey. This bird was not incubating at that period as were both the P. 
townsendii and the P. splendens. 

PHALACROCORAX TOWNSEND II, Au d.-Townsend's Cormorant. 

PhalacrOIXll'a:c townttndii, AUD. B. of A. Oct. vol. VI, p. 438, pl. 427'.-IB. Om. Biog. vol. V, P· 149. 

Although this bird . has, by sever~~ol authors, been considered synonymous with the Phala,
crocorax dilophus, (Sw~inson,) I conf!ider it a distinct species. In many of .its markings they 
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bear a strong resemblance, but though I have often procured it in full spring plumage, I have 
never yet been able to detect the elongated tufts from behind each eye which distinguish that 
species at the first glance. I procured their eggs early in July, on the Farrallone Islands, . 
and can only account for their tardy nidification from the fact that upon their first incubation 
the nests were rifled by the inhabitants of the island to supply their swine with a sufficiency of 
food. 

PHALACROCORAX RESPLENDENS, Au d.- Violet· green Cormorant. 

Phalacrocorax resplcndcns, Auo. B. of A. Oct. vol. VI, p. 440, pl. 419.-!B. Fol. pl 412. 

This beautiful species, easily distinguished by the metallic reflections of its plumage as ~ell 
as its smaller size, was first discovered by Mr. J . K. Townsend, on the Columbia river, and is 
among the cormorants which fix their resting place on the Farrallone Islands. Its nest 

. ' 
placed on a ledge of the most precipitous cliffs, is formed of sea weed and raised three or four · 
inches above the surface of the rock. In it are deposited three or four eggs of a light greenish 
color, but coated with a calcareous deposit peculiar to the eggs of this whole genus. Its food, 
on examination by dissection, I found to consist entirely of fish . . 

PELECANUS TRACHYRHYNCHUS, Lath .- American Pelican. 

Pelccanus trachyrltynclms, LATH. Birds, vol. X, p. 408. 

Pelccanus americanus, Auo. B. of A. Oct. vol. VII, p. 20, pl. 422.-!B. Fol. pl. 311. 

Pcltcanus crythrorltyncltus, LAWRENcE, Baird's Gen. Rep. IX, 868. 

Abundant during the fall, when they migrate in long lines, following each other in single 
file so closely and exactly that if the least curve is described by the leader each one takes it 
precisely at the same point however large the flock. Some few pair breed in Sacramento valley, 
but the larger number go further north for tbat purpose. 

PELECANUS FUSCUS, Linn .-Brown Pelican. 

Pelecanus fuscus, GMEL. Syst. Nat. vol. I, part II, p. 570.- Aim. B. of A.. Oct. vol. VII, p. 32, pl. 423 & 424.~NoTT. 

Oro. vol. II, p. 476. 

Abundant on our whole western coast, and seen even as far down as Panama. I n the Gulf 
of California I observed a small black gull following this pelican incessantly .on its flight, and 
as the latter plunged into the sea after fish the gull would immediately alight by its side. The 
pelican emerging from the water to discharge the fluid collected in the gular sac would. drop. its . 
bill, when the fish partially protruding from between its mandibles, the gull would seize upon . 
one and drag it out as his share of the booty. Although this feat is of hourly occurrence, I have 
never seen the pelican offer the least resistance, or show any anger or impatience at the intrusion 
or impudence of his little neighbor, who, like a tax gatherer, follows him through life, an evil 

inevitable. 

STERN A CAYANENSIS, G me I.-Cayenne Tern. 

Sterna coyanensis, GMELN. Syst. Nat. vol. I, part II, p. 604. 
Sterna cayana, Auo. B. of A.. Oct. vol. Vli, p. 76, pl. 429.- NuTT. Orn. vol. II, p. 268. . 

This bird is occasionally seen following up the rivers and hovering over the lakes in se·arch of 
small fish, upon which it preys, plunging into the water after them, often disappearing beneA'th 
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its surface for some seconds. The specimen in the collection was obtained in January, at San 
Diego. 

STERNA HIRUNDO, Linn .- 0ommon Tern. 

Sterna hirundo, GMEL. Syst. Nat. vol. I, part II, p . 606.-A.un. B. of A.. Oct. vol. VII, p. 97, pl. 433.- Ia. B. of A. 
Fol. pl. 30!l. 

Very abundant. Seen during tbe spring and summer coursing over the large marshes and 
lakes of the Sacramento valley, where they incubate. Their migration south begins with the 
approach of the inclement season. 

STERNA NIGRA, Linn .-Black Tern. 

Stema nigra, GM:r:L • . Syst . Nat. vol. I, part II, p. 608.-A.un. B. of A.. Oct. vol. VII, p . 116, pl. 438. - Rrce. & Sw. F. 
Bor. A.m. vol. II, p. 4-15. 

Sterna plumhea, WtLs. Am Orn. vol. VII, p. 83, pl. 60, fig. 3. 

Abundant, and one of the most noisy birds of its genus, emitting its sharp note erik erik 
.I ' ' ' 

as it flits over the water in search of its prey. When, from a flock, one of these birds is shot 
. ' 

the others, uttering cries of distress, fly for some tim~ around the hunter, and plunge as if to 

aid their disabled or dead companion. The sportsman can, consequently, if so inclined, obtain 
many specimens before they are sufficiently alarmed to fly from danger. 

LARDS OCCIDENTALIS, Au d.-Western Gull. 

La~m occidental~, A.un. B. of A.. Oct. vol. VII, p. 161.-Is. Orn. Biog. vol. V, p. 320. 

Found on the whole seaboatd of California. Jt is very abundant, as well as the greatest 
pest with which the egg hunters on the Farrallone Islands have to contend while gathering 
th.e eggs of the Murre, ( Uria brunnichii,) which breeds here in countless numbers. 

At one o' clock every day, during the egg season, Sundays and Thursdays excepted, (this is 
to give the birds some little respite,) the egg-hunters meet on the south side of the island. 
The roll ·is called to see that all are present, that each on.e may have _an equal chance in 
gathering the spoil. The signal is given, every man starting off at a full run for the most 
productive egging grounds. The gulls understanding, apparently, what is about to occur, are 
on the alert, hovering over head and awaiting only the-advance of the party. The men rush 
eagerly into the rookeries; the affrighted murres have scarcely risen from their nests before 
the gull, with remarkable instinct, not to say almost reason, flying but a few·paces a·hea'd of 
the hunter, alights on the ground, tapping such eggs as the short time will allow before · the 
egger comes up with him. The broken eggs are passed by· the men, who remove only those 
which are sound. The gull then returning to the field of its exploits, procures a plentiful 
supply of its favorite food. , 

Mr. Audubon gives, as one of the marked characteristics of this species, that the ends of 
the first seven primaries are spotted with white, whereas only six of the blue back gull (L. 
argentatus) are marked in this manner. So slight a difference would s:carcely warrant the 
introduction of a new species were there no ot~er,.distinction, but having shot, one afternoon, 
some twenty or thirty on the wing, I found them indifferently with six or seven of the first 
primaries terminated with white. The back, however, of a deeper slate color instead of the 
light grayish blue of the L. a>rgentatus, is a marked feature when the t wo are contrasted. 

10 8 
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Though on the Farrallones during the breeding season, I saw no blue bark gulls, notwith
standing a careful and diligent search. The nest of the western gull, placed on the rocky hill 
sides and on the flats, is composed of sea grasses and weeds, and contains from two to three 
eggs of a Jight olive green or brown, dashed with dark brown or black. Of these latter birds, 
as well as of their eggs, I obtained a great number. 

LABUS ARGEN'J'ATUS, Brunn .-Herring Gull. 

Larm argentatm, Auv. B. of A. Oct. vol. VII, page 163, pl. 448.-NuTT. Orn. vol. II, p. 304. 

Most abundant on the southern coast of California. 

LARUS HEERMANN!, Cassin .-White-headed Gull. 

Larus htermanni, CASSIN, Proceed. Ao. Nat. So. Phil. vol. VI, p. 187, (1852.) - lB. Illus. B. of Cal. and Tex. 

p. 28, pl. 5. 

I first discovered this gull on the coast as far north as Monterey, and again met it at all tne 
intermediate points as far south as San Diego, where it was most plentiful. It there associates 
during the winter with the western gull, (£. occidentalis.) Following vessels as they enter the 
harbors, and circling around them, it appears to be waiting for such garbage as is from time to 
time thrown overboard from the cook's galley. It also alights on the kelp which covers an 
immense area off San Diego bay, ·amongst which it catches small fish and finds an ample supply 
of small crustacea and marine insects. · Like the rest of the genus it eats carrion, having seen 
the body of a dead seal covered with this and the preceding species . The Coronu.does Islands, 
about fifteen miles to seaward from San Diego, are a favorite breeding resort of this bird. 
While travelling along the California coast, on one of the United States mail :Steamships, I 
observed two or three small species of gulls, for which I, of course, was unable to stop. 

DIOMEDEA NIGRIPES, Au d .-Black-footevl Albatross. 

Diomedea nigripe3, Auv. B. of A. Oet. vol. VII, p. 198.-IB. Orn. Biog. vol. V, p. 327.-CAsSI!I's Ill. B. of Cal. an4 

Tex. p. 210, pl. 35. 

This species abounds on the California coast, skimming the waves in its flight, and follQwing 
in the wake of passing vessels to pick up the refuse scraps thrown overboard. Voracious in its 
habits, it seizes on whatever is thrown on the water, of which propensity advantage may be 
taken by baiting a hook and drawing them on board. From the stern ports of a ship I hav:e 
thus captured eight or ten of these birds in a single morning. I observed a white albatross OIJ. 

this coast, though smaller than the Diomedea exulans which we saw about Cape Horn. ·Not 
having procured it however, I cannot determine its species. 

? PROCELLARIA.-? Fulmar. 

Resembles very much our common fulmar (P. glacialis) in color and form, and was very 
abundant at some miles from the coast ; but as I was unable to obtain a specimen, I cannot say 
what Procellaria it was. It may have been the Pacific fnlmar (P. pacificus) described in Mr. 
Audubon's works. Two kinds of petrel (Thalassidroma) were also seen but not captured, in 
consequence of which their species still remains a matter of doubt. 
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MORMON CIRRHATUS, La t h.-Tufted Puffin. 

JlormfJ'fl cirrliatw, Aun. B. of A. Oct. vol. VTI, p. 234, pl. 462.-NuTT. Orn. vol. II, p. 539 . 
.&lea Cirrluita, LATHAM's Birds, vol. X, p. 57, pl. 170. 
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This curious, odd-looking, and interesting species was observed on the Farrallones, and 
known by the inhabitants as t4e sea pa~rot. A deep cleft or crevice in the rock is chosen by 
them for the purposes of i~cubation, and a single dirty wh1te egg, sometimes faintly dashed 
with brown, is laid on the b~re ground at the innermost extremity of the cavity. To procure 
the eggs I was obligtl.<;l t<? wrap my hand in a stout handkerchief, having several times ascer
tained by experience that & severe and cutting wound was the result of a bite from their knife
like and powerful bill. 

PTYCHORHAMPHUS ALEUTICUS, P a 11 as. 

Mergulus· cani.nii, G.a.MBEL, Proc. Acad. N. Sc. Phil. vol. II, p. 266. ( 1845.) 

Ptychorhampl1Ut1 aleuticus, C.a.ssm, in Baird's Gen. Rep. IX, 910. 

In 1851 while enveloped in a dense fog some twenty miles off the bay of San Francisco, the 
eaptain of our ship, alarmed at the sound of breakers, lowered a boat to ascertain our where
abouts. Invited to join him, I took my gun and soon ob!!erved this small murre which occasionally 
shot by on its way to the Farrallones. Approaching within a few yards of the rock bound 
shores, ita high peaks were seen covered with cormorants, gulls and other varieties of sea fowl, 
Our bearings taken, we returned to the ship, and on our way I shot a single specimen of this 
bird. The stomach I found, on dissection, to be filled with small fish and minute marine insects. 
They abound on these islands during the winter but on my return in spring they had already 
left to pass their summer in more northern climes. 

OERORHINA OCCIDENTALIS, Bon a p .-Horn-Billed Auk. 

Cerorhinca occidentali11, NuTT. Orn. vol. II, p. 638. 
a ratorhina occidentalis, Aun, B. of A. Fol. pl. 402, fig. 5. 

Uria. ouidemalis, A.un. Oct. vol. VII, p. 364, pl. 471. 

In the month of June on the Farrallones, while watching under the lee of a rock to shoot the 
sea lion, (a lax:ge ~pecies of seal,) which towards dusk leaves the ocean to crawl up on the shores, 
I first saw this singular bird pass by me with a small fish in its mouth and plunge suddenly as if 
into the ground. This aroused my attention as all other birds had retired to rest, save here and 
there a restless gull. On examining the ground next morning I found burrows lea.ding'under 
the rocks in which they lie: concealed during the day, having never met them in my rambles 
which extended in all direction-s over the island and at all hours. By watching, however, several 
nights, I procured a few specimens: In these holes they had young, a single one being in each 
nest. I procured, during the winter, a young plumaged bird off the island of Santa Marguerita, 
on the coast of Lower California. 

