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THEORY ortac EARTH,

ARTICLE VI

Of Shells, and other productions of the Sea, found
in the Tnterior Parts of the Earth.

Have often cxamined quarrics, the ftones of

which were full of (hells, T have feen whole
hills compofed of thells, and chains of rocks in~
termixed with fhells through their whole extent.
The quantity of fhells, and other productions
of the fea, i, in many places, fo prodigious, that
it is difficult to believe any more of them
exifted in their natural clement. It is from
thie enormous quantity that no doubt remains
of the earths having continued for a very
long time under the waters of the fea. The
number of fea-fhells found in a foffl or petri-
fied fate is fo amazing, that were it not for

this
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this circurnftance, we never fhould have had 2
proper idea of the furprifing quantities of thofe
animals to which the ocean gives birth.  We
muft not, therefore, imagine, like thofe who
talk and reafon concerning things they nevet
Gaw, that fhells are only to be found fcattered
here and there by chance, or in finall heaps, like
thofe of oylters thrown from our doors.  They
appear, ‘on the contrary, in- mafles like moun=
tains, in banks of 100 or 200 leagues in length.
They may often be traced through whole pro-
vinces, and in maffes of 50 or Go feet thick.
1t is only after having learned thefe fats that 2
man s entitled to eafon on this fubjec:

The thells of Turenne may ferve as a friking
example.  Letus attend to the defeription given
of them by the hiftorian of the Academy*.

¢ Though figured ftones, and even foffil fhells
¢ found in the bowels of the earth were remark-
¢ cd in all ages and nations, they were generally
confidered, even by philofophers, as lufus na=
ture; the production of them was afcribed
to chance, or to fome unaccountable and for-
tuitous train of circumftances; and, of courfe,
this wonderful phanomenon added nothing
to the flock of knowledge. An ignorant pot-
¢ ter in Parist, who knew neither Greek nor
¢ Latin, about the end of the 16th century, was

the

B

0, P. 5.
§ The correfpondence of Palifly’s ideas with thofe of the
ascients, is worth remarking. © Conchulss, arenas, buccinas,
« caleulos
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© the firft man who ventured, in oppofition’ to

< all the learned, to affirm, that foffil fhells were
¢ real fhells originally depofited by the fea, in
¢ thofe places were they are found; that real
animals, and particularly fithes, beftowed on fi-
d ftones their various forms, &c. and he
s lml(lly dcrcd the “lmIL {chool of Ariftotle to
His name was Bernard
Palify 3 ‘and he was perhaps the moft confpi-
cuous example of a philofophical genius, un-
improved by art or learning. His fyftem,
however, has lain dormant for neara century,
and even his name has almoft been forgor.
At laft, feveral philofophers revived Paliffy
ideas; and feience has derived great advantage
from all the foffil thells and figured ftones
which have appeared in the earth: They are
now, perhaps, become too common, and the
uences drawn from them too incon~

¢ But Reaumur’s late obfervations on the fub-
je& are aftonifhing. He difcovered a mafs
below ground of 130,680,000  cubic fathoms
of helis, cither whole or in fragments, with-
out the leatt mixture of flone, earth, fand, or
other forcign matter. Before this remarkable
inflance, foffl fhells never-appeared in fuch
enormous quantities, nor without being mixed

+ Seleslos varlenfefton, fsquenti G, quibafdam etam i -
183 aperiry cer i b kPl avions b eadpenda

0 poxiveleal Herodohms Elkcs Boabo Bsaias Dol
¢ Plusshus, Ovidis, et ki’ Vide Daufui, Tesr t agon,p.7.

¢ with
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< with othier bodies: This prodigious mafs lies
< in Turenne, more than 36 leagues from the
© fea. It is of great fervice to the peafants of
¢ that province; they ufe the fhells for marl in
¢ fertilizing their lands, which would otherwife
¢ be perfedly barren.

« What the peafants. dig out of the earth, to
¢ the depth of eight or nine feet, confifts only
< of fragments of fhells; but thefe fragments are
¢ eafily recognifed €0 be thofe of real fhells; for
¢ they Rill retain their original channels or fur-
¢ rows, and have only loft their luftre and var-
¢ nifh, as moft fhells do, after having remained
¢ long under ground. The fmalleft fragments
© are only duft; but we know them to be the
¢ duft of fhells, becaufe they confit of the very
¢ fame matter with the larger fragments, and
« the entire fhells, which are fometimes found.
¢ The fpecies both of the large fragments and
¢ of the entire fhells, arc cafily diftinguifhable.
¢ Some of thefe fpecies belong to the coalt of
¢ Poitou, and others of them to foreign fhores.
¢ This mafs likewife furnifhes corals, and other
¢ productions of the fea. Falu is the name by
¢ which this matter is diftinguifhed in that pro-
¢ vinee; and it is found, wherever the ground
¢ is dug, through an extent of about nine leagues
¢ fquare. 'The peafants never dig deeper than
¢ about 20 feet; becaufe, fays Reaumur, they
¢ imagine that the expence of labour would ex-
¢ ceed the value of the commodity. They might,

¢ however,
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¢ however, dig deeper. . But our calculation of
¢ 130,680,000 cubic fathoms proceeds upon the
¢ fuppofition of only 18 feet deep, and. 2200
¢ fathoms to the league. Every article, there-
¢ fore, is undervalued, and this mafs of fhells
¢ muft greatly exceed the above caleulation if
¢ the quantity be only doubled, this wonderful
¢ phanomenon will be greatly augmented.

¢ In phyfical fa@s, there are little circum-
< fances, often overlooked by the bulk of man-
¢ kind, which are, notwithftanding, of great
¢ confequence in illuftrating the fubje&t. M. de
¢ Reaumur has remarked, that all the fragments
¢ ofthells lic horizontally in the great mafs; from
¢ which he concludes, that the fragments ‘were

not depolited at the fame time with the entire
¢ fhells which originally formed this mafs; be-
¢ caufe, fiys he, the fuperior fhells would, by
¢ their wei ve broken the inferior ones,
¢ and the fragments, in that cafe, would necel.
¢ farily have been difpofed in a thoufand diff
¢ ent dire@ions. The whole, therefore, whether
€ entire or broken, muft have been gradually

¢ tranfported thither by the fea, and, of courfe,
¢ their pofition mult have been horizontal. But,
¢ though time alone was fufficient to brealk them
¢ down, and even to calcine them, it could not

heir tranfport-
¢ ation muft have been gradual; for, it is im-
¢ pofible that fach an immenfe number of fhells

¢ could be fuddenly crouded together, and yet
¢ preferve

9
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preferve a pofition uniformly horizontal 3 and
their being affembled in one place, demonfirates
this place to have once been the bottom of a
gulf or bafon,

¢ Though there are many veftiges of the uni-
verful deluge which is recordediin feripture, yet
the mafs of fhells at Turenne could not be an ef-
fedk of this deluge, Perhaps fuch an amazing
mafs isno where to be found, even in the bot.
tom of the fea. But, fuppofing the deluge to
have forced fuch a quantity from the occan,
they would neceffarily be carried off with vio~
lence and precipitation; and, confequently,
could never have been depofited in the fame
pofition.  They muft have been tranfported,
flowly floating in the waves ; and, of courfe,
theiraccumulation would require a much
longer time than a year.

¢ Upon the wholc, it is plain, that, eithet be=
fore or after the deluge,the earth, at leaft fome
parts of it, muft have been in a very different
fituation from what ¢ now appears; that thie
fea and land muft have had a different arrange-
ment ; and that there was formerly a great
gulf in the middle of Turenne. The changes
recorded in hiftory, or even in ancient fable,
are inconfiderable ; but they give us fome idea
of what might be produced in a long feries of
ages. M. de Reaumur conje@ures, that Tu-
renne was formerly a gulf of the fea, and that
the fhells were tranfported by a current, - But

VOL. I N ¢ thig
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this is only a mere conjeéture, thrown out to
fupply. the place of a fack as yet imperfealy
known. Before any certain conclufion can
be drawn, we muft have geographical charts of
all thofe places where thells are found below
the furface of the earth. To accomplifh this,
much time nl\d numberlefs oblcrulmns are

artive at maturity in a very fhort time.
multitade of individuals in every fpecies is a
tion of their amazi

fingle day, for example, a mafs of oylters, of

feveral fathoms in thicknef, is often raifed ;
the rocks to which they are attached, diminik
confiderably in a fhort time; and fome banks
are; entirely exhaufted. The following year,
However, furnifhes an equal quantity, and not
the fmalleft diminution appears. It is even
doubted, whether a natural bed of oyfers was
ever entirely exhaufled. 2. The fubflance of
thells s analogous to that of flone ; they are
long preferved when immerfed in foft matter 3
and they eafily petrify when connected with
matter. naturally hard ; thefe foffil fhells, there=
fore, and other produtions of the fea found on
Iand, being the fpoils of many ages, muft neccf:
farily have accumulated into large mafles.

16 We
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We have already remarked the prodigious
quantities of fhells preferved in marble, lime-
flone, chalk, marl, &c. They appear in
maffes like hills or mountains ; and they often
compofe ‘more than one half of the bodies
in which they are contained. Sometimes they
appear entire, and at other times in fragments,
but large enough to enable us to diftinguith their
refpeQive fpecies.  Here our knowledge of this
fubjed, derived from obfervation, ftops. But I
go farther, and maintain, that fliells are the me-
diam employed by ‘matuté in'the formation’of
moft fories; “that ehalk;. marl; and lime-Rone;
confitentirely of the duft or fragments of fhells;
and, confequently, that the quantity of decom=
pofed thells is infinitely” greater than that of
thofe which have been preferved. Thefe pofi=
tions fhall be fully eftablithed in the fe@tion upon
minerals 3 and I fhall only here: eshibic the
point of view in which the different firata of
the carth ought to be confidered. The firft bed,
in which nothing of the original frucure ap-
pears, is compofed of mud depofited by dews,
rains, and fnow, and of particles of animal and
vegetable fubftances. ~ The inferior beds: of
chalk, mar], lime-flone, and marble, are com=
pofed of the fpoils of fhells and other fea-bo-
dies, mixed occafionally: with entire fhells or
fragments of them. But clay and vitrifiable
fand are the materials which compofe the inter~
nal parts of the g,lobc Thefe fuban
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vitrified at the time the carth affumed its figure,
which neceffarily implics, that the whole vias
then in a melted ftate. The different. {pecies of
granite, flint, free-flone in large maffes, flate,
and. coal, derive their origin from fand and
clay, and are alfo difpofed in beds. But tufa
and pumice, free-ftone and flint in fmall or de-
tached pieces, cryflals, metals, pyrites, moft
minerals, fulphurs, &. are matters, the forma-
tion of which is recent, when compared with
that of marble, calcinable ftones, chalk, marl,
and other fubflances that are difpofed in hori-
zontal beds, and contain fhells, or other relics
of the ocean.

As the terms I have employed may appear
abfeure or ambiguous, it is neceffiry to explain
them. By c/ays, I mean not only the white and
yellow clays, but likewife the blue, the foft, the
hard, the laminated, &c. which I confider to be
the feoriz of glafs, or the decompofitions of
glafs. By fand, 1 always underftand vitrifiable
fand; and I comprehend, under this denomina-
tion, not only the fine fand which produces free-
ftone, and which I maintain to be the powder
of glafs, or rather of tufa, but alfo that fand rub-
bed off free-ftone, and the fill groffer kind re-
fembling fmall gravel, proceeding from granite
and rock-ftone, and. which is brittle, angular,
and reddifh, and generally found in the beds
of thofe rivers which defeend precipitantly
from hills or mountains compofed of granite

or
IS
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or common rock. ‘The river Atmanfon, swhich
runs by Semur-in Ausois, where all the flories
are of common rock, carrics down great quan-
tities of this grofs, rough, and brittle fand. | T
s of the fame nature with rock-fone, of which
it is only fmall portions, as calcinable gravels
are " only  particles ' of free-ftone. - Befides,
rock-flone and granite are the fame fubftances 5
but I have ufed both terms, becaufe they are
confidered by fome as different fpecies. The
fame may be remarked of flints and of free-
flone in large mafles: Thefe alfo are fpecies
of granite; and I call them flints in large
maffes, becaufe, like calcinable ftones, they are
difpofed in beds, and alfo to diftinguifh them
from flints and free-ftone in fmall mafles, as the
round flints and fand-ftones, which have no con-
tinuation, or are not found in beds of any ex-
tent.  Thefe are recent productions, and have
not the fame origin as fint and free-ftone in
large maffes, which form regular and extenfive
frata. - Under /late T comprehend the blue, the
white, the gray, the reddifh, and all the plated
fones. Thefe bodies are generally found be-
low laminated clay, and feem to be nothing elfe
but clay hardened into thin firata by drying ;
and this is the reafon of fo many cracks or fit-
fures remarkable in fuch fubftances. Coal and
jetare likewife referable to clay, and are found
under the laminated clays or flate. By fufa T
mean not only the: common pumice which s