URI:A. BRUNNICHIJ, Sabine .-Large-Billed Guillemot. 

Uria brunnichii, A.uv. B. of A.. Oct. vol. Vll, p. 265, pl. 472.-RtoK. & Bw. F. Bor. Am. vol. II, p. 477. 
Urm brunnichii, Nu'IT, Orn. vol. n, p, 529.-GoULD, B. of Eur. vol. V, pl. 398. 
Uria. rin.gtlia, C.a.ssuf, in Baird's Gen. Rep. IX, 914. 

This bird is abundant on the sea coast, the Farrallones being one of it11 favorite breeding 
reBorts. The traffic in. their eggs from this place to San Francisco and inland reaches the value 
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annually of between one and two hundred thousand dollars. If undisturbed, it lays but a single 
egg and rears but one bird each season. No nest is prepared, but depositing her egg on the 
bare rock, ground or any slight ledge, the female, denuding a portion of her breast by plucking 
out the feathers, sits upright upon it during the period of incubation. Gentle and inoffensive, 
it is not only harassed by man but also by the gull, its most vigilant and often its worst enemy. 
I have frequently seen the gulls assemble in large numbers and by raising a great clamor and 
spreading their wings, endeavor to frighten them away from their trust that they might begin 
to plunder. I one day saw three gulls approach scientifically a single murre setting on her egg. 
Two of them feigning an attack in front, the murre raised herself to repel them with her sharp 
pointed bill, instantly the third advancing from the rear seized her solitary egg from beneath 
her and fie~ off with the booty, the two first immediately following to claim their share. The 
egg was dropped and broken on the rocks when a general scramble ensued between the three 
robbers for the valued prize. The egg hunters continue to rob them from May to July, when 
exhausted nature compels the bird to cease laying. During this period when driven from the 
rookeries, flying in terror to escape the threatening danger, they dash themselves to pieces 
against the rocky walls or collecting against them ten or twelve deep, numbers are crushed by 
the violence of each others' strugglings. At the time of the drive, (as it is called,) these birds 
all leave the island and settling on the water cover it for a mile around. 

URIA COLUMBA, P a 11 as .-Black Guillemot. 

Uria calumba, CASSIN, in Baird's Gen. Rep. IX, 912. 

Abundant and resident on the seacoast, breeding in the crevices of the rocks on the 
Farrallones. 

COLYMBUS GLACIALIS, Linn .~Great Northern Diver or Loon. 

Oolymbus glacialis, GMEL. Syst. Nat. vol. I, part II, p. 588.-NoTT. Oro. vol. II, p. 513.-WtLs. Am. Oro. vol. IX, 
p. 84, pl. 74, fig. 3. 

Abundant on the fresh water lakes, where its lugubrious cry is occasionally heard towards 
evening. 

COLYMBUS SEPTENTRIONALIS, Linn .-Red-throated Loon. 

Oolymbus septentrionalis, GMEL. Syst. Nat. vol. I , part II, p. 586.- NuTT. Oro. vol. II, p. 519.-Aun. B. of A. Oct. 
vol. VII, p. 299, pl. 478. 

The specimen obtained was shot from the wharf at Newtown, San Diego. 

PODICEPS CRISTATUS, Linn .·-Crested Grebe. 

Podice}•s cris14tus, Aun. B. of A. Oct. vol. Vll, p. 308, pl. 474.-RtoR. & Sw. F. Ber. Am. vol. II, p. 410.-NtJ'l'l'. 
Oro. vol. II, p. 250. 

~bundant. Frequenting the fresh water districts, and observed also at Santa Barba,ra on the 
borders of the ocean. 

PODICEPS CALIFORNICUS, Heermann .-California Grebe. 

Podiceps califqmicus, HEERMANN, Proceed. Ao. Nat. So. Phil. vol. VII, p. 

Form.-Size small . . Bill slightly slender, curved upwards; wing11 short; first quill of 
primaries slightly longest; secondaries short; tertiaries longer, nearly equal to the primaries i 
tarsre flattened ; feet large. 
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Oolor.-The entire upper parts of & deep sooty brown, darkest and nearly black on the top of 
head and back; neck almost encircled with grayish white, .and in front with an indistinct band 
of grayish brown. SidP.s and flanks tinged with brownish gray. Under parts silky white, and 
near the vent having a sullied appearance. Under wing coverts white. Some of the shorter 
primaries of a cinereous brown, faintly tipped \y'ith white; the secondaries white, of which a 
few have their outer webs brown. Bill dark, tipped with lighter horn color. Feet dark green. 
Length 12 inches. 

At first sight this bird appears very closely allied to the P. cornutus and P. auritus, but on 
comparing them marked differences are at once percei~ed, 'h\>th in size and form. I observed 
this grebe on the inland fresh water ponds, as well as on the s~a shore, w-here it was abundant, 
passing its time on the water in pursuit of insects and small fish, with which, on dissection, I 
found its stomach filled. Having proqured it only during the winter,_! am unable to describe 
its spring livery, and between the two ·seasons th~re is much diflerence of plumage in the bird-s 
of this genus. 

PODYLYMBUS LINEATUS, Heermann .-Lineated Diver. 

Podylymbualimatw, HnRMANI'I, Proceed. A.c. Nat. So. Phil. vol. VII, p. 

Form.-Size small. Bill short and strong ; nostrils conspicuous ; wings short ; second 
primary longest ; secondaries short ; terti~ries longer than secondaries ; feet large. 

Color.-'-Entire upper parts dark reddish b~own:. A white line from base of upper m~ndible 
under the eye, and running down the peck,. su~ceeded by another under it of reddish brown. 
Spots at the base of under mandible· reddish·.~ro'Wn. Throat white, marked with a few obscure 
spots of reddish brown. Lower neck in fr{)nt and upper part of 1>rea.st pale reddish brown, with 
which the sides and flanks are also tinged; other under parts silky white; the lower portion of 
abdomen and vent mouse color. Quills dark cinereous; secondaries tipped with white. Bill 
horn color ; feet black. Length ll inches. 

This bird is found on the fresh water courses and marshy lakes of California. throughout the 
I . . ' 

year, having procured it during the winter and discovered the ne~t in those localities during 
the summer. The nest, composed of a few loose straws or rushes, is placed on the ground near 
the edge vf the wa~er, and contains four .eggs of a dirty white color. 





LIST OF B'IRDS 
COLLlWIED BZTWEBN 

San Francisco and Fort Yuma, OO:Ujornia, during the survey of railroad route from. the MiBBWippi 
to the Pacific oeean, under the command of Lieutenant R. 8. Williamson, Top. Enga. 

Specimena. Specimens. 
Pandion carolinensis ........ .......... ;, .. .. • .. .. 1 :Polioptila mela.nura ....... . .................. ."... 2 
Hypotriorcbis columbarius .......... :......... . 1 Myiodioctes pusillus ............. , ........... ;.. 1 
Tinnunculus sparverius... ... .. .. .. • .. .. .. . .. . .. 2 Dendroica a.udubonii .. '....... .. . .. ......... ...... 2 
Buteo insignatus.... . ... .. . .. .. .. .. .. .. . .. .. .. .. ... 1 Dendroica aestiva ... ... ..... . ... . ..... . .. ......... 2· 
Buteo elegana .. .. ....... ...... . . ·. ...... . .. . . .. . .... 2 Dendroica. nigrescens ............ :................ l 
Buteo borealis...... . ....................... . ...... 1 Trichas dela.fieldii........... • . . .. .. .. .. .. .. . .. .. . 1 
Arcbibuteo ferrugi~eus .. ;................ . ...... 1 Helmintbophaga celata. ......................... 2 
Elanus leucurus................... .... ............ 1 Certbia. americana .... .... ....... .. :.. . .. • .. . .. • ... 1 
Accipiter coo peri . ...... ... . .... .... .. , .. . ....... ·.. 2 Troglodytes obsoletus ........................... 2 
Accipiter fuscus ... ... ... ·.. ....... .. ... .. .......... 1 Troglodytes bewickii ...... ;;........... ......... 2 
Circus hudsonius ...... ........ ... ................ 1 Troglodytes aedon.. .... .. .. ......... .... ......... 1 
At bene cunicularia....... ... . .. .. . . .. .. .. .. . . . ... 1 Troglodytes palustris ......... :.................. 1 
Strix pratincola. ..... ... . . . .. . ..... .. . .. .. . ... ... ... 2 Campylorhyncb.us brunneioa.pillus ....... .. .". 2 

Bracbyotus cassini .. . ..... ;...................... 1 Lopbopbanes inorna.tus ............. :..... ...... 2 

Bubo virginia.nus ........ ....... ... ..... : ...... ... 1 Parua rufescens . . .... . . . . . . . . . . . . . . .. . . . . . . . .. . . . . . . !I 

Scops asio....... .. . . . . . . . . . . . .. .. . . .. . .. . . . . .. . . . . .. 1 Pa.rus montanus ....... ...... ... ............. ;.... 2 

Cbordeiles popetue ....... '"" .... .. .. .. .. .. . . .. .. .. 2 Psaltria. minima .... .. .. .. . .. .... .. . .. ... ... ... .. . 1 
Progne purpurea..... . ... .. .. .. .. ... .. .. .. ... ... . .. 1 Chama.ea fasciaUJ, ...... ... .............. . ......... 2 

Hirundo rufa. . • .. . .. .. .. .. .. .. . . • . .. .... . .. .. .. . .. . 2 Sia.lia. mexicana .. .. .. .. .. .. .. .. .. .. ... . .. .... .. .. • 2 

Hirundo lunifrons .......... ... .".. .... ........ . ... 2 Cinclus americanus .................. ..... ........ · 1· 

Hirundo tbalassina .. ........ .. _.. .. .. .. .. .. .. .. . 1 Mimus polyglottus.. ...... .. .. .. ... .. .... .. ...... 2 

Cotyle ripa.ria .......... ........................... ) Mimus montanus ............ ...... ............... 2· 

Cotyle serripennis........... .......... ........... 1 Ha.rporbyncbus redivivus ................ ...... 1 

Tyrannus verticalis .. • ........ .... .. .... ......... 2 Turd us migratorius... ... . .. .. . . .. ... .. . ... .. ..... 2 
Tyrannula sayii ........ ~.\ ........ . ............... 2 Turd us naevius... . ... . . ......... . ........ ......... . 2 

Tyrannula cinerascens ............... ." .. ........ · 1 Turd us nan us .. .............................. . ~'•••• 1 

-
Tyrannula richardsonii? .. . ... .. .. .. • .. .. .. ... .. 2 Otocoris ruf~..... ....... ... .... .. ... .. ............. 1 

2 Tyrannula nigricans .. ............... . ..... . ..... . 1 A.nthus ludovioianus .. .. ........... .. ~ ....... ... . 

Pyrocephalus rub1'neus 1 . Embernagra cblorura. ......... .............. !"' ~ 1 .......................... ' 

2 Chonde~tes grammaca ......................... ·· 2 Pt'l . 1 ogonys n1tens .. .... .. . .................... . .. . 



80 LIST OF BIRDS. 

Specimens. 