N3 full




198 OF FOSSIL SHELLS, &c.

full of holes, and has ai organized appearance,
but all beds of ftone formed by the fediments of
running waters, all the flalaites, incruftations,
and every kind of flone that difolves by fire.
Tt does not admit of a doubt that all thefe are
new fubftances, and that they are conftantly
growing. Tufa is only a mafs of ftony matter,
not diftinguithed by regular ftrata. This mat-
teris commonly found in fmall hollow cylin-
ders, is regulaly fhaped, formed by rills or per-
calations at the foot ov upon the declivitics of

s, and confifting of coats of marl or calcareous

rater of this kind of tufa, and it is always ei-
ther oblique or firaight, according to the direc-
tion of the rills by which it is produced. The ex-
tent of thefe fpurious quarri
and generally proportioned to the height of the
‘mountains which furnifh the materials of their
growth, The intervals between the cylinders
of the tufa, by the daily addition of frefh ftony
matter, are at laft flled up, and the whole af-
fumes a compact and folid form ; but it never
acquires the hardnefs of ftone, and, for that rea~
fon, is denominated by Agricola, marga tofacca
Jfilulofe. Tn the tufa are often found impref-
fions of the leaves of fuch trees and plants as
grow in the neighbourhood; land-hells, well
preferved, are likewife frequently found in the
tufa, but never fea-fhells; it is, therefore, a
recent production, and ought to be ranked with
faladtites,
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ftalaites, incruftations, &c. Al ‘thefe. new
fubftances are a kind of fpurious ftones, formed
by the wafting of others, but never arrive at the
confiftence of real petrifation.

Cryftal, precious ftones, every flone that has.
a regular figure, and even flints in fmall mafles,
and confifting of concentric coats, whether
found in the perpendicular fiffures of rocks; or
lfewhere, are only exudations, or the concret~
ing juices of flint in large mafles ; they are,
therefore, new and fpurious. productions, the
genuine falactites of fint or of granite.

clls are never found in common rock or
granite, nor in free-flone, although they. often.
appear in vitrifiable fand, from which free-ftone
derives. i[§ origin.  This circumftance feems to
indicate, that fand, unlefs when perfectly pure,
cannotunite into free-ftone or granite; and that
a mixture of fhells, or of other heterogeneous
bodies, totally prevents. it from cementing. I
have often examined thofe fmall round ftones,
found in beds of fand which are mixed with
fhells, and never could difcover in them a fingle
fhell. Thefe round flones are true concretions
of free-ftone, formed in thofe places where the
fand is pure, and not mixed with heterogeneous
matter; which is the reafon why no larger:
maffes are produced.

We formerly remarked, that, at Amfterdam,
which is a very low country, fea-thells were
found oo feet below the furface, and at Marly-

N4 La-Ville,
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1a-Ville, 6 leagues from Paris, at the depth of
75 feet. 'They have alfo been found in mines
below beds of rock of 5o, 100, 200, and even
of 1000 feet thick, as is apparent in the Alps
and Pyrennees, where fhells and other fea-bodics
are found in the inferior firata of immenfe
socks, which have been cut through in a perpen=
dicular dire@tion. ‘But to proceed i order :
Shells are found in the mountaing of Spain,
France, and England, in all the marble quarries
of Flanders, in the mountains of Gueldres, in
all the hills round Paris, in thofe of Burgundy
and Champagnes in a word, in all places where
the bafis is not compofed of frec-frone or tufa g
and, in all thefe places, the fubflance of the
ftones confifts more of fhells than of any other
matter. By fhells, I mean not only the re-
mains of thell-fifh, but likewie thofe of crufta-
ceous animals, the briftles of fea-hedge-hogs,
and all the productions of fea-infets, as co-
rals, madrepores, aftroites, &c.  Any man may
be convinced, by the evidence of his own eyes,
that, in moft marbles and calcinable ftones, the
‘proportion of fea-bodics is fo great, as to exceed
the matter by which they are united,

But, farther, fea-bodies are found even on the
tops of the highelt mountains of the Alps; for
example, on the top of Mount Cenis, in the
mountains of Genes, in the Apennines, and in
moft of the flone and marble quarries of Italy.
They appear in the fiones of which the moft

ancient

OF FOSSIL SHELLS, "&c. 201

ancient buildings in Rome are conftruted; in
the mountains of Tirol, in the centre of Italy,
on the tap of Mount Paterne near Boulogne, in
the hills of Pouille, in thofe of Calabria, in many
parts of Germany and of Hungary, and, laftly,
inall the high grounds of Europe*.

In Afia and Africa, travellers have obferved
fea-thells in feveral places; for example, ¢ upon
¢ the Caftravan mountains, above Baruth, fays
Shav f, ¢ where there is a curious bed of whitifh
¢ ftone, but of the flate-kind, which contains, in
¢ every fleak of it, a great number and variety
¢ of fifhes. Thefe, for the moft part, lic ex=
¢ ceedingly flat and comprefied, like the foffil
¢ fern plants; yet, at the fame time, they are fo
¢ well preferved, that the fmalleft firokes and
¢ lineaments of their fins, fcales, and other fu-
¢ perficial diverfitics, are cafily diftinguifhed.”
Between Cairo and Sucz, and particularly upon
all the hills of Barbary, fays the -fame author,
are many petrified {hells and echini; moft of
them exa@ly correfpond with the different fpe-
cies fill exifting in the Red Sea. As to Europe,
petrified fithes are to be met with in Switzer-
Jand, Germany, the quarry of Oningen, &c.

Foffil fhells, fays M. Bourguet, are to be
found in the long chain of mountains. ftretch-
ing from Portugal to the moft cafterly parts of
China, in the valleys of Europe, and in all the

® See Steno, Ray, Woodward, &e.
+ See Shaw's Travcl, p. 3441 3
mountains
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mountains of Africa and America; and hence,
he rematks, we may conclude, that they alfo
exift in thofe parts of the globe with which we
are fill unacquainted.