Zonotrichia graminea....... .. . .. .. .. .. .. . .. .. .. 2 
Zonotrichia guttata .. . .. .. .. .. .. .. .. .. .. . . . . ..... 1 

Zonotrichia gambelii.. ..... ... . .. ...... .. . ...... 2 
Zonotrichia coronata ......... :......... .. ........ 2 
Passerella townsendii................. .. .. . . . . .. . 1 
Spizella socialis ........... ............ ...... ...... 2 

Spizella pallida ........... ..... ............ ~. .... 2 
Poospiza bellii......................... ............ 2 
Passerculus rostratus .. .. .. .. .. .. .. .. .. .. .. . . .. 2 
Passerculus alaudinus......... ......... .... . .... 1 
Spiza amoena...................................... 2 
Junco oregona..................................... 2 
Ammodramus ruficeps . . . . . . .. .. . . . . . .. . .. . . . . .. 1 
Peucaea lincolnii .. .. .. .. .. .. . .. . ... .. .. .. . .. .. .. . 2 
Linaria pinus...................................... 1 
Carduelis tristis.. ... . . . ... ...... ... . ..... . . . ...... 2 
Carduelis lawrencii... .... . ... .. ... .... .. .. . .... .. 1 

Carduelis psaltria .. .. .. .. .. . . .. . .. .. .. .. .. .. . . ... 2 
Pipilo arctica.... ... . .. .. .. ... ....... .... ... ..... .. 3 

Pipilo fusca .... ...... ......... . .. .................. 2 

Carpodacus purpureus ....................... · ... 2 
Carpodacus familiaris . . . . .. . .. ... .. . . .. .. .. .. .. . 2 

Coccoborus coeruleus.............. ... . . . . .. .. . .. . 2 
Coccoborus melanocephala. ......... ... . .. ...... 1 
Pyranga ludoviciana .......................... t.. 2 
Yphantes bullockii... ....... ........ ...... .. .... 2 
~iolothrus pecoris......... .. . ... ... ..... . ......... 2 

Agelaius xanthocephalus.... ... ... .. .. .. .. .. . .. 1 
Agelaius tricolor .. .. •. .. .. . .. .. . .. .. . .. . .. .. .. .. . 2 
Agelaius gubernator................ .......... ... 2 
Scolecophagus cyanocephalus...... . .. . .. .. . .. 2 
Sturn ella neglecta......... .. ............ .... ..... 2 

Corvus cor ax....................................... 1 
Corvus american us . .. .... .. .. .... . . .. ... .. .... .. . 1 
Cyanura stellerii.. .. ... .. . .. .. .. .. .. .. .... .. .. . ... 1 
Cyanocitta californicus .. .. .. . .. .. . . .. .. .. . .. .. .. 2 

Lanius excubitoroides .. .. .. ... .. .. .. .. .. .. .... . . 1 
Sitta aculeata........ ... .... .. . .. .. . ... .. . . . . .. . ... 2 
Sitta canadensis................... .. .............. 1 
Trochilus anna ....... :. ........ .... ...... .... ..... 1 

Picus harrisii..................... . ......... . . .. .. . 2 

Specimen~. 

Picus meridionalis ..................... ~.... ... ... 1 

Picus ruber. ......... ......... ......... . ...... ..... 2 
Picus vari us ? .. . .. . .. . . .. . . . . . . . . . .. . .. . .. .. .. .. ... 1 
Melanerpes tL>rquatus .................. ;..... ... 2 
Melanerpes formicivorus......... ...... ......... 2 
Colaptes mexicanus......... .... ..... ............ 2 
Geococcyx mexicanus ...... ....... ..... : ..... ;... 2 
Callipepla californica ..................... ·.... . .. 2 
Callipepla gambelii......... ....... .............. 2 
Gallinula galeata.. ........ ....... .... ............ 1 

Fulica americana .. .. .. .. .. .. . .. .. .. .. . . .. .. . . . ... 1 
Rallus virginianus ....... ... ....... ......... ... 2 
Ardea herodias .................................... · 1 

Ardea virescens....... ... . . .. . .. .. ... .. .. .. .. .. .. . 2 
Ardea candidissima.............................. 1 

Ardetta exilis .. . .. .. . .. . .. .. .. . .. . . .. .. .. .. . . .. .. . 1 
Charadrius vociferus............ .. .. . ...... .. . .. 1 
Charadrius montanus........ ..... .. ....... ...... 2 . . . 
To tan us semipalmatus... ... ... . .. .. .. •.. ........ 1 
Totanus macularius............ .................. ~2, . 

To tan us melanoleucus........................... 2 
Scolopax "·ilsonii. .. . .. . .. .. .. .. . .. . .. .. . .. . . .. ... 2 
Scolopax noveboracensis......... ............... 1 

Recurvirostra occidentalis ....... ;............. 1 

Numenius longirostris........................... 1 

Aix sponsa. ........................ ....... .. ....... 1 

Querquedula. cyanoptera.. . ... . ... .. . ... .. .. .... 2 

Spatula clypeata ................................ ~.. 1 
Nyroca valisneria ............................. ;.;:. 1 
Fuligula inarila ...... ·................ .... .. .. ..... 1 

Oedemia perspicilla.ta .. .. . .. .. .. .. . .. . .. ... .. ... 1 
Mergus serrator.. ...... . ........ ...... ............ 1 
Pelecanus trachyrynchus ...................... ,. 1 

P~eca.nus fuscus. ........ . .... .... . ......... ...... 1 
Sterna hirundo......... ............ .. ..... ........ 1 
Larus heermannii. ........ ..... . ...... ............ 1 

Diomedea nigripes .. .. . .. ......... ... .. ....... ... i 

Uria columba..... ... . . .... .. . . . . ...... ...... .. .... 1 
Colymbus septentrionalis.. . ... ..... ..... . ...... 1 

Podiceps cristatus . . . .. . ... .. .. . .. . .. . .. . .. .. .. . .. 1 
Podiceps californicus... ......... .. ... ............ 1 
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No. 3. 

REPORT ON MAMMALS COLLECTED ON THE SURVEY. 

BY S. F. BAffiD. 

VESPERTILIS P ALLIDUS, Leconte .-White Bat. 

Vespertilis pal.lidus, LEoOnK, Pr. A. N. Sc. Phil. 

Of this white bat several specimens were collected. 

LYNX RUFUS var. MACULATUS.-Texas Wild Cat. 

BAmD, Gen. Rep. Mammals, 1857, 93. 

s,., Cu.-Similar to the common wild cat, but with the general color red, with numerous dusky spots. 

A specimen collected in the Tejon valley agrees pretty well with skins from the Rio Grande 
of Texas. The prevailing color is pale reddish, the tips of the hairs yellowish gray. The 
dorsal region is rather darker, and exhibits some faint longitudinal dark lines. Numerous 
rounded spots or blotches of darker color are scattered over the whole outer surface which, though 
not very conspicuous, are distinctly visible . . The spots are darker and more mixed wi:th brown 
on the legs; the under and inner surfaces are white; there is a faint reddish color 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. 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. 

SCIURUS FOSSOR, Peale .-California Grey Squirrel. 

Sciurua foosor , PEALE, Mamm. and Birds U.S. Ex. Ex. 1848, 55.-B.uRD, Gen. Rep. Mammals, 1857, 264. 

SciuTU8 heermanni, L ECONTE, Pr. A. N. Sc. Phila. VI, Sept. 1652, 14!1. 

SP. Cu.-Size of S. tiUlpinus, but more slender. Tail vertebrre as long as the body; with the hairs, much longer. Five upper 

molars Above, grizzled bluish gray and black; beneath, white, without any dill'erently 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. 

A specimen of a squirrel was obtained at Fort Tejon which in general character closely 
resembles the 8. fossor. The body is smaller in proportion, although as the skin has been 
preserved in alcohol it has probably contracted considerably. There is no. chestnut on the back 
of the ear, the tuft here being dirty white. In this respect it resembles the 8. leporinus of 
Audubon & Bachman, which may prove to be the same species with 8. fossor, and will have 
priority. 

SPERMOPHILUS BEECH.EYI, Rich .-California Ground Squirrel. 

Arctomys (Spermophilus) bucheyi, RICHARDSON, Fauna Boreali-Americana, I, 1829, 170; plate :rli, B.-b. Gen. Rep. 

Mammals, 1857, 307. 
llS 
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SP. CH.-Size of the cat-squirrel, S cinereus. Ears large, prominent . T ail 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 bead and 

neck, hoary yellowish, more or less lined with black, a more distinct stripe of the same, from bebind the ears on each side, 

extending above the shoulders tu 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 2.20 inches. 

Specimens (A. and B.) were collected at the Tejon Pass, California. 

SPERMOPHIL US HARRIS II, Au d. & Bach .-Harris' Squirrel. 

Spennophilm harrnii, Aun. & BACH. N. Am. Quad. III, 1854, 267; pl. cliv, fig. 1.-BA.tao, Gen. Rep. Mammals, 1857,313. 

Size rather less than that of Tamias striatu.s. 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 aide, (without any black 
or dusky border,) whitish. Tail with one black and one light line, within the marginal whitish, black in the centre; uniform 

whiti~b beneath. Length, 5 inches ; tail, with hairs, about 3. Hind foot, 1.45. 

A specimen (No. 3) was collected in the Mohave Desert. 

THOMOMYS BULBIVORUS, Baird .-California Gopher. 

1 Diplostoma bulbivorum, RJCR. F. B. Am. I, 1829, 206; pl. xviii, B. (marked Diplostoma douglassi.)-IB. Zoo!. of 

Blossom, 1839, 13. 

T homomys bulbivorus, BA.IRD, Gen Rep. Mammals, 1857, 389. 

SP. CR.-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 atid delicate, nearly straight ; middle claw 4! 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 b rown above and on sides, finely lined everywhere by du~ky tips to the hairs, without any uniform 

dark wash on the back. Ben~ath paler. Tail grayish white, except a short line of dusky alon~ the base above. Chin dusky; 

its extremity white. 

Specimens collected at Tejon valley. (2.) 

DIPODOMYR PHILLIPPI!, Gray .-Kangaroo Rat. 

BAmD, Gen. Rep. Mammals, 1857, 412. 

Specimens of this species were collected at Posa creek. 

PEROGNATHUS PARVUS, Leconte. 

Cricetodipus parvus, P~::uE, Mamm. and Birds, U. S. Ex. Ex. 1848, 53. 

Pcro{?nathus parvus, BAIRD, Gen. Rep. Mammals, 1857, 425. 

SP. Cn --Smallest known species of American rodent 1 Above, buff, mixed with dusky; beneath, white; entire fore leg white 

Tail rather longer than tho body. Hind foot from heel nearly as long as the head. 

A specimen was collected on King's river, California. (6 .) 

HESPEROMYS GAMBELl!, B a. i r d .-California Mouse. 

BAIRD, Gen. Rep. Mammals, 1857, 464. 

The specimens of this species collected at Posa creek differed in some respects from those 
generally procured in northern California, in being smaller and darker colored. They are, 
however, possibly immature, which would account for the difference. (Nos. 4, 5, and 7.) 
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REPORT ON FISHES COLLECTED ON THE SURVEY. 

BY CHARLES GIRARD, M. D. 

1. POMOXIS NITIDUS, G rd. 

GEN. REP. 6. PLATE II, FIGS. 5-8. 
SP.EC. CHAR.-Posterlor extremity of maxillary corresponding to a line intersecting the pupil. Insertion of ventral& situated 

opposite the inferior edge of the base of the pectorals. Anterior spiny ray of anal fin under th~ fourth dorsal one. Posterior 
margin of caudal fin sub-concave. Upper. regions reddish, spotted and fasciated with brown; inferior regions silver and golden. 

161. Houston· river, Kentucky. E. L. Berthaud. 

2. AMBLOPLITES INTERRUPTUS, G rd.-The Perch of San Francisco. 

GEN. REP. 10. PLATE II, FIGS. 1-4. 

SPI!o. Cnn.- Posterior extremity of maxillary reaching a vertical line drawn back of the pupil. Posterior margin of caudal 
fin sub-emarginated. Origin of anal fin opposite the eleventh ray of the dorsal. Interrupted dark band,s on the sides. Two 

streaks diverging from the eye- one running towards the opercular spot, the other obliquely downwards. 

2'78. San Joaquin river, California. Dr. A. L. Heermann. 

3. P ARALABRAX NEBULIFER, G rd. 

GEN. REP. 33. PLATE XII, FIGS. 1-4. 

SPEc. Cs.~-a.-Snout sub-conical ; extremity of maxillary r~aching the anterior edge of the pupil. Eyea moderate. Baso 
of pectorals a little in advance of that of the ventrals. Irregular dark blotches distributed over the dorsal region. 

282. Monterey, California. Lieutenant W . P. Trowbridge. 

4. P ARALABRAX CLATHRATUS., G rd. 

GEN. REP; 34. PLATE XII, FIGS. 5-8. 

SPEc. CH.t.R.-Snout rather pointed; extremity of maxillary intersecting the middle of the pnpil. Eyes rather large. Base 
of pectorals even with t)le base of ventrals. Blotches of dorsal region assuming a fenestrated disposition. 

283. San Diego, California. Lieutenant W . P . Trowbridge. 

5. CIDROPSIB CONSTELLATUS, G rd • 

. GEN. REP. 42. PLATE XIX. 

SPEc. CHAR.- Dorsal fins contiguous. Caudal fin posteriorly sub-concave. Anal exteriorly rounded, or convex. Scales on 
the middle of the flanks conspicuously larger than elsewhere. Greenish-brown with .gtoups ,f black dots on the anterior part 

body and sides of head. Pectorals densely dotted with black. 

264. San Francisco, California. Dr. A. L. Heermann. 
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6. CHIROPSIS PICTUS, G r d • 

GEN. REP. 43. PLATE XX, FIGs. 1:.._4, 

SPEc. CHAR.-Dorsal fins contiguous; caudal fin sub-truncated posteriorly. Ground color" ·dark brown, with numerous 

vermillion spot~, bordered with black, upon the sides and lower fins. Under surface of head, throat, and btllly whitish or 

yellowish. 

266. San Francisco, California. Dr. A. L. Heermann. 

7. CHIROPSIS GUTTATUS, G rd. 

GEN. REP. 44. PLATE XXJ FIGS. 5- 8. 