The iflands of Europe, of Afia, and of Ame-
vica, wherever men have had occafion to dig,
whether in-the mountains or in the valleys,
furnifh many fpecimens of foffil fhells; and
this circumftance demonftrates, that iflands are
analogous in fteucure and formation to their
ncighbouring continents,

Thefe fas are fofficient to prove, that foffil
fhells, petrified fifhes, and other produdions of
the ‘ocean, exift in great quantities in almoft
every place where proper invefligations have
been made. ¢ Itis true,’ fays Tancrid Robin-

¢ that fea-fhells are difperfed occafionally
onthe earth by armics, and by the inhabitants
of towns and villages.  La Loubere relates, in.
his voyage to Siam, that the monkeys of the
Cape of Good Hope perpetually amufe them-
felves by tranfporting thells from the fhores of
the fea to the tops of the mountains.  But this
is no folution to the queftion, why thefe fhells
are difperfed through every climate of the
carth, or why they are found in the bowels of
the higheft mountains, and difpofed in beds,
like thofe in the bottom of the ocean.”

Upon perufing an Italian letter, printed at
Patis in. the year 1746, concerning the changes
* See Lettres philofoph. fur Ia formation des fls, p. 205.

this

{on,
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this globe has undergone, T was atonifhed to
find a repetition of Louberc’s fentiments,  Pe=
trified fithes, in the opinion of this writer, are
always of rare fpecies, which were rejected from.
the Roman tables, becaufe they were not
efteemed to be wholefome: And as to foffl
thells, he fays, that the pilgrims brought
from Syria, in the time of the crufades, thofe
hells peculiar to the Levant, which are now
found petrified in France, in Italy, and in other
parts of Chriftendom. Why did he not add,
that the monkeys tran(ported fhells to the tops
of the highelt mountains, which never were
inhabited by men? This he might have done
with great facility, and it would have given an
air of credibility to his hypothefis! How fhould
men, who pretend to philofophy, differ fo wide-
Iy in their opinions? It is not fufficient, it
would appear, to find foflil fhells in almoft
every part of the carth where pits have been
dug, nor to have quoted the teftimonies of na~
tural hiftorians, as thefe authors may, according
t0 certain fyftems, have imagined that fhells ex—
ifted where none were to be found: We fhall,
therefore, to_ prevent all prejudices of this kind,
quote the authority of fome authors who had
no theory to fupport, and whofe habits of ob=
fervation could only enable them to recognife
fhells that were entire, and in the beft preferva-
tion.  This teftimony will, perhaps, have great~
¢r authority with men who cannot judge of the

fadts,
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fadts, nor know the difin@tion between real
thells and their petrifaions.

Livery man may examiné with his eyes the
banks of fhells in the hills round Paris, and
efpecially in the ftone-quarries, as at Chauflée
near Seve, at Ifly, Pafly, and other places. A
great quantity of lenticular flones are to be
found at Villers-Cotterets; the rocks are almoft
entirely compofed of thefe ftones; and they are
ircegularly interfperfed with a kind of cement,
by which they are united. At Chaumont, the

hells is fo great, that the whole

I are pretty high, appear to confift of

The fame phnomenon is exhic

gnon near Rheims, where there

is a bank of fhells of about four leagues broad,

and the length is flill more confiderable, T

meation thefe places, becaufe they are famous,
and the thells firike the eye of every beholder.

With regard to foreign cotntrics, let us at«
tend to the remarks of travellers.

* In Syria and Phacuicia, in the neighbour-
¢ hood particularly of Latikea, the rocks are of
¢ ahard chalky fubflance, from whence the ad~
¢ jacent city might borrow the name of the

MWhite Promontary. The Nakoura, formerly
called the Seala Tyriorum, is of the fame nae
tureand complexion ;. both of them including
a great variety of corals, fhells, and other re.
mains of the deluge *.”

# See Shaw's Travels, p. 344

¢ But
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¢ But foffl thells, and other the like teflimo-
nies of the deluge, are very rare in the moun-
tains near Sinai, the original menftruum, per-
haps, of thefe marbles, being too corrofive to
preferve them.  Yet, at Corondel, where the
rocks: approach nearer to our free-flone, I
found a few chama and pecunculi, and a cu-
tious echinus of the difcoid kind, The ruing
of: the fiall village at Ain-cl-Moufay and the
feveral conveyances we have there for water,
are all of them full of foffil hells. The old

walls of Suez g

of its harbour, are |

terials, all of them probably from the fu

quarry. Between Sucz and Cairo, likewife,

and all over the mountains of Lybia, near

Egypt, every little rifing ground and hillock

difcovers great quantities of the echini, as well
¢ as of the bivalve and turbinated fhells, moft of
¢ which exactly correfpond with their refpeclive
¢ families fill preferved in the Red Sea *.”

The moving fand in the neighbourhood of
Raz Sem, in the kingdom of Barca, covers many
palm-trees, echini, and other petrifations. Raz
Seme fignifies the bead of @ fifb, and is the name
of what is called the petrified village, where it
has been alledged, that men and women, with
their children, cattle, furniture, &c. may be fecn
converted into fone. ¢ But,’ fays Mr. Shaw,
« all this is mere fiction, as I learned not only

* Shaw's Travels, p. 444
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¢ from Mr. Mair, Conful at Tripoli, who fent fes
© veral people to examine into the fat, but allo
< from men of credit and learning who had been
¢ on the fpot.”

Near the Pyramids Mr. Shaw difcovered fome
fones which had been hewn by workmen, and
were mixed with little round bodies like lentils,
and fome of them refembled barley half peeled.
© Thefe,” he fays, * were fuppofed to have been
¢ fragments of victuals left by the workmen,
¢ and are now petrfied.  But this account ap-

¢ pears to be very improbable,’ &c. Thefe
lentils and grains of barley are nothing but pe-
trified fhells, known to cvery naturalift by the
name of lentil-ftones.

< Many foffil flones,’ fays Miffon %, ¢ are
¢ found in the neighbourhood of Macftriche,
* efpecally near the village of Zichen or Tichen,
¢“and in the mountain called the Huns.

¢ In the environs of Sienne, near Certaldo,
¢ are many mountains of fand filled with differ-
¢ cnt kinds of fhells, Monte-mario, about a
¢ mile from Rome, is alfo full of them. I have
¢ remarked them in the Alps, in France, and
© in other'places.  Orlearius, Steno, Gambden,
¢ Speed, 4nd many other writers, have related

g0, fays Thevenot
< was called Porphyris by the ancients, on ac=

© S Vorags de i, wn. 3. . 105
-+ Ibi 4 5

oysgs de Theveror, tom. 1.
g ¢ count
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¢ count of the quantities of porphyry found in

<it’ Now, porphyry, as obferved above, is

compofed of the prickles of the echinus, or feas

hedge-hog, united by a very hard ftony cement.