SPEc. CHAR.- Dorsal fins contiguous. Caudal fin posteriorly sub-concave. Ground color olivaceous; upper regions with 

crowded small black spots; fins blackish brown. 

269. San Francisco, California. Dr. A. L. Heermann. 

8. OPHIODON ELONGATUS, G rd. 

GEN. REP. 48. PLATE XVIII, FIGS. 4-7. 

SPEc. CHAR.-Body lanceolated; head sub-conical, depressed. Mouth deeply cleft; posterior extremity of maxillary 
extending to the vertical of the posterior rim of tho orbit. Spinous portion of dorsal fin much longer than the articulated 
one. Anal somewhat longer than ~of~ portion of dorsal. Caudal slightly emarginated posteriorly. Extremitiols of the 

pectorals nearly even with the tips of the ventrals. Color above olivaceous brown, scattered all over with blackish, sub

circular spots. Beneath yellowish. 

276. SanFranciscoJ California. Dr. A. L. Heermann. 

9. COTTOPSIS GULOSUS, G rd. 

GEN. REP. 53. 

SPEC. CHAn.- Origin of anterior dorsal fin situated opposite the insertion of the upper ray of pectorals. First ray of anal 
fin placed under the fourth of second dorsal. Extremities of pectorals extending beyond the origin of the anal. Skin 

generally smooth ; lateral line undergoing a sudden fall upon the peduncle of the tail. Reddish brown, spotted, and transversally 

barred with black; beneath unicolor. 

291. San Joaquin river, California. Dr. A. L. Heermann. 

10. LEPTOCOTTUS ARMATUS, G rd. 

GEN. REP. 60. PLATE XV, FIG. 2. 

SPEc. CHAn.- Head much depressed; upper jaw longer than the lower; posterior extremity of maxillary extending some· 
what beyond the vertical of the posterior rim cf the orbit. A preopercular process provided with three spines directed upwards. 

Blackish brown above; whitish beneath; dorsals, ca•1dal, and pectorals yellowish, barred with black; anterior dorsal with a 

black spot posteriorly. Ventrals and anal whitish. 

310. San Francisco, California. Dr. A. L. Heermann. 

11. SCORPAENICHTHYS MARMORATUS, Grd. 

GEN. REP. 64. PLATE XVI, FIG. 1. 

SPEc. CHAR.-Membranous flaps upon the upper and posterior part of the orbit, upon the snout, and at the posterior 

extremity of the maxillary bones. The latter extending to a vertical line passing immediately behind the eye. Two spinel 
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of moderate development upon the pre"per_cle. Fins ali well developed. Ground color eit)ler light or dark brown, marmorated 

with black. 

314. San Francisco, California. -Dr. A. L. Heermann. 

12. ASPICOTTUS BISON, G rd. 

GEN. REP .. 66. ' PLATE XV, FiG. 1. 

SPEc. CHAR . ...:.... The posterior extremity of the maxillary extends to a vertical line draw(.midway between. the posterior 
edge of the pupil and the posterior rim of the orbit. The_acutellae constituting the lateral line are crowded, vortically. 

elongated. Upper~regions dark brown, mottled oD!blotched with black.:._Beneath dull yellowish, with meandric:dark lines 
under the head and throat. Ventrals uniform yello~sh white; other fins mottled yellow and black. 

324.· San Francisco, California. Dr. A: L. Heermann. 

13. HEMILEPIDOTUS SPINOSUS, Ayres. 

GEN. REP. 68. 

SPEc. CHAt\.-Upper surface and sides of head provided with ·membranoua flaps . ·Eye quite large. Posterior free extremity 

of maxillary extending to a· vertical line drawn awJBs the posterior rim ofthe pupil. Dorsal band of scales composed of six 

rows or series; l~teralj band, of seven, five below and two above the lateral line. Ground color dark reddish~ brown, with 
dar\er transverse bands and blotches. 

326. San Francisco, California. Dr. JohnS. Newberry. 

14. SEBASTES FASCIATUS, Grd. 

GEN. REP. '19. PLATE XXII. 

SPEC. CHAR._.:Upper surface of head provided with large spinous ridges. Posterior extremity of maxillary extending 
beyond the pupil. Origin of dorsal fin situated ia advance of the base of the pectoral&. Ground color greenish yellow or 

sulphur yellow, clouded with dark patchea, spotted with whitish; a dorsal faacicle of the ground c6lor extenda from the third 

or fourth dorsal spine to the base of the caudal. 

345. Presidio, California. Lieutenant W. ::r. Trowbridge. 

15. SEBASTES AURICULATUS, G rd. 

GEN. REP. 80. 

SPEc. CHAR.-Upper surface of head provided with small horizontal and acute spines. Posterior extremity of maxillary 
extending to a vertical line drawn posteriorly to the orbit. Origin of dorsal fin situated in advance of the base of the pectorals. 

Blackish brown above, lighter beneath. A. black spot upon the upper part of th:e opercle. 

348. ·San Francisco, California. Dr. A. L. Heermann. 

16. GASTEROSTEUS MICROCEPHALUS, Grd. 

GEN. REP. 91. 

Snc. CHAR.- Body partly plated ; peduncle of tail not keeled. Doraal apinea three, stontish,:slightly serrated upon their 

edge; insertion of anterior one situated opposite the upper part of the bate of the pectorals. Insertion of ventrala in advance 

of second dorsal spine, their own spine being very large, serrated upon its upper edge, and exteuding beyond the tip• of the 

ossa innominata. Posterior margin of caudal sub crescentic. 

338. Four Creeks, Tulare valley. Dr. A. L. Heermann. 
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17. GASTEROSTEUS WILLIAMSON!, Grd. 

GEN. REP. 93. 

SPEo CHAR.-Body smooth all over; peduncle of tail not keeled. Dorsal spines three, exiguous and slender and not serrated; 
insertion of anterior one situated above the base of the pectorals. Insertion of ventt·als slightly in advance of the sec11nd dorsal 

spine; their own spines are serrated upon both edges, and their extremities do not reach the tips of the ossa _innominata. Posterior 

margin of caudal fin sub-crescentic. 

340. Williamson's Pass, California. Dr. A. L. Heermann. 

18. ATHERINOPSIS CAIJIFORNIENSIS, G r d .-California "Smelt." 

GEN. REP. 103. PLATE XXII c. 

SI'Eo CHAn.-Head small and sub-quadrangularly pyramidal, constituting the sixth of the entire length. Base of anal fin 

much longer than that of the second dorsal. Greyish brown above; light brown or silvery beneath. Fins olivaceous, unicolor. 

351. San Francisco, California. Dr . .A. L. Heermann. 

19. GOB IUS LEPIDUS, G rd. 

GEN. REP. 127. PLATE XXXV a, FIGs. 5-6. 

SPEC. CHAR.-Body elongated, sle.nder, and very compressed. Head sub-conical; jaws equal; gape of mouth oblique; posterior 

xtremi1y of maxillary extending to a vertical line drawn back of the pupil. Interocular space narrow. Reddish brown; fins 

blackish. 

361. San Francisco, California. Dr. A. L. Heermann. 

20. MORRHUA PROXIMA, G r d . 

GEN. REP. 142. PLATE XLa, Fms 5-8. 

SP EO. CHAR -Snout sub-conical; thickish; upper j aw protruding beyond the lower one. Posterior extremity of maxillar 
bone extending to a vertical line which would intersect the pupil Dorsal and anal fins all distinct from one another. Anterior 
anal longer than the second dorsal. Caudal fin posteriorly sub-truncated. Yellowish ash or brown above; sides and belly 

silvery white. 

525. San Francisco, California. Dr. A. L. Heermann. 

21. PLATICHTHYS RUGOSUS, G r d . 

GEN. REP. 148. 

SPEc. CaAn.-Eyes moderate, situated on the left side. Interocular space moderate. Peduncle of tail long. Origin of 
dorsal fin corre~ponding to a vertical line intersecting the middle of the pupil. Scales very rugose and plate-like. J,ataralline 
slightly arched above the pectoral fins. Left side dark reddish brown; fins olivaceous, dorsal and anal with alternate vertical 

bands of black, caudttl with longitudinal bands of the same hue. Ventrals and pectorals unicolor. Right side dull yellow. 

695. San Francisco, California. Dr. A. L. Heermann; 

22. PLEURONIOHTHYS COENOSUS, G r d • 

GEN. REP. 151. 

SPEc. CHAR.-Body sub-elliptical. Posterior extremity of maxillary extending to a vertical line drawn midway between the 

pupil and the anterior rim of tho orbit. Origin of dorsal fin curved towards the left side of the head, and oarrespondill~ to the 

anterior rim of the upper orbit on the right side. Ground color olivaceous brown, maculated. 

697. San Francisco, California. Dr. A. L. Heermann. 
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23. PAROPBRYS VETULUS, Gr d. 

GEN. REP. 153. 

SPEo. CRAR.-Body quite elongated and sub-elliptical; peduncle of the tail slender. Posterior extremity of maxillary 

extending to a vertical line drawn inwardly to the anterior rim of the orbit. Origin of anal fin placed posteriorly to the base 

of the pectorals. Dorsal and anal fins nearly even posteriorly. Scales minute; lateral line yery conspicuous. Color of body 
and head reddish ash ; fins oli vaceous, maculated. 

698. San Francisco, California. Dr: A. L. Heermann. 

24~ PSETTICHTHYS MELANOSTicTUS, G r d ! 

GEN. REP. 154. 

SPEo. CnAR.-Body elongated and rather slender. Eyes moderate, situated on ~he right side; interocular space moderate. 
Lower jaw somewhat longer than the upper. Posterior extremity of maxillary extending to a vertical line drawn in front of 
the pupil. Anterior rays of dorsal higher than those immediately succeeding. Dorsal and anal fins even posteriorly. Origia 
of anal fin situated som.ewhat posteriorly to the base of the pectorals, and provided with a small apine. Scales quite small, 

cycloid in structure; lateral line very slightly raiae·d above the pectorals: Ground color cinereous, interepersed with crowded 
black dots. 

'704. San Francisco, California. Dr. A. L. Heermann. 

25. EMBIOTOCA J ACKSONI, A g a. s s. 

GEN. REP. 168. PLATES XXVII & XXVIII, and PLATE xXVI, FIGs. 3 & 4. 

SPEo. CRAR.-General form sub-elliptical. Anal broadly rounded upon its external margin ; origin of that· fin opposite the 
sixth or seventh articulated ray of the dorsal. Tips of pectorals reaching a verti\)al line intersecting the base of the third 

articulated ray CJf dorsal. Eyes rather of small than of medium developement. Pos.terio~ extremity of maxillary reaching a 
vertical line passing in advance of anteri~r rim of orbit. Frontal region slightly depressed above the eyes. Branchiostegals 

five in number. About sixty scales in lateral line. Female, uniform dark purplish brown; male, olive brown with diffused 
darker blotches. 

530 and 531. San Francisco, ·California. Dr. A. L. Heermann. 

26. EMBIOTOCA LINEATA, G rd. 

GEN. REP. 1'74. PLATE XXXI and PLATE XXVI, FIGs. 5 & 6. 
SPEc. CHAR.-Body sub-elliptically elongated. Anal fin elongated, with external margin nearly straight, diminishing gradually 

in depth posteriorly, ita origin being opposite to the sixth articulated ray of the dorsal. 'l'ip of pectorals reaching a vertical line 

intersecting the base of last but one_dorsal "spine. Eyes of medium size. Posterior extremity of maxillary even with the vertical 
of anterior rim of orbit. l!'r.ontal region slightly depressed above the eyes. Branchiostegals five in number. Sixty-two scales 
in lateral line. Ground color of upper region dark olive or reddish brown; reddish yellow beneath.. Sides of abdomen with light 

longitudinal stripes intersecting the point of union of the rows of scales. Anal deep purple, with a yellowish vitta at its base. 

53J and 534. San Francisco) Califor-nia. Dr. A. L. Heermann. 

2'7. HOLCONOTU~ RHODOTERUS, A gas s. 

GEN. REP. 193. PLATE XXXV, PLATE XXXVI, FrGs. 1-4; and PLATE XXVI, FIGs, 'I & 8. 

SJ•Eo. CHAR.-General form elongated, neither elliptical nor fusiform. Frontal region sub-concave. Head sub-conical; 

mouth small: posterior extremity of maxill_(lry not quite reaching the vertical of anterior rim of orbit. Eyes rather large and 

circular. Branchiostegais five. About for<y-four scales in lateral line. Bluish grey or olive above, ~ilvery or yellow upon tlie 

sides, with rose-colored spots disposed in longitudinal series. 

563 and 564. San Francisco, California. Dr. A. L. Heermann. 
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28. ENNI CHTHYS HEERMANN!, G rd. 