¢ Oppofite to Inchené, a village on the eaft

¢ bank of the Nile, I found petrified plants

¢ growing naturally on a piece of ground about

¢ two leagues in length, and of an inconfiderable

breadth. - This is one of the moft fingular

productions in nature. The plants refembled

the white corals which grow in the Red Sea *.

¢ There are feveral fpecies of petrifaction on

Mount Libanus, and, among others, flat ftones

which contain the fkeletons of fifhes entire,

and well preferved ; chefnuts, and fmall

branches of coral, of the fame fpecies with

what grows in the Red Sea, are likewife found
on this mountain +.”

¢ In mount Carmel,’ fays Shaw, © we gather &

¢ great many hellow fones, lined in their infides

¢ with a variety of {parry matter, which, from

fome diftant refemblance, are faid to be petri~

¢ fied olives, melons, peaches, and other fruit.

Thefe are commonly beftowed upon pilgrims,

not only as curiofities, but as antidotes againft

feveral diftemps The olives, which are

lapides Juduici, as they are commonly called,

have been always looked upon, when diffolved

in the juice of lemons, as an approved medi-

* See Voyage de Paul Licas, tom. 2. p. 380
£ 16id. tom. 3. pr 32 A
cine
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¢ cine againft the flone and gravel ®.” Thefe
lapides Fudaici are the points of the echinus.

¢ M.'la Roche, a phyfician, gave me fome
¢ petrified olives, called lupides Fudaici, which
¢ grow in great quantities upon the mountains,
¢ where are to be found, according to my in~
¢ formation, other ftones, which in their infide
< contain perfeét reprefentations of the natural
¢ parts of men and women f. Thefe are the

hyferolithes.”

¢In going from Smyrna to Tauris,’ fays Ta~
vernier, ¢ when we came to Tocat, the heat was
¢ exceflive; we therefore left the common road
¢ to the north of us, and went by the mountains,
¢ where there are always fhade and cool breezes.

Tn many places we found fhow ; and, upon the

tops of fome of thefe mountains, we faw fhells
refembling thofe upon the fea-fhore, which is
an extraordinary phznomenon.’

Let us attend to what Olearius fays concern-
ing the petrified hells he obferved in Perfia, and
in the rocks where the fepulchres have been
eut near the village Pyrmarus.

¢ Three of us afcended, by mutually affiting
¢ cach other, the moft frightful precipices, and
¢ at laft gained the fummit, where we found
¢ four large chambers, with feveral niches cut
© out of the folid rock : But what ftruck us moft
¢ was, to find in this vault, on the top of the

® See Shaw’s Travels, p. 44
4+ Voyag. de Moncanys, p. 334.
¢ mountain,
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mountain, mufele-hells; and in’ fome parts
they appeared in fuch quantities, that this
whole rock feemed to.confift of: nothing but
fand and fhells. In returning from Perfia,
we perceived feveral of thefe fhelly mountains
upon the coafts of the Cafpian Sea.’

To thefe anthoritics many. others might be
added, were I not apprehenfive of tiring thofe
who need no additional proofs on. this fubjec,
and who have perceived with their eyes, as T
have done, the exiftence of fhells in all places
where they have been fearched for,

In France, we find not only the fhells belong-
ing to our own coafts, but thofe which never
appeated in our feas. Some philofophers even
alledge, that the number of forcign. petrificd
thells greatly exceed thofe of our own climate.
But this opinion feems not to be well founded 3
for, independent of fuch fhells as lie in the bot-
tom of deep water, and are feldom brought up
by fifhers, and, of courfe, are regarded by us as
foreigners, though they may exift in our

fon, that more of the pet
g to our own fhores than to, any

hells, Timpets, navtili, fars, tul

madrepores, &c. which are found (¢

are really produced in our feas :

many fea

or unknown, as the cornu ams
voL. 1. °
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pides Judaic, the large ferew, the buccinum, call:
ed abajour, &. yet I am convinced, by repeat-
ed obfervation, that the number of thefe fpe=
cies is inconfiderable, when compared with the
thells which belong to our own coafls, Befides,
the madrepores, aftroites, and all thofe fea-bodies
formed by infe@s, conftitute the bafis of our
marbles and lime-flone ; for the fhells, however
abundant, make but a finall part of thefe ftones,
and many of them are produced in our own
feas, and particularly in the Mediterranean.

The Red Sea produces corals, madreporés,
and fea-plants, more abundantly than any other.
The port of Tor furnifhes an amazing quantity.
In calm weather, the quantity exhibited is fo
great, that the bottom of the fea refembles a
foreft. Some of the branched madrepores rife
from cight to ten fect high. They are alfo
very common in different parts of the Me=
diterrancan 3 and are to be found in all gulfs,
iflands, &e. of every temperate climate, where
the fea is not very deep.

Mr. Peyflonel was- the firft who difcovered
that coral, madrepores, &ec. were not plants, but
that they derived their origin from animals.

difcovery was long doubted.

© firft rejecled it wich dif-

ained uriiverfal allent; and

what was for-

, are nothing but hives,

o rather lodges, formed by infedts for their own
habitation.
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habitation. Thefe bodies were originally claffed
with minerals, then with plants, and now they
muft for ever be recognifed as the genuine ope-
ration of animals.

Many fhell-fith inhabit the deepeft parts of
the ocean, and are never thrown upon the coafts;
authors have, therefore, termed them Pelagic,
to diftinguifh the
they call Littorales. Ttis probable that the cornt
ammonis, and fome other fpecics, found only in
a petrified fate, belong to the former, and that
they have been impregnated with ftony matter
in the very places where they are difcovered. It
s alfo probable, that the fpecics of fome animals
have been extinguifhed, and that thefe fhells
may be ranked among their number. The e
traordinary foffil bones found in Siberia, in Ca-
nada, in Ireland, and feveral other places, feem
to confirm this conjecture; for no animal has
hitherto been difeovered to whom bones of fuch
enormous fize could poffibly belong.