GEN. REP. 199. PLATE XXXVIII and PLATE XXVI, Fm. 9. 

SPEc. CH&R.·-General form sub-elliptical; snout sub-conical; mouth moderate; posterior extremity of maxillary even with 

a vertical line intersecting the centre of the pupil Eyes of medium size. Bt·anchiostegale six. About sixty-two scales in 
lateral line. Back olivaceous, sides and abdomen silver and golden ; flank with indistinct transverse bars or banda. Fins 
unicolor, yellowish and greyish. 

549. San Francisco, California . Dr. A. L. Heermann. 

29. AMPHISTICHUS ARGENTEUS, A gas s . 

GEN. REP. 201. PLATE XXXIX. 

SPEc. CHAR.- General form sub-elliptical, more convex above than below. Snout anteriorly rounded. Posterior extremity 
of maxillary reaching a vert.icallina passing behind the pupil. Anterior anal spines rather large. Sixty-eight scales in lateral 
line. Brancbiostegals, six. Bluish grey above, sides silvery with indistinct olivaceous transverse bands. Vertical fins and 
ventrals olivaceous ; pectorals yellowish. 

557. San Francisco, California. Dr. A. L. Heermann. 

30. AMPHISTICHUS SIMILIS, G rd. 

G EN. REP. 203. PLATE XXXVI, Fms. 5-9. 

SPEC. CnAn.-General form regularly sub elliptical. Snout sub-conical. Posterior extremity of maxillary reaching a 

vertical line passing in advance of the pupil. Spinous portion of dorsal as high as the soft. Anterior anal spines rather small. 
Branchiostegal rays, five. Bluish grey above; sides silvery. Dorsal and caudal greyish yellow; anal, ventrals, and pectorals, 

dull yellowiEh. 

560. San Francisco, California. Dr. A. L. Heermann. 

31. MYLOPHARODON ROBUSTUS, Ayr e s. 

GEN. REP. 216. PLATE XLVII. 

SPEc. CHAR.-Upper surface ofbead very declivous ; snout tapering, almost wedge-shaped. Posterior extremity of maxillary 

extending to a v.,rticalline drawn across the anterior rim of the orbit. Eye of medium size. Pectoral and ventral fins broad 
and stout. Anal nearly as large as the dorsal. Ground color olivaceous, darker above than below. 

244. San Francisco, California. Dr. J ohnS. Newberry. 

32. MYLOPHARODON CONOCEPHALUS, G rd. 

G EN. R EP. 216. PLATE XLVI, Fms. 5-8. 

SPI!C. CnAn.-Head sub-conical. Posterior extremity of maxillar bone not extending as far as the anterior rim of the orbit. 

Eye well developed. Pectoral and ventral fins of moderate size. Vertical fins well developed. Anal and dorsal much deeper 

than long. Base of anal entering twelve times and a half in the total length. Brown above; whitish beneath. 

243. San J oaquin river, California. Dr. A. L . Heermann. 

33. ALGANSEA FORMOSA, G rd. 

GEN. R EP. 240. 

SPEC. CnAn.-Head contained four times in the total length. Eye moderate sized; its diameter entering five times in the 
length of the side of the head. Posterior extremity of the maxillar bone corresponding to a vertical line drawn behind the 

nostrils. Anterior margin of dorsal fin equidistant between the extremity of the snout and the insertion of the caudal. 
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Insertion of ventrals nearer the extremity of the snout than the base of the caudal. Scales moderate. Greenish brown above ; 
yellowish or whitish beneath, sometimes with small scattered black spots. Fins greyiijh olive. 

196. Mercede river, California. Dr. A. L. Heermann. 
197. Mohave river, California. Dr. A. L. Heermann. 

34. LAVINIA EXILICAUDA, B. & G. 

GEN. REP. 241. PLATE LIV, FIGS. 1-4. 

SPEO. CHAB..-Body very compressed, quite deep upon its middle; peduncle of tail rather slender. Head small; eye moderate; 
posterior extremity of maxillary not reaching· the anterior rim Clf the orbit. · I sthmus small. Insertion of ventral fins situated 

in advance of the anterior margin of the dorsal. Pectorals rather small. Caudal deeply fur~ated. Reddish brown above, 
silvery gtey on the sides, the scales being minu't'ely dotted upon their margi!}. ~eneath yellowish. 

207. Sacramento river, California. Dr. A. L. Heermann. 
208. Posa creek, California. Dr. ,A; L . Heermann. 

35. POGONICHTHYS INAEQUILOBUS, B. & G. 

GEN. REP. 245. PLATE LVI, FIGs. 1~4. 

SPEO. CHAR.- Head forming a little less than the fifth of the total length ; snout rounded, sub-conical, tbicki•h ; gape of 

mouth nearly horizontal ; lower jaw shorter than the npper. Posterior extremity of maxillar bone scarcely even with a vertical 

line drawn in front of the orbit. Anterior margin of dorsal fin somewhat nearer the extremity of the snout than the insertion 
of the caudal. Insertion of ventrals placed posteriorly -to the anterior margin of the dorsal; their origin being qearly equidistant 

between the extremity of the snout and the base of the caudal. Lobes of the caudal fin unequally developed ; upper one the 
longest. Greyish brown above; yellowish' heneath. 

182. San Joaquin river, California. Dr. A. L. Heermann. 

' 36. POGONICHTHYS SYMME'l'RICUS, B. & G. 

GEN. REP. 246. 

SPEo. CHu.-Head constituting the fifth of the total leng~. Snout rounded and sub-conkal. Gape of mouth somewhat 

arched; lower jaw shorter than the upper. Posterior extremity of the maxillary corresponding to a vertical line drawn behind 
the nostrils. Anterior margin of dorsal fin nearer the insertion of the caudal than the extremity of the snout. Insertion of 
Yentrals placed in advance of the anterior margin of the dorsal, and somewhat nearer the insertion of the caudal than the tip 
of the snout. Lobes of caudal fin equally developed. Dark greyish brown or blackish above; yellowish golden beneath. 

191. Fort -Miller, San Joaquin valley, California.-Dr. A. L. Heermann. 

37. LUXILUS ··ocCIDENTALIS, G rd. 

GEN. REP. 280. 

Sno. CHAR - Body rather elongated, sub-fusiform iil its ontlirie. Head constituting about the fifth of the total l.ength. 
Snout sub-conical, rather tapering. Gape of the mouth oblique. Posterior extremity of maxillar bone extending to a vertical 
line which would intersect the hind nostril. Eye large and circular; its diameter entering four times in the length of the side 

of the bead. Anterior margin of dors11l fin nearer the insertion of the caudal than the extremity of the snout. Origin of 
ventrals nflarer the insertion of the caudal than the extremity of the snout. Anterior edge of anal fin equidistant between the 

isthmus and the tip of the lower lobe of the caudal. Dark greyish brown above; yellowish beneath, speckled with grey. 

57. Posa, or 
Tulare valley. 

0-co-ya, creek, California. 
Dr. A. L. Heermann. 

12 s 

Dr. A. L. Heermann.-58 and 59. Fonr CrP.eks, 
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38. TIGOMA CONFORMIS, G rd. 

GEN. REP. 289. 

SPEC. CHAR.- Body rather short, sub· fusiform in its outlines. Head of moderate development, constituting the fourth of the 

total length. Mouth rather small, with its gape somewhat oblique ; posterior extremity of maxillar bone extending to a vertical 

line drawn behind the nostrils. Eye moderate sized; its diameter entering n~>arly five times in the length of the side of the head. 

Isthmus small. Anterior margin of dorsal fin nearer the fork of the caudal than the extremity of the snout. Origin of ventrals 

nearer the isthmus than the insertion of the caudal. Scales well developed. rurplish brown above ; dark yellowish beneath. 

231. Posa, or 0-co-ya, creek, California. Dr. A. L . Heermann. 

39. TIGOMA CRASSAJ G rd . 

GEN. REP. 293. PLATE LXII. 

SPEC. CuAR.- Body plump and contracted. H ead rather small, constituting about the fifth of the total length. Snout short 

. and depressed, rounded off anteriorly. Mouth moderate; posterior extremity of maxillary extending to a vertical line drawn 
behind the nostrils. Eye small ; its diameter entering six t imes in the length of the side of the head. Anterior margin of 

dorsal fin equidistant between the extremity of the snout and the fork of the caudal. Origin of ventrals nearer the isthmus than 
the insertion of the caudal. Pectorals and ventrals small. Scales large. Upper region deep bluish or purplish black, lighter 

on the sides; beneath yellow. 

216. Sacramento river, California. Dr. JohnS. Newberry. 

40. SIBOMA CRASSICAUDA, G rd . 

GEN. REP. 296. PLATE LXIV, Fms. 1-4. 

SPEC. CHAR.-Body somewhat elongated, rather thick. Peduncle of the tail very stout. Head contained four times and a 

half in the total length; its profile is very much inclined, and the snout sub-pyramidal. Posterior extremity of ma.xillar bone 
extending to a vertical line drawn midway between the nostrils and the orbit. Eye rather small, sub-circular; its diameter 
entering nearly six times in the length of the side of tho head. Anterior margin of dorsal fin a little nearer the extremity of the 
snout than the fork of the caudal. Light purplish brown above; yellowish beneath. 

235. Rio San J oaquin, California. Dr. A. L . Heermann. 

41. CLUPEA MIRABILIS, G rd. 

GEN. REP. 229. 

SPEC. CHAR.- Body rather short, deepest upon its middle, and tapering towards either extremity. Head constituting the fifth 

of the length. Posterior extremity of the maxillar bone extending to a vertical line drawn through the pupil. Eye large and 
sub-circular; its diameter entering about four times in the length of the side of the head. Anterior margin of dorsal fin nearer 

the instrtion of the caudal than the ap«>x of the upper jaw. Base of anal fin comprised about eleven times in the total length; 

it.s anterior margin being nearet· the insertion of the caudal than the origin of the ventrals. Origin of ventrals placed somewhat 

behind the anterior margin of the dorsal, and a little nearer the apex of the lower jaw than the tip of the lower lobe of the caudal. 

Dorsal region bluish purple ; flanks and belly metallic whitish or yellowish. 

949. San Francisco, California. Dr. A. L . Heermann. 

42. MELETTA COERULEA, G rd. 

GEN. REP. 230. PLATE LXXV, FIGs. 5-7. (By error on the plate : Figs. 1-3.) 

SPEC. CHAR.- Body slender, elongated, sub-fusiform in profile. Head constituting more than the fifth of the total length. 

Posterior extremity of maxillar bone extending to a .vertical line drawn through the middle of the orbit. Eye large -and sub· 
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circular;. its diameter entering four times and a half in the length of the side of the head. Anterior margin of dorsal .6.n nearer 

the extremity of the snout than the insertion of the caudal. Base of anal fin entering about ten times in the total length. Inser

tion of ventrale opposite the posterior third of ·the base of the <lorsal .fin. Bluish black above ; yellowish or whitish beneath, 
with metallic reflects. Fins unicolor. 

953. San Francisco, California. Dr. A. L. Heermann. 

43. ENGRAULIS NANUS, G rd. 

GEN. REP. 335. 

SPEC. CHAR.-Body short and slender, tapering posteriorly, and very much compressed. Head constituting the third of the 
length, the caudal .fin excluded. Snout sub-conical. Posterior extremity of maxillar ~one extending to the interopercle. Eye 

1 arge and sub-circular ; its diameter entering four times and a half in the length ·of the side of the head, exactly once in 
advance of its anterior rim. Anterior margin of dorsal fin equidistant between the tip of the snout and the fork of the caudal 
fin. Base of anal fin entering six times and a half in the total length. Vent situated immediately in advance of the anterior. 

946. San Francisco, California. Dr. A. L. Heermann. 
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Coccoborus caerulens . . ...... ................... 00 .. . 51 1 Fulmar ... .. . .............. ............ . 00 . .. .. .... 74 

melanocephalus . ......... .. ... ... •oo. • . • • 51 
Colaptes mexicanns . ••• •.•• ••• 00 00 ••••• •• 00 ... . .. .. . 59 

nyresii •• •••• .••• •• .. .... • ••• .••••• . ... ... . 59 
Colubridae .......... 00 •• 00 .. . ...... .... ...... ••• •• • 12 
Colymbus glacialis .. .. . .. .. • • . . . • .. • • .. ... .. .. • .. .. •. 76 

septentrionalis . . ........ . ............ . .... . 76 
Common cowbird . . ••• •oo.·· · . ..... ••• • ...... .... .... 52 

mocking-bird ................ ..... .. ....... . 
snipe ..................... ............... . 

44 
66 

Gadwall duck .. ............. .......... ......... . .... 61) 

Gallinulla galeata..... . .. • • • • • • ••• • .. . • • • • • • •• • • • • .. 61 
Gambol's finch.. . ................................ . . . 48 
Gam bel's partridg.e. . . ... .. .. .. • • •• • • .... • . • • • • • •• • ••• 60. 
Gasterosteus microceph11lus .......... ·--~·· •••• •••••• 85 

williamsoni. • • • • • • .. • • • • • • .. • • • .. • • • • • • • 86 
Geococyx mexicanus • • • • • • • • • • • • • • • • • • • • •• • • • • • • • • •• 59 

Gerrhonotus ... ......... .................... • • • • • • • • ~ 
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9 Gtlrrhonotus multicarinatus ••••••••••• •••• ••••••••••• 
Gila woodpecker •••••• ••••••••••••• • ··~ ••••••••• • ••• 
Glaucidium gnoma ••••••••••••••••••••••••••••••.•••• 
Gobi us lepidus . ••••••••••• •• ••• • ••••••• -· • ••••••••.•• 
Golden eagle . •••••••• •••••• • ••••••••••• • •• ~ ••. ·-• · ; . 
Great blue heron·.... . . • •••••••••••••••••••••••••••• 

58 
34 
86 
30 
63 

horned owl •••••••••••••••••••••• ···~··....... . 35 
marbled godwit.... . ••• • ••• ••• •• •• •••••• •••••• 65 
northern diver or loon . •• .•••• ••••• ••••• :. • • • •• • 76 

Green black-capped fly-catching warbler............... 39 
heron...... • • • •• • • • • • • • • • • • • • . • • • • • •.• • •• • •• • • '63 

Gre~n-winged teaL.................................. 6~ 

Ground wren .••••••••• ••••••••••••••••••••••••••••• _ 43 
Grus canadensis...... • • • • • ••••••••• ••••••••••••••• '. 62 

Haematopus townsendii. ••••• ; ••••••••••• ~. .. ••• • •• • • ·e5 
Haliaetus leucocephalus •••••••.••• :. •••.• •• •••. ·. ;. ... . 30 
Harporbynchus redivivus .• •••••• : •••••••••••• ; ••• ··:, 45 
Harris' squirrel. •••••••••••••••••••• ,.. .... . . ....... 82 

woodpecker. ~ ••••••••••••••••••••• · ~-- ••• • •• • 57 
Helminthophaga celata •••••••••••••••••••• ~ •• " •• • •• • 40 
Hemilepidotus spinosus.... • ••••••••••••••• ~ ~ ••• .' •••• 8.') 
Herpetodryas flavigularis .••••• • ••••••••.••• • ••••••••• _. ~2 

Herring gull. •••. , ••••••••••••• •••••• : ~ •• • •••••••••• - 74 
H eeperomys gambelii. •.••• -; ••••• , ••••.••••• ~-~· •••• ~ • • ·52 
Hirundo bicolor ........ · ....... .' ••••••••• ~ •••••••••• . 36 

lunifrons .••••••••••• · ···· ' ........ --~- ~- •. • 36 
rufa ... .............................. •••.•••• _a6 
thalassina .... .......... . ....... ......... ; •• · 36 ' 

Holconotus rbodoteru~r ..... . ........ ......... ~--••••• ·• e'7 
Hooded merganser •••••• ••• ~ •••••.••• _-: , •• .- • • • • .. • • • • 71 

Horn-billed auk. ••• • •••••• ••••• • ··~·•·· •••••• •••• •• • • • 75 
House wren .•••••••••••••••••••• • •••• •• . : ..... •••••• 41 
Hutcbin's goose· ••••••• ••• · •••••••••••• ~· •• •• ••••••• ~ •• · 67 
Hyla nebulosa .• •••••• •••••••••••• : ••••••• •••••••••• • 21 

eeapularis •••• · ••••••••••••••••• • ••••••••••••••• · 21 
Hylidae...... • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •••• 21 
Hypotriorchia columbarius ••••••••••.• •-•· •••••••••• ~. • 31 

Ibis mexicanus.... • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 62 
Icteria loogicauda •• •••••.•••••••••••• •••••• • • • •.• •• • • • .5fi 
Inguanidae...... • ••••••••••••••••••••••••••••• r•. ·• ' •. 4 

Junco oregonus ••••••••••••••.••••• • ••••••••••••••••• 47 

Kangaroo rat ••••••• : ••••••••••••••• ••••••••••• • .•••• . 82 
Kentish plover... ..... • ••••••••••••••.• ••••••• ~ •••••.. 64 
Kildeer plover •••••••••••••••••••••••• -~ •••••• •.• • ••.• 63 

Lacertidae...... • • • • • • • ••••••••••••• ·'~ ••••••••• -::.. . 8 
Lamprosoma ............................ ~:-.·~· ~···. 15 
Lamprosoma occipitale .••••••••• . •••••• •••••••••• ~--·. 15 
L anius excubitoroidea •••••••••••.•••••••••••••••••. • • 55_ 
Large-billed guillemot •••••• •••••••••••• :._. • •••• •••• • · 75 

sparrow ............. : • ••••••• :. • • • • • • • • • ~6 
Larue arg~ntatus . •••••••• ••• • ••• •••• ···- ~· ~- -~· · •••• 74 

heermanniL.: ••••••••••••• •••• : • ••••• • ••• : ,: •• -14 
occident-alia •••••••••••••••••••••• ··~.··· •• _.... .. 73 

Lavinia exilicauda . ••••• ; ••••• •• •••••••••••• ,. ..... •••• 89 

Lawrence's goldfinch •••••••••••••• ~ •• : ••••••• : · ··-~--~ 90 

Page, 
Luuli painted finch ...... • • • • • • • • • • • • • • • • •• • • • • • • • • • 46 
Leaat bittern· •••••••••••••••••••••••••••••••• .'. • • • • • 63 

chicadee .. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . •. • • • 43 
Leptophisla~eralis ••••• , ••••••••••• ~.. •• •••• •••• •••• 13 
Leptocotus arm!ltus ••••••••• ••• ••••••••• : • • • • • • • • • • • 84 
'Lewis' woodpecker ••••.•••••• :. • • • • • • . • • • • • • • •• • • • • • 58 
Limosa fedoa _ •• ••• , ••••• ••• ; • • • • • • . • • • • • • • .. • • • • • • • 65 
Linaria pinus .••••• - ~ ···· ••••• . •••• ••••• • •••••. ••••• 49 
:Wncoln'e,fincl), .•••• ••••••••• , •••••• ••••••••• , •• • • • • • • 49 
Lineated diver ....... .......... · ••••••••• ..,. .. . • • • • • • . • 77 
Little georgian woodpecker...... • • • ••• •••• ••• • • • • •• • 57 

. sandpiper ............... ·...... • • • • •• • • • • • • ••• • 65 
screech owl. ••••• , ••••• ••••••••• •••• r.. . .. . . . . . 35 

. western 'ow!. ....... ••·•.••• •••••• •••• •••• ..... ... 34 
Long-billed cqrlew. •• • •• • • • • .. • • •.• •• • • • • • • • • • • • • • • • • 66 
Lophophanes inornatus .. .. • • • • . • • • • • •• • • • • •• • • • • • • • • 42 
Loui$iana _tanager........ .... .............. ..... . ... 52 
Lu:riluB oeeidentalis.... • ••••••••••••• •• • -.. .. • • • • • • • 89 
·Lynx rufus; var. maculatua.. •• •• • •• • • • • • • • • • • • • • •• • • • 81 

Mallard: ••••• ~--·. ·"; ••• •• - •••• •••• •••••• •••. •••••• 69 
Mareca americana.................................. 68 
Marsh ha.wk ••.•.• ~ •••••••••••••. • •• •• ' ••••••••••••• - • ·.33 

wren •••• ••••. • : •• ~·-· •••••••••• ····"· •••••••• , 41 
Melaner,pea albola'rvatua •••• ••• r•,. . ............•... · 

. ' formicivorus •••••••••••••• ••••••••••• ~ ••• 
· torqoatua ........ . .................... -.. 

Melitta co'erulea ... : •••••••••••••••••••••• · •••• •• : ••• 

Mergus cilcullatus .......... . .. ......... -.-• • • • • • ••• • 
;serrato.r . ........ • ••••• ~ ........... -• • • • • • • • • • • • 

Mexican ibiw .. . . · ••••••••••••••• ~ ••.••••• ~ •• ; ••• ; ••••• 

.. gralde •• ~, •••• ··~· ~:-~ •••• ~--·· •··· •••• •••• • 
Mimus polyglottus; .· •••••••••• ·• •.- ••• ·.~ ••• • • • • • • • •• • • 
Mexican wren..... .. • .................... • • • • • • • • • • • 
Mimus montanus ....... . ... . .. .. ...... ·.-•• •• • •••• •••• 
Missouri meadow lark ............ • : •••• •••••• •••••• • 
Molothrus peoorie . ......... . .... .$ .... ·-·-: · · · · .. · · 
Mormon cirrbatus .••••• .' ••••••• ~:: ... .. . ••• ••• - ~- --· 
Morrhua proxima· •••••• •• -. • • • • • • • ·-- • • • •• • • • • • ••• • • 
Mu.tabilia.... . • • • • • • •• • • ••• • • • • • • .. • • • • • • • • • • • • • • • • 
Myiadestea townsendii .......... ~ .• · ,--· · • • • • :. • • • .. • • 
Myiarchus mexicanua •••• -~- - ........ ;. •••••• •••• •••• 
Myiodio.ctea·pusillUir .• · .... ............. • ·-- .. ~ •• • • -.· • 

Mylopharodon conocephalus .... -· ...... •••• • • •••• •••• 
robustua ............ •••••• •••••• •••• • 

Night hawk ••••••• •••••••••••••••• •••••••••••••••••• 
N ootka-Sound bummirig bird:: -· • • • • • • •• • • • • • • • • • • • • • 

Numeniushorealia ••• • •••·••• •••• ••• •• .' •••• •••• •••••• • 
· Iongirostris • .' •• ••••• • ; ........... •••• ••·• ••• 

Nuttall's whippoorwill.:····· •••• • • • • • • • •• • • ••••••••• 
woodpecker .• -··· • • • • • • •• • • • •• • •• • • •• • • •• • • 
yellt>w-billed magpie ·• • • • • • • • • • • • • • • • • • .. • • • • 

Nyroc& erythrocepbala ••• • • • • • •• • • •• • • •• • • • • • • • • ••• • 

'l'allisneria •• • • • • • • • ••• • • • • • • • • •• • • • • • •• • ••• • • 

Oldemia perspicillata .••••••••••••• : • ••••••••• • ••••• • 

Qpbidii ..... .••. ·••••· ............... ··:··· ............ . 

Ophiodon elong~tua. •• • ••• ·: • •••• ••• • ••• • • • • ••• • • •••• 

59 
5I; 

90 
71 
71 
62 
53 
44 
41 
44 
54 
6~ 
).5 
86 
22 
38 
37 
39 

·88 
88 

35 
57 
66 
'66 
35 
57 
54 
70 
70 

70 
11 
84 
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Poge. 

Orange-crowned warbler •• •• • ••• •• ••• •• - •••• • • • • ••• - · 40 
0 rllDJ:l"sbafted wood peeker.. • • • • • - --•• . - - - - - -- - - ---- 59 
')regon snow finch .• • • • • . . •••• . . • ••• - - . ·- - - • • -·-- • • • • 47 
Otocoris alpestris . . .•• •. • ••••• •• • • • •• •• • ·· · · · , • ••••• 45 

rufa ..... ... •• • ••• •• ••• • •• •• • • • • •• •••. . .. . 45 

Pandion carolinensis .. . •• • • - - - •• • • - •• • • • • • ·--• • • • • • • 3 1 

Panyptila melanoleuca . • • ••• .•• •• ••••• • -- - - • •• - • .•• • • 35 
P aralabrax elathratus .. •••• • • • ••• ••• •.• - - • • • · - • •• - • - 83 

nebulif~r .. . .. . . . .. ....... . . .. . ..... . .. . . 63 

Purophrys vitulus ••••••••••• •• •••• •• ~ ••••• .•• •• • • • • • 87 
Parus montanus. . . • • • •••• .•. • • . • • • • • • • • ••• • •• • • • • • • • 42 

rufescens ... •• .•••••• •• •• •••• • • • • - . - • • · · -- - • • · 42 
Passerculus alaudinus •• ••• • ••••• ••..• • ••• • •••• •••• • 49 

rostratus. . . . . . • • • • • • • • •• • • • • • • • • • • • . • • • • 46 
savannah . .. . . . .. ... . ....... . . ..... .. : -- • 49 