Foffil thells, fays Woodward, are found from
thetop to the bottom of quarries, in pits, and in
the deepeft mines of Hungary : And we are in-
formed by Mr. Ray, that they are found' in the
rocks on the fhores of Calda, and in Pembroke-
fhire, at the depth of 200 fathoms ™,

Shells not only appear in a petrified ftate at
great depths, and he tops of the highelt
mountains, but they are alfo found in their na~

P 178
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tural condition, having the colour, luftre, -and
lightnefs of fea-fhells; fo that, to be fully fatif-
fied on this fubje&t, nothing farther is requifite
than to compare them with the fhells found on
fhores of the fea. 'The fighteft examina-
tion will convince us, that petrified and foffit
thells are precifely the fame with thofe of the
¢ inarked with the fame fur-
vows and articulations, however minute; and,
inthe gloffopetri and other teeth of fifhes, which
are fometimes found adhering to the jaw-bone,
it is obvious, that the teeth are worn and po-
lithed at the extremities, that they have been
ufed by the living animals.
Foffil fhells are almoft every where to be met
with; and, of thofe of the fame fpecies, fome
fimall, others lurge, fome young, others old,
e hers imperfect; and fometimes
young ones L 2 to the old.
The {hell-fifh called ]’.//mm lus a long
tongue the extremity of which
offcous, that it pi
in order to & |\ounﬂ\mcm from ]
Shells pierced in this manner are ofien found
in the bo: of the earth; wi
teftible proof that they were formerly
by living fifhes, and that they exifted in the fame
places with the purpura®.
The obelifks of St. Peter’s at Rome, accord~
ing to John of Latran, were faid to have been
# See Woodward, p. 296.
brought
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brought from the Egyptian pyramids: They
confift of a red granite, which, as formerly re-
marked, contains no fhells. But the ancient
marbles of Africa and Egypt, and the porphyry
fiid to have been brought from Solomon’s
temple, and the palaces of the Egyptian kings,
and employed in feveral of the Roman buildings,
are full of fhells. Red porphyry is compofed
of an infinite number of the prickles of that
fpecies of cchinus called a fea-chefiut; they
are placed very near each other, and form the
white points of the porphyry. ~Each of thefe
points have a black fpeck in the middle, which
is the fe@ion of the longitudinal tube of the
prickle of the echinus. At Ficin in Burgundy,
ues from Dijon, there is a red flone

r to porphyry, that it differs only in
denfity, not being harder than marble : It is cn-
tirely compofed of the points or prickles of the
echini, and the firatum of it is confiderable both
in thicknefs and extent. Many excellent picces
of workman(hip are made of it in this province,
and particularly the fieps which lead to the pe=
deftal of the equeftrian ftatue of Louis le Grand,
This fpecies of flone is alfo found in

Montbard in Burgundys it is fofter than marble;
but it contains flill more prickles of the echini,
and a fmaller proportion of red matter. Thus
the ancient porphyry -of Egypt, and the por-

gree of harduefs, and o the quantity of
03 prickles
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s or points of the cchinus conained in

With regard to what is called green porphyry,
T imagine it to be rather 2 granite than a por-
phyry. It is not, like the red porphyry, com-
pofed of the prickles of the echinus; and its
fubflance has a greater refemblance to that of
common granite. The ancient walls of Vola-
tera in Tufcany have been built of flones in
which are many fhells, and thefe walls were ere@-
ed 2500 years ago*, Moft marbles, porphyries,
and other flones employed in the buildings of
the ancients, contain fhells and other producions
of the ocean, in the fame manuer as fome of our
modern marbles. Hence we may coriclude, that,
independent of the teftimony of holy writ, the
earth, before the deluge, was compofed of the
fame materiuls as at |
Upon the whole, i n
fhells are found in Europe, in Afa, in Africa,
ry place where proper refearches have
been made. They are alfo found
the Brafils, for example, in Tucumana, in
ellanica, and in fuch vaft quantities in
s, that what the inhabitants call lime,
which lies immediately below the foil, is nothing
but a congeries of fhelle,  ¢orals, madrepores,
aftioites, and other feasb efe incon-
teftible fats would have led me to conclude,
dliat petrifiedfhells, and other
*Set Steno defolido intra (6hidum, p. 63,
oceans
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ocean, were to be found through the whole
continent of America,” and efpecially in the
mountains, as Woodward affirms. But M. de
1a Condamine, who lived feveral years in Peru,
affures me, that he was never able to difcover
any of them in the Cordelirs, although he had
difigently fearched for them. This phazno-
menon would indeed be fingular, and would lead
to coneliifions ftill more uncommon. But, I con-
fefs, the teftimony of this celebrated obferver
notwithftanding, I am firongly inclined to be-
lieve that there is, in the mountains of Peru, as
well as every where elfe, petrified fhells and other
fea-bodies, although they have not yet been dif-
covered. In matters which depend on teftimony,
the pofitive evidence of two witnefles s a com-
plete proof; but the eviderice of ten thoufand
witnefles, who only declare in the negative, that
they never obferved a particular appearance, gives
rife to nothing more than a flight doubt. Thus
reafon, joined to the force of @ general analogy,
obliges me to perfift in believing that foffil fhells
will ftill be found in the mountains of Peru,
clpecially if they are fearched forin the fides,
and not on the very fummits.

The tops of high mountains are generally
compofed of granite, free-Rtone, and other vitri-
fiable materials, which never contain fhells.
Thefe matters were all formed out of beds of
fand, when they were covered by the fea. But,
when the waters left the mountains, they would

04 carry
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carry offthe fand, and other light bodics, ito the
plains, and leave nothing on their tops but thofe
beds of rack which had been formed below the
firatum of fand. At two, three, or four hune
dred fathoms below the fummit of thefe moun~
tains, we often find marbles and other calinable
matters, difpofed in_parallelbeds, and containi~
ing fhells and other fea-bodies., Hence, if M,
de la Condamine examined only the moft cle-
vated places, which confift of granite,  of free-
ftone, or of yitrifiable fund, it is not furprifing
that he did not find foffil thells, Bat he ought
to have explored the lower parts of the Corde-
liers, and he would unqueftionably have difco-
vered beds, of marble, carth, &c. mixed with
thells ; for fuch: beds have been found in every

part of the world that- has undergone a proper
examination.
But, fuppofing it to be a fact, that the

Peru, nothing could be concluded from it which
could affe@ our theory, Some parts of the
globe, and particularly places of fuch elevation
as the Cordeliers, might never have been cover-
ed with the fea. Thefe mountains, however,
would be an ample field for curious obfe
They would not, in that cafe, confift of parallel
beds. Their materigls wonld. be very, di
from all ‘others : They would have no perpen-
dicular fiffures: The firucture of the flones and
rocks would have no refemblance to thofe of
other
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sther countries: Z/lly; Thefe ‘mountaing would
exhibit the ancient. firucture. of the earth before
it was changed by the motion of the waters;
they would difcover the primitive fate. of the
globe, its original form, the natural asrangement
and connedlion of its parts; - But this notion is
fupported by too flender a foundation ; and it
is more confonant to the rules of philofophy to
belieye that foffil fhells exift in the mountains
of Peru, in the fame manner as they exift every
where clfe.

With regard to the pofition of fhells in beds
of carth or of flone, let us attend to the follow-
ing paffage of Woodward : ¢ All the fhells that
¢ are found in numberlels ftrata of carth, and
¢ rocks, in the higheft mountains, and in the
¢ moft profound quarries and mines, in flint,
¢ cornelian, agate, &c. and in maffes of fulphur,
¢ marcafites, and other mineral and metallic bo-
¢ dics, are filled with the fame fubftances that
¢ compofe the firata in which they are included,
¢ and never with any heterogencous matter's’

p. 206, &c.——¢ We now find in the fand

¥ fone of 4l countries, (the fpecific gravity of

the feveral forts whereof is very little different,
being generally to wat

only thofe conche, p

other (hells that are nearly of the fame gra-

vity, viz. 21 or 2} to 1.~ But there arc ordie

narily found enclofed in it prodigious num-~
bers ;. whereas, o oyfler-fhells, (which are in
< gravity
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< gravity butas about 2 to1) of echini, (which
¢ arebut as 2 or 2 10 1) or the other lighter
¢ kinds of mem fearce onc ever appears therein.
¢ On the contrary, in chalk (which is lighter
¢ than flone, being but as about 2,% to 1) there
¢ are only found echini, and the other lighter
¢ forts of thells 3’ p. 32, 33-

It muft here be remarked, that what Wood-
ward fays with re(pet to fpecific gravity, is not
wniverfally true; for fhells of diffecent fpecific
gravities are often found in the fu
thells of cockles, of oyfiers,
example, are found i the
of carth. In the cabinet of the French King,
there is a cackle petrificd in a corn
echini petrificd in an agate. Hence the diffe
in the fpecific gravity of fhells has had le
fluence upon their pofition in the firata of the
earth than Woodward would have usto
The reafon why the fhells of the echini, and
others of a light texture, abound fo much in
chalk, is owing to this circumftance, that chalk
itfelf is only decompofed fhells; thofe of the
echini being lighter and thinner than others,
would be ‘moft eafily reduced to powder or
chalk; and hence beds of chalk could exift only
in thofe places where were ﬁmmrl) clleded
by the fea great quantiies of
Hhion. oF whith sionld form
which we Aill find fhells that have refifted the

operation

OF FOSSIL SHELLS, &c. 215

operation of time, either in an entire fate, o in
fragments fulficient to difcover their fpecics.
“This fubject hall be more fally treated of in
the article concerning Minerals. I fhall here on-
ly obferve, that Woodward's exprefions ate ofe
ten too general. He appears to affert, that fhells
are found as frequently, ‘and in as great abun-
dance, in fints, cornclians, chalcedonii, ores, and
fulphur, as in other matters. But the fact is, that
fhells are a very rare ph &
or purcly inflammable fubf
marl, and marbles, the quantity of them is fo
prodw\om that it is impoffible

et correfponding to their fpecific g

diough, in general, this may be the cafe, ofteace
all impregnated with
the bodies in which they are immerfed, whe-
ther in the horizontal beds, or in the perpendi-
cular fiflures ; becaufe the whole has been affe@-
ed by the operation of water, though at differ-
ent times and in different manners. Thofe found
in the horizontal beds of fione, marble, &.
have been tranfported and depofited by the
of the fea; and thofe found in fiints,
maters, peculiar to the
ed by rills of
fic or metallic
fibfances 2 er that fills

the thells has been in the fate of a fine
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pable powder ; becaufe every pore of them is
completely filled, and the moulds of them are az
exaét as the impreffons of a feal upon was.

It is, therefore, apparent, that, in ftone, mar=
ble, &c. there are multitudes of fhells fo entire,
and fo well preferved, that they may be come.
pared with thofe in our cabinets, or upos the
fhores of the fea.

¢ There being, I fay, befides thefe, fuch vaft
¢ multitudes of fhells contained in ftone, &c.
¢ which are entire, fair, and abfolutely free from

any fuch mineral contagion; which are to be
matched by others at this day found upon our
fhores, and which do not differ in any refpect
¢ from themr; being of the fame fize that thofe

are of, and the fume (hape precifely; of the
fame fubftance and texture, as confifting of the
fame peculiar matter, and this conflituted and
difpoled in the fame manner as is that of their
refpedtive fellow-kinds at fea the tendency
of the fibres and firiz the fame; the compo-
fition of the lamellz, conflituted by thefe
hmcs, alike in both; the fame vefligia of ten-

(by means whereof the aniims slis fal

el joined to the fh

papillz ; the fame future

clfe, whether witliin or without the fhell, in

< its cavity, or upon its convexity, in the
flance, or upon the furface of it. Befides,
thele foffil fhels are attended with tho ordt,

nary
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nary accidents of the marine ones, x. gr. they
fometimes grow to one another, the leffer fhells
being fixed to the larger: They have the bala-
ni, tubuli vermiculares, pearls, and the like;
il aqally growing upon them.  And, which
is very confiderable, they are moft exa@ly of
thofume fpecific gravity with their fellow-kinds
now upon the fhores. - Nay farther, they an~
fiver all. chymical trials in like manner as the
fea-fells do their parts, when diffolved, have
the fame appearance to view, the fume fmell
and tafte®.”

I have often obferved, with aftonithment,
whole mountains, chains of rocks, and extenfive
quarries, fo full of fhells, and other fea-bodies,
that there was hardly fpace left for the matters
in which they are depofited.

I have feen fome arable fields fo full of pe-
trified cockles, that they might be picked up by
+ biind man, others entirely covered with cornu
ammonis, and others with cardites; and the more
this fubject is inquired into, we fhall be the
more thoronghly convinced, that the number of
petrifactions is infinite, and that it was abfolute~
ly impoffible th il tho malewH TN ARARE
thefe fhells could exift at the fame time.

[ have farther remarked, that the flones of
\ln fe arable lands which abound with petrified
thells in an entire form, well preferved, and de-
tached from all other matter, are frittered down

* Weotward, p. 33, 34

by
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ich deftroys ftones, but has little efs
Fe)viphn peteifiedihell:

Thefe immenfe quantities of petrified fea~
Bodies, found in fo many different places and fi-
tuations, prove, that they could not be tranfport-
ed and depofited by the waters of the deluge;
for the greateft part of them, infiead of being
found in the bowels of the earth, and in folid
mable at the depth of feven or eight hundred
feet, muft have remained on the farface.