Paeserella townsendii. • •• • ••••• •••••••• •• •. - - - • • -- • • · 47 
Pdicunus fuscus .. . . . •• • . • • ••• •• • ••• . •• •• • ••• • ••• •• • 72 

trachyrhynchus .. •• .. . . .. . • .... • • •• .... •• •• 72 
Porch of San J<'ranci~co. ... • • •• • • • • • • ... . .. .. .. • • • • • • 83 
Perogr111thus parvus •• • • • .. • .. • • • • • • • • • • • • • • • • • • • • .. • 82 
Peucaea lincolnii.... .. • • . . • .. • • . . • • .. • •• • • • • • • • • • .. • 49 
Pbalacrocorax pinicillatus .. .. • • . . .. .. • • . . .. .. .. .. • • • • 71 

respleodens .... • . • • .... .. • • • • .. ... • .. .. 71 
townseudii.... .. .. • • • • • • • • • • • • • • • • . • • • • 71 

P ica nuttallii. . • ••..• •• ••.•• ••••••• •• • -- · . • • • • • • • • • • • 54 
l'icus harri; ii.. . . • • • • • • • • • • • • • • • • • • • • ••• • • .. • • • ... • • 57 

meridionalis.. ... . . ..... . . . ... .... .. •• •••• • •• • 57 
nuttalli...... • • • • • • • • .. • • • • • • • • • • • • • • • . • • • • • • • 57 
rubor.... • • • • • . •• • • • • . • • • • • • • • • . • • • . •• • • • • • • • 57 
scalaris ...... • • • •• • • • . • • • • • •• • • ••• . • • • • ... • • • 57 
tbyroideus.. •• • ••• •• • • . . ••• • • • • • • ••• ••• •• . ••• • 58 
varius . ••• • •• • • • • .... . . •• •• ••• • ••• •• . .. • • • • • • 58 

Pigeon bawk . .. . . • • .. • • • • • • . . . • • . • • • • • . • • .. .. . • • • • • 31 
Pin'l linnet ... .. .. .. .. .. . ... . .. -.. .. .. .. • • .. .. • • • • • • 49 
Pintail duck.. . .. . .... . .... ....... . .. ..... .... ...... 69 
P ipilo fusca .... .. .... . . .. . . .... .... . ..... ........ . . 
P ipilo megalonyx ........ ... ... .. . .... ........ .... . . 
Pityopilis ver tebra lis .................... .. ...... .. .. 
P lain chicadee ..... .. . .. . . .... .. .......... .. .. .. . .. . 
Plutichthys rugosus ... .. ... . .. ...... . .. . .... ..... .. . 
l'leuronichthys coenosus . ............ ... . . ..... ..... . 
Plumed partridge .... . .. ........ ..... ... .... .. .... .. 

51 
51 
14 
42 
86 
86 
61 

Pudiceps califin·uicus .......... .. ....... .. . .. :. .. .. .. 76 
cridtlltus.. .. ... . .... . .. .... . . .... .... .. .... 76 

P otlylymbus lineatus. .. .. .. .. .. .. . .. ... . ... . . .... .... 77 
Pugonicbthys inaequilobus . .... . ..... ... .. . .... ...... 8\J 

symuHJtricus . .. . ... .. .... .. . .. . ... . .. . . 89 
Poliuptila caerulia . • .. .. .. .. .. .. .. .. • • .. • .. • .. .. .. • • 39 

melanura... .... .... ... ... .. .. • • •• ... • .. .. 39 
Polyborus th11rus .. .... .. .. .... . .. • •• • .. . .. . ... •• •••• 30 
Pomuxis nitidus. .. .... .. .. .. . ... . ..... . . .. .. .. . . .... E3 
Puuspiza bellii... . .. .. . • • . . .. • .. . • .. • . • .. • .. .. .. .. • • 46 
P mirie lark liucb . .. .. .. .. .. • .. • • ••• ... .. .. .. . .. ••• 48 
1 Proccllarir1 . .... .. • ••. .. .. .. .. .. ••• • .. .. . • . . .. ... • 74 
P rogne puqmrea...... .. . . . .. ... .. .... ..... . .. .. . ... 35 
P~11ltr iaruiuima. ...... ..... . .. .. .. . ... .. .... .. . ..... 43 
l's~o~tti chthys molauostictus .. .. ... .... . . ... . ... ... .... 87 
Ptilogunys uitens...... . • • •• • .. .. .. .... .. ... . .. .... .. 38 
Ptychorbampbu~ nleuticus .. •• • .. • • ... • .. • • • • • • .. .. .. 75 

Pnge. 

Purple finch .... . ...... .. . .... • • • • • • • • • • • • • ... • • •• • • 50 
martin .... ............ .. . ... .. .... . . .. . . .... 35 

Purple-throated bumming-bird... . • • • • •• • • • • • • • • .. .. .. 56 
Pyranga ludoviciana .. .. . • ••• • • • • .. • • • • • • • • • • • • • • • • .. 52 
Pyrocephalus rubineus • • • • .. • • •• • • • • .. • • • • • • •• • • • .. • 3d 

Querquedula carolinensis .. .. • • • • • • • • • • .. • • • • • •• • •• • • 69 
cyanoptera. .... . . •• • • • • .... ... • ... • ••• • 69 

Rail us elegans .. .. . . • • • • • • • .. •• • • •• • • • .. • • • • • • • • • • • • 62 
virginianus ... .. .. •• ... • ...... . ... .. ...... ••• • 62 

Rana longipes .. . . . .. ... .. . . .. •••• •• • •• • ...... .. .... 20 
Ranidae . . ... •• •• .... . .... . •••• ••• • • ••• • •• • .. .. . ... 20 

Raven. .. .... ... .. . ...... . . ... . . ... ... . . . ... . .. ... . 54 
Recurvirostra occidentalis.. .... ...... •• ••• • • ••• •••• •• 66 
Red and black-winged blackbird • • • • • • • • .. .. •••• • • • • • • 53 

white-winged blackbird.. ......... ...... . .... 53 
Red-breasted merganser . ....... . . .. , . . . ...... . ... ... 71 

rail ... ........ .... . ... . ...... . . . ...... 62 
snipe. ..... ... ... . .. . .. ... ......... . .. . 66 
teal. .... ... . . . . ..... . . . . . ... .. . . . . .... 69 
woodpeclter... . .. • • • .. • • • • • • • .. • • • • .. .. 57 

R ed-headed turkey vulture . ... ... ......... . . .. . ...... ' 29 
duck .. . .. .. .. .......... .... .. .. .. .. .... 70 

Red-moustached woodpecker.. ..... . . . ... . ... . . . . .... 59 
Red-throated loon ..... .. . .. . .. . . ... .... . ... . . . . .. • ~ • 76 
Regulus calendula ... ... . ........ . ... . .... . •• • ..... . .. 
Robin . ... . . . .. .. ... ... . . . . ................ .. ... . .. 
Rock wren . ........ .. .. . . ............ .. ..... . ..... . 
Rocky mountain fly-catcher .... . . .... · ...... ... . . .... . 

chicadee ..... . ................ . ... . . . 

43 
45 
41 
38 
42 

mocking-bird •• • • • • • • • • • • .. • • .. • • •• • • 44 
plover... . . .. . ....... . . .. ........... 64 

Rough-winged swallow .. .. ..... . . .. ..... ... ·. - .. . • • · .. 36 
R uby-crowned wren . ..... ... . ...... . · - .. . • ··--• • .. • • 43 
Ruddy duck .. . . . ..... ... . ...... .. ...... ·-- • • • · -- • • · 70 

Saffron-headed blackbird . . .. . . ....... . . ... . . . .. · · ··.. 52 
Salamandridae...... ...... . ... . . .. .. •• • • ••• • ... . .... 22 
Sanderling sandpiper . ... . ... ..... ........... • • • • • .. • 65 
Sand-bill crane . . ..... . .............. . ... . . .. .... . .. • 62 

Savanna finch . . ..... . .... .. . • .. --• · -- • • • .. -- .. ·-- • • • 
Sayornis nigricans ........ . .. .... .. .. •••• •• •• •• . .... . 

11ayus ...... ............. ..... · • • • • • • •• • . .. . 

49 
38 
37 

Say's fly-catcher . .. • .. • • • • • • • .. • .. .. • • • • • • •• • ••• . . .. 37 
Scarlet-crowned fly-catcher . .. .. . . .. .. . . • .. • • • • .. • .. • 38 
Scaup duck .. .. ...... . . . ... . . . ......... • • • • • • • • • • • • 70 

6 Sceloporus biseriatus ............ .... ... .... ... . .... . 
5 magister .......... ••• • .......... ... . • ••• 
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Scolecophagus cyanocephalus . ....... . . .. . .. • ... -- . .. . 
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81 
53 
66 
66 
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Scops asio ..... .. • .. • .. -- • • • • • • .. • ..... • • • • • • .. • · .. 
84 Scorpaenichthys marmoratus. •• • •• • ... · .. . • •••• •••••• 
85 

Sebastes ~uri~1~latus . .. .. •• •• ....... . ..... ..... :: : ::: 85 
l tiSCla US . ...... • • • •• • .. . • .. .. . . . .. • •• 

57 Selasphorus rufus . .. .... . • • •• • •• • · . .. • .... •• .... . .. . 
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Page. 
Shore-lark ••• • •• •••••••••••••••••••••••••• • · •••• • • • • 45 
Short;.eared owl ....... .... .... . ... . ............. ... . 
Shoveller duck . .................. • :.~ • • ............ 

34 
69 
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mexicana ...... ...... •••••• •••• ...... .... •••• 43 
Siboma crassicauda ......... •.. • • • • • • • • .. • • • .. .. • • • • • 90 
Sitt& aculeat& ........................... ... ... .... -:. . 56 
Snow goose ................... . ...... . .. . .... ..... . 
Solitary vireo . . . . ......................... . ........ . 
Sparrow hawk .. ............ .... . . ............. : •••• 
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Spermophilus beecheyi. ....... . .................... . 

harrisii . .... ............. . ........ .' ... 
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No. 4. 

REPORT ON REPTILES COLLECTED ON THE SURVEY. 

BY S. F. B.A.IRD. 

SCELOl.,ORUS GRACIOSUS, B. & G. 

Suloporus graciosus, B. & G. Pr . .A.. N. So. VI, April, 1852, 69.-lo. Stansbury's Expl. Great Salt Lake, 1852, 346 ; 
pl. v, fig. 1. . 

Suloporus gracilis, B. & G. Pr . .A.. N. Se. VI, Oct. 1852, 175.- GJRARD, Herp. U.S. Ex. Ex. 1858, 386 ; pl. xx 
figs.1-9. 

2832. Upper Pit river. Dr. Newberry. 

SCELOPORUS OCCIDENTALIS, B. & G. 

Sceloporus occidentalis, B. & G. Pr.'.A., N. Sc. VI, Oct. 1852, 175.-GJRARD, H erp. U. S. Ex. Ex. 1858, 383; pl. xix. 

Sceloporus frontalis, B. & G. Pr. A. N. Sc. VI, Oct. 1852, 175.- GIRARD, Herp. U.S. Ex. Ex. 1858, 384; pl. xix, 
figs.1-7. 

2866. Upper Willamette valley. Dr. Newberry. 2838. Benicia, California. Do. 

TAPAYA DOUGLASII, Girard . 

.Agama douglasii, BELL, Trans. Linn. Soc. Lond. XVI, 1833, 105 ; pl. x. 
Phrynosoma douglasii, HoLBROOK, N . .A.m. Herp. II, 1842, 101 ; pl. xiv. 
Tapaya. douglasii, GIRARD, Herp. U. S. Ex. Ex. 1858, 398; pl. xxi, figs. 1-5. 

219. Upper Klamath valley. 220. Klamath Lake. Dr. Newberry. 

ELGARIA SCINCICAGD.A, B . & G. 
Tropidolepis scincicauda, SKILTON, .A.m. Jour. So. VII, 184!}, 202; plate -, figs. 1- 3. 
Elgaria scincicauda, B. & G. Pr. An. S. VI, .A.p. 1852, 69.-IB. Stansbury's expl. 1852, 348; pl. iv.-GJRARD, Herp. 

U. S. Ex. Ex. 1845, 210; pl. xxiii, figs. 1-9. 

3100. Bodega, California. Dr. Newberry. 

PLESTIODON SKILTONIANUS, B . & G . 

Plestiodon skiltonianus, B. & G. Pr . .A.. N. So. VI, .A.pril, 1852, 69.-IB. Stansbury's Rep. 1852, 349; Reptiles, pl. iv, 

figs. 4-6. 

E~tmeces quadrilineatus, HALLOWELL, Pr . .A.. N. Sc. VII, June, 1854, 94. 

3168. California. Dr. Newberry. 3148. Pit river, California. Do. 
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10 ZOOLOGY. 

CROTALUS LUCIFER, B. & G.-Oregon Rattlesnake. 

PLATE XI 

Crotalus lucifer, B. & G. Pr. A. N. Sc. VI, 1852, 177.-IB. Catal. N. Am. Serp. 1853, 6.-GIRARD, Herp. U. S . Ex. 

Ex. 1858, 187, pl. xv. figs. 1-6. 