In all quarries, petrified fhells form part of

ernal firu@ture of ‘the flone, the furface
T is often covered with flala@ites, a

much lefs ancient than the flone that

s the fhells,  Another proof that. thefe
ived from the deluge is,

fied ftate; and
or other hard

; \\lxcmm, i thefe of
d by ‘the deluge, the remains of land.ani-
d have been found in marbles, as well

the earth was entirely dif-

uired a fecond miracle

power of an univer-
fol diffolvent. Befides, it infers an evident con-

for, if water was then an univerfal
menftruam, how could fhells have been pre-
ferved in the entire fate in w
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“Fhis s an evident demonftration; that no fuch
diffolution took plice, and that the parallel ftrata
were ot formed in an inftant, but were pradual-
Iy produced by fucceffive fediments; for, it is
apparent to every obferver, that the difpofition
of all the materials compofing the earth has been
occafioned by the operation of water. Thé only
queftion,’ therefore, that remains, is, Whether
this arrangement of patts was produced all at
once, orin a fucceffion of time? Now, it has
already been fhown, that it could not poflibly
happen at one. time; becaufe the materials are
not difpofed .'According to their fpecific gravities,
and becaufe they never fuffered a general diffo~
lution.  This arrangement, therefore, muft have
originated from fucceflive fediments. ~ Any other
caufe, or particular revolution, would have given
rife 0 an amngement totally different.  Be-
fid 1 caufes,
could never have pmduwu a uniform difpofi-
tion of horizontal and parallel ftrata throughout
the whole globe.
Let us attend to what the hiftorian of the
Academy *has fid upon this fubject
The many ma £ extenfive inundations,
¢ and the manner in “In_h mou
conceived to have been produced, de
¢ that the furface of this earth has fuffered great
¢ revolutions. However decp we penetrate in-
® Amée 1718, p. 3
to

9
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to the globe, we difeover nothing but ruirs,
bodies of different kinds amaffed and incor-
porated without any order or apparent defign.
If there be any regularity in the fruéture of
the carth, it lies too deep for our refearches 5
we muft, therefore, confine ourfelves to the
ruins of the external cruft, which will be fuf~
ficient to occupy the attention of philofophers.
¢ M. de Juffien difcovered; in the neighbour=
hood of St. Chaumont, a great. quantity of
flaty or laminated flones, every. lamina of
which was marked with the impreffion of a
ftem, leaf, or other portion of fome plant.
The impreflions of leaves were uniformly
extend . as if they had been firetched in
the flongs by the hand 5 a clear demonftration,
that they had been tranfported by water,
which always keeps leaves in that pofition:
their firuations were various, and fometimes
they lay acrofs cach other.

¢ It is natural to imagine, that a leaf depofited

¢ by water upon foft mud, and then covered
by a fimilar layer of mud, would imprefs
upon the undermoft layer the figure of its one
fide, and upon the uppermoft the figure of its
oppofite fide; and, after thefe layers hardened
and petrified, that they would each bear an
impreffion of a different fide of the leaf. But
¢ this fuppofition, however natural, does not
¢ take place: the two lamine of flone uni-
¢ formly
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* formerly bear the impreflion of the fame fide
© of the leaf, the one in alto, the other in bafs~
€ relief.  For this obfervation, with regard to
© the figured ftones of St. Chaumont, we are in~
¢ debted to M. de Juflieu ; but we leave the ex-
¢ plication of it to himfelf, and fhall proceed to
¢ remarks of a more general and interefting na-
¢ ture.

¢ All the impreflions on the ftones of Saint
¢ Chaumont are of foreign plants, which are
¢ not to be found in any part of France ; they
¢ are natives cither of the Eaft Indies, or of the
¢ warmer climates of America. Moft of them
¢ belong to the capillary tribes, and they are ge~
¢ nerally particular fpecies of ferns, the clofe
¢ texture of which enables them both to make
¢ deep impreffions, and to remain long in a flate
¢ of prefervation. M. Leibnitz was aftonifhed
¢ to find the impreffions of the leaves of a few
¢ Eaft India plants upon fome flones in Ger-
¢ many: In the example under confideration,
¢ the wonder is greatly augmented; for, by
¢ fome unaccountable deftination of nature, it
¢ would appear, that, in all the ftones of Saint
¢ Chaumont, not a fingle impreffion of a native
¢ plant is to be found.

¢ From the number of foffil fhells in the
¢ mountains and quarries exhibited in this coun-
¢ try, as well as in many others, it is apparent,
¢ that it muft have formerly been covered with

voL. I r ¢ the
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¢ the fea. But how could the American or Tn-
¢ dian oceans come hither ?

¢ o folve this and other furprifing phxno-
¢ mena, we may fuppofe, with much probat
¢ lity, that the fea originally covered the whole
« globe. But this fuppofition wilk not anfiwer 5
¢ becaufe no terrefirial plants could then exit =
¢ The plants of one country, therefore, could
¢ only be tranfported to another by great ifun=
¢ dations.

¢ M. de Jufiew imagines, that, as the bed of
¢ the fea is always ri
¢ mud and fand inceffantly carried into it by the
¢ rivers, the fea, at firlt confined by natural dikes,
¢ might at laft furmount them, and fpread over
¢ the land to great diftances ; “or, which would
¢ produce the fame effedt, the dikes might in
¢ time be rendered fo thin, by the conflant ope-
¢ ration of the water, that they would at laft
« give way. Soon after the formation of the
+ carth, when nothing had affumed a regular
¢ or fettled form, fudden and prodigious revo-
« lutions might then be produced, of which we
¢ have. now no examples, becaufe every thing
¢ in fich a fixed and permanent ftate, that
« only flow and inconfiderable changes can take
¢ place : Tt i for this reafon that we find a dif-
¢ ficulty in crediting revolutions more fudden
¢ and tremendous.

fing higher by means of the

© By
12
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& By fome of thefe great revolutions the Weft
or Eaft Indian Oceans might have been poured
in upon Europe : In their journey, they would
tear up forcign plants, carry them off floating
on the waves, and gently depofit them in
fhallow places, from which the waters would
{foon evaporate.”




	0477 Vol 1 Art 8 Fossil Shells
	0478
	0479
	0480
	0481
	0482
	0483
	0484
	0485
	0486
	0487
	0488
	0489
	0490
	0491
	0492
	0493
	0494
	0495
	0496