SPKc. CHAR.-Head short, rather broad and deep, angles much rounded; nose less pointed than in C. conjluentus. Labials 

above 15-16; below 15-16. Dorsal rows 25. A dorsal series of brown blotches not margined by whitish; two small, irregular 

lateral series on each side. Posteriorly 15 or 20 half rings, becoming blackish n old specimens. Light stripe from orbit below 

superciliary to angle of jaw above upper labials. Light stripe before the eye expanded upon the whole of the upper labials and 

front and sides of face below the crown and in front of the orbits. Single light transverse line on superciliaries often obsolete 

Rostral not edged with lighter.-(Kennicott.) 

No. 3'19. Lost river, Oregon Territory. Dr. Ne berry . 

EUTAENIA INFERNALIS, B. & G. 

1 Coluber izifeTWJlis, Br.AJNVILLE, Nouv. Ann. du Mus. III, 1834, 59, pl. xxvi, fig . 3 . 

Eutatnia infirnalis, B. & G. Catal. N. Am. Serp. 1853, 26.-GIRARD, Herp. U. S. Ex. Ex. 1858, 148, pl. :xiv, figs. 

11-16. 

SrEo. CHAR.-Most slender of all the species of the section. Head and eye large. Above black; a series of about 110 

triangular reddish yellow spots, confluent with the indistinct lateral stripe, itself confluent with the greenish white sides and 

abdomeu. Lateral stripe on second and third lateral rows. Dorsal rows l 9. 

No. 893 . Fort Reading, California. Dr. Hammond. 

EUTAENIA CONCINNA, B. & G. 

Tropidonotzts concim1us, HALLOWELL, Pr. A N. Sc. VI, 1852, 182. 

Entaenia. concinna, B. & G. Catal. N. Am. Serp. 1853, 146. 

SP~o:o. CHAR.-Dorsal rows of scales 21, all carinated. Blaclt, with a dorsal light stripe, and the usual lateral stripes replaced 
by a series of distinct salmon-colored spots. 

No. 93'1. Portland, Oregon. Dr. J. S. Newberry. 

EUTAENIA ELEGANS, B. & G. 

Eutaenia elegans, B. & G. Catal. N. Am. Serp. 1853, 35. 

'l'ropidouotus trivitUttus, HALLow. Pr. A. N. Sc. VI, Jan. 1853, 237. 

SPEc. CHAR.- Body moderately stout, compact, and cylindrical; stouter than E. pickeringii, and the tail proportionally 

aborter. Head short, labia\s largely developed, eight above, sixth largest. Dorsal rows 19-21. Scales smaller than in E. 

pickcringii. In color strongly resembles E. faireyii, but with the lateral stripes differently situated. Uniform black above. 

Uniform light greenish below, not darker posteliorly. A broad light yellow dorsal stripe distinct to the end of the tail; the 

lateral stripe, on the second and third rows, broad and weJI ·lefined of a greenish white color.-(Kennicott.) 

No. 879. Canoe Creek, Oregon 
884. Pit River valley , California. 
Dr. Hammond. 

Territory.- : ~n . Willamette valley, Oregon Territory.
Dr. J. S. Newberry.-No. 878. Fort Reading, California. 

EU'l'AENIA COUCHII, Kennicott. 

S~J::o. CHAn.-Body moderately stout. Tailless than one-fourth the total length and very small. Head exceedingly elongated 

and narrow, more so than in any other of the genus. Snout very long, narrow, and pointed. Crown plane above; eye large ; 

8 upper labials, 6 largest, 7 scarcely smaller. Dorsal rows 21 ; outer row large, very faintly carinated; the second smaller but 
hroMder t.h11n t.he thirrl: thA reot r11ther IMg~> , elongatAd, and •trongly earin~tt.ed. Dor•al •tripe n3rrow and very indistinct. .A.n 



REPTILES. 11 

indistinct dull whitish lateral stripe on second and third ows. Dark olive brown or black above the lateral stripe. Abdomen dark 
ashy olive or black.-(Kennicott.) 

No. 866. Bank of Pit river, California. Dr. J. S. Newberry. 

PITYOPHIS CATENIFER, B . & G . 

Coluber catenijer, BLAINVILLE, Nouv. Ann. Mus. m, 1834 i pl. xxvi, fig. 2. 

Pituophis catenifer, B. & G. Catal. Am. Serp. 1853, 69.-GIRARD, Herp. Ex. Ex. 1858, 135; pl. viii, figs. 1-7. 

Sno. CHAR.-Head elongated, conical anteriorly, narrow; snout obtuse. Rostral very broad, vertical plate pentagonal 
elongated, narrow, broader anteriorly. The ante-orbitals 2, post-orbitals 3. Tail forming' to t the total length. D orsal 
rows of scales 29-31; 7 to 9 of the external rows smooth. Ground color yellowish, deepest on the back. A series of about 
60-70 sub-quadrate blotches from head to anus, 3 or 4 smaller series on each side. Two or three of the lateral series perfect 
to the tail, one continued on it. The lateral 'blotches not assuming the form of a series of vertical bars posteriorly. Fifteen or 

*wenty broad, short transverse bands 011 the tall which are separated from the sub-caudal scuttellae by the width of two or three 
scales.-:-(Kennicott.) 

No. 1423. Will mette valley, Oregon. UH 
Newberry. 

Banks of Pit river, California. D:-. J. S. 

OPHIBOLUS BOYL I, B. & G. 

Ophibolus boylii, B. & G. Catal. N. Am. Serp. 1853, 82. 
Coronella balteata, HALLOW. Pr. A. N. Sc. VI, Jan. 1853, 236. 

SP. CH.-Black, with upwards of 30 broad ivory white transverse bands widening on the sides. Dorsal rows of scales 23. 

l703. Fort Reading, California. Dr. Newberry. 

MASTICOPHIS TAENIAT S, B. & G. 

Leptophis taeniata, HALLOWELL, Pr. A. N. Sc. VI, 1852, 18 1. 
Masticophis laeniatus, B. & G. Cats.!. Serp. 1853, 103. 

SP. Ca.-A broad brown dorsal stripe margined by a darker line. The four outer rows of scales on each side yellow, with a 
dark line through the centre of each. A dark line along the edge of the abdomen, making six dark lines on each side. Beneath 
yellowish. Dorsal rows 15. Tail about one-third the total length. 

1983. Canoe creek, California. Dr. Newberry. 

BASCANION VETUSTUS, B . & G. 

Bascaniontletustus, B. &G. Catal.N. Am. Serp. 1853, 97.-GtRARD, E:erp. U. S.Ex.Ex. 1858, 127; pl. viii, fig@. 12- 19. 

SP. Ca.-Stouter than B . jlat~iventris. Breadth of head across superciliaries equal to half the interval between tip ofrottral 

and posterior end of occipitals. Lower postorbital in notch between the fourth and fifth labiale. Olive-brown above, greenbh 

white beneath. 

No. 1765. Pit river valley, California. 1785. Klamath Lake, Oregon. Dr. Newberry. 

DIADOPHIS PULCHELLUS, B. & G. 

Diadophis pulchellus, B. & G. Catal. N. Am. Serp. 1853, 115. 

SPEc. CaAR.-Body above uniform dark greenish brown: beneath orange with small black spots scattered irregularly all over 
from head to tail; these spots sometimes absent. Color of abdomen extending' upon lateral dorsal scales. Occipital ring 

broad. Dorsal scales in 15 rows. 

No. 2071. California. Dr. Newberry. 

WENONA PLUMBEA, B. & G. 

Wenn>za plumbea, B. & G. Pr. A. N. Sc. VI, 185~, 176.-b. Catal. N. A. Serp. 1E53, 139.-GIRARD, Herp. U. S. Ex. 

Ex, 1858 112; pl. vii, figs. 1-7. 
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SPEo. CHAR.-Uniform bluish lead color above ; uniform yellowish white beneath. Three pairs of frontal plates. Middle 
pair united with the !oral, and thus extending to the Jabials. Labials not entering into the orbit . Dorsal scales in 45 rows. 

Upper Willamette valley, Oregon. Dr. Newberry. 

BUFO COLUMBIENSIS, B. & G. 

Bufo columbiensis, B. & G. Pr. A. N. Sc. VI, 1853, 378.-GIRARD, Herp. U. S. Ex. Ex. 1858, 77; pl. v, :figs. 4- 9. 

SPEC. CHAJ<.-Upper surface of head plane, skin adhering to the sk!lll and granulated. Parotids and tympanum small. A 
membranous tnrsal fold. Toes palmat.ed. Color light greenish with black blotches and reddish spots. A dorsal white vitta. 

An oblique dark patch beneath the eye. Beneath soiled yellow, spotted.-( Girard.) 

2578. Upper Pit river.- 2580. Upper Klamath. Dr. Newberry. 

SCAPHIOPUS HA.MMONDII, B air d . 

PLATE XXVIII, FIG. 2. 

SrEo. CHAR.-Tongue very large, orbicular, without notch behind. Spade highly developed. Color above dark olive brown, 
with very indistinct blotches of darker. Summits of dorsal pustulation whitish. Beneath whitish, the chin black. Head and 

body two inches long. Hind leg 21. 

This species is easily distinguished by its nearly uniform and very dark color, without the 
light lines of S. lwlbrookii, figured for eomparison on figure 1 of the same plate. The tongue 
appears to be much broader. 

3695. For t Reading, California. Dr. J . F . Hammond, U.S. A. 

HYLA REGILLA, B. & G. 

PLATE XXVIII, FIGS. 3. 

H yla regiUa, B. & G. Pr. A. N. Sc. VI, 1852, 174.- In. 1t 53, 301.-GIRARD, Herp. U.S. Ex. Ex.l858, 60; pl. iii, 
figs . I3- l8. 

Hylo. «<pulari.s, HALLOW ELL, Pr. A. N. Sc. V, 1852, 183. 

SrEc. CuAR.- Olive or ashy green, coarsely marked on each side with blotches in two longitudinal series, bordered on either 
side with scattered smaller and more rounded ones. A triangular blotch between the eye. A. dark narrow line from snout to 

eye; a broad postocular vitta to the arm, beneath which is a bar of grayish white about half the width. D orsal blotches 
sometimes wanting. 

3229. Yreka., California, and 3231, Klamath lake. Dr. Newberry. 

RANA BOYLII, Baird . 

Ranct lloylii, BAmD, Pr. A. N. Sc. VII, April, 1854, 6'2. 

SPEo. CHAn.- A broad depressed ridge of skin on each side of back. Skin :finely tubercular above. Head broader than long. 
'I'ymiJauum scarcely evident, pustulated. Tibia more than half the length of body ; hind foot leas than half this length; webbed 

entirely to the horny tips; outer toe decidedly longer than the third. An elongated tub~rcle at base of inner toe, with another 
opposite to it. Above dull reddish olivaceous, with indistinct blotches on the back, and fasciae on the lege. Beneath yellowish, 
mottled anteriorly. Two inches long. 

Sacramento river. Dr. Newlwrry. 

AMBLYSTOMA CALIFORNIENSE, Gray. 

PLATE XXX, FIGs. 1, 2, and 3 . 

.Amblystoma californim se, GRAY, Pr. Zool. Soc. Loud. Jan. 1853, 11; pl. vii. 

SP.P:o. CHA&.- Blaclt. Sides of lips, lower part of neck, body and te.il, and limbs, with large white spots. Palatine teeth in an 
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elongated angular transverse line, bent forwards in the middle and extending to the outer edge of the hinder part of the internal 

nostril.-(Gray.) 

Petaluma, California. E. Samuels. 

AN AIDES LUGUBRIS, Baird. 

PLATE XXX, FIG. 4. 

Salamandra lugubri&, HALLOWELL, Pr. A. N. Sc. IV, 1848, 26 . 

.Anaidu lugubris, BAIRD, Iconographie Encyclopedia, II, 18t9, 256.- GIRARD, Rerp. U. S. EL Ex. 1858, 8; pl. i, 
figs. 26-33. 

Columbia river. Dr. Newberry. 

SIREDON GRACILIS, B air d. 

PLATE XLIV, FIG. 2. 

SPEO. CHAR.-Body slender; head short; branchial arches almost vertical, their pectination coarse and distant. General 
color reddish brown, marmorated and blotched, (almost vermiculated,) obscurely with blackish; quite distinctly on the 
belly. Length 6~ inches. Head and body about 3~. 

This species differs from S. lichenoides 1 in the variegation of reddish brown and dark brown 
in nearly equal proportions. The body is more slender; the branchial arches more perpendicular 
to the axis of the body. The feet are quite well developed. The form iR much more slender 
than inS. mexicanus, the l imbs stouter, the color quite different. 

4080. Caseade mountains, near latitude 40°. Dr. Newberry. 

1 A full grown specimen of S. licherwides1 from the Rocky mountains, is figured on the same plate for comparison. 
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