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Columbus himfelf remarked, that, on the weft
coafts, certain winds blew for fome days, which
he was perfuaded proceeded from land.  But,
though he poffeffed all thefe advantages over the
ancients, and likewife the compafs, the ¢
to be encountered were fo greaf, that nothing
lefs than fuccels could have juflified the en-
terprife.  Suppofe, for a moment, that the
contineit of America had been 1000 or 1500
leagues more diftant, a circumftance which Co=
Tumbus could not forefee, he never would have
arrived, and perhaps this vaft country might
fill have remained undifcovered. This con-
je@ure reccives additional force, when it is
confidered, that Columbus, though the ableft
navigator of his age, was feized with terror and
aftonifhment in his fecond voyage to the New
World: As, in his firft voyage, he found no-
thing but iflands, he dire@ted his courfe more to
the fouth in queft of a continent; but found
himfelf fopped by currents, the great extent of
‘which, and their uniform oppofition to hiscourfe,
obliged him to dire@ his fearch more to the weft.
He imagined, that it was not currents which

ing to the fouth, but
that the fea was rifing to the heavens, and that
both perhaps touched cach other in the fouthern
parts: Thus, in great undertakings, the moft
wrifling difficulty may fometimes turn a man’s
brain, and extinguifh his courage.

P. #R2EO T O REES

OF THE

THEORY or tug EARTH.

ARTIGLE VI

Of the Formation of Stratayor Beds, i the Eart.

‘ww 7 E have demonftrated, in the firft article,
N

that the carth, in confequence of the

mutual attration between the particles of mat-

ter, and of the centrifugal force that refults

from its diurnal reyolution, muft have affumed

the figure of a fpheroid, the two diameters of

which differ about a 230th part; and that no-

thing but the changes made on

by the motions of the air and of the wa

augment this difference, in the manner alleged
the equa-

figure of the earth, v b
Jaws of hydroftatics and with our theory, indi-
; cates
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cates that, at the time it aflumed its figure, it
was in a flate of fluidity. We have alfo prov-
ed, that the proje@ile motion, and the motion
of rotation, were impreffed at the fame time, and
by the fame impulfe. It will more readily
be admitted, that the carth was originally in a
flate of liquefcion, when it is onfiderd, thae

trifiable by fire. T]\c
the earth fluid by the operation ot i
firms this hypothelis; becaufe there
more earth than water, and the water
able to diffolve fand, rocks, and hard als,
Ttis, thérefore, evident, that the earth affame
edits figure shen'in' s’ fuid “Rates And, to
it s natural to thir
the earth, when it iffued from the fun, had no
other form but that of a torrent of melted and
inflamed matter'; that this torrent, by the mu-
tual attraction of its parts, affumed a globular
figure, which its diurnal motion changed into a
{pheroid ; that, when the earth cooled, the va-
pours which were expanded like the tail of 2 co-
wlly condented, fell down in the form

purfue our theory,

Tar fiffuires of the firata, and

and the reft remained on the
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1ife to the vegetable mould, which abounds, in
different places, mm more or lefs of animal and
s, whofe organization is not

the interior parts of the globe were ori=
ginally compofed of vitrified matter; and, I
believe, they continue fo at prefent. Above this
vitrified matter were placed thofe bodies which
the fire had reduced into the finalleft particles,
as fands, which are only portions of glafs; and,
above thefe, pumice flones, and the feorie of
melted matter, which gave rife to the different
clays. The whole was covered with water to
the depth of 500 or Goo feet ¥, which originated
from the condenfation of the vapours, when
his water depofited
od with all thofe matters
that are capable of being fublimed or exhaled
by fire; and the air was formed of the moft
fubtile vapours, which, .from their levity, Tofe
above the water,

Such was the condition of the earth, when
the tides, the winds, and the heat of the fun,
began to introduce changes on its furface. The

& This opinion, that the esrch was eatirely covered with wa-
ter,correfpands widh the feniments of feveral ancient philofo-
e, and ikexie wih hofef may of the s of the

le, Hom. 2.
St Avguline, lib. . cap. 12. 2
diurnal




1o OF THE FORMATION

diurnal motion of the earth, and that of the
tides, elevated, the waters in the equatorial re~

anfported. thither great
and fand, and, by thus

ing thefe p the earth, they perhaps
under the poles about two leagues,

remarked: For the waters

would eafily reduce into powder pumice-flones,
and other fpungy parts of the vitrified matter
upon the furface, and, by this means, cxcavate
me places, aud clevate others, which, in time,
suld produce iflands -and continents, and all
hofe incqualities on- the fiurface, that are more

confiderable towards the equator than the poles.

The higheft mountain:

and the middle of the
lowelt from the polc

etween tlie Trop

th the land and the fu

mber of xi.n
Seculise fo thefe regi
ependent of my general the:

this hypothelis, concerning the original flate of

the globe, may be, T have chofen to refer to it

in this article, with a view to fhow the con-
ne@ion and pofibility of the fyftem cnde

ed to be eftablifhed in the firft article, It may

only be remarked, that my theory is not oppof-

ed
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«d by the fats; that I take the earth nearly as it
flands at prefent; and that I lay hold of none
of thofe fuppofitions which are often ufed in
realoning coricerning the former condition of
the earth. But, as [ here offer a new idea upon
this fubject of the fediments depofited by the
waters that, in my opitiion, gave rife to the up=
per ftratum of the earth, it will not be improper
to exhibit the reafons upon which it is founded.
The vapous exhaled from the earth produce
rain, dews, thunder, lightning, and other me-
refore, are mixed with
particles of water, air, fulphur, carth, &ce.5 énd
itis the folid earthy particles which conflitute
the flime or mud under confideration, The
pureft rain-water depofits a g of this
mud;; and, when a quantity of dew is collected,
and allowed to_ corrupt, it produces a greater
proportional quantity of mud, which is fat,
unctuous, and of a reddifh colou
The upper fratum of the earth is compofed

vegetable fubftan
ftone and fand. It is worthy of remark, th
moft arable land s reddith, and more or lefs
blended with heterogencous matters. The par-
ticles of ftone or of fand found in the upper
ftratum, are of two kinds; the one is grofs and
heavy, the other fine, and fometimes impal-
able. The grof is detached from the ‘inferior
firatum by labouring the ground ; or, rather,
VOL. 1. L the
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the upper firatum, by penetrating ‘the inferfor
which is compofed of fand or gravel, forms
what is called fat, or fertile fand. The finer
fpecies proceeds from the air, falls down with
the dew or rain, and intimately incorporates
with the vegetable mould, or upper fratum.
This laft is nothing more than the duft, tranf-
ported by the air, and again depofited by rain
or a moift atmofpl When the quantity of
this mud is great in proportion to the particles
of ftone or fand, the foil is red and fertile ; if it
be confiderably mixed with animal and vege~
table fubftances, it lackifh; but if the quan~
tity of mud and of vegetable and animal fub-
ftances be fmall, the foil is white and barren; and

f fand, flone, or chalk,

with a_confiderable qu
getable fubftances, they

ently coloured.

In order to acquire diftin& ideas concerning
ata of the carth, we fhall take fo
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having proved, with aqua fortis, the nature of
the matters they refpedtively confift of, T ar-
ranged them in the following table.

Table of the different beds of earth at Marly-la-
Ville, to the depth of 100 feet.
Fect. Inch,

. A free reddifh earth, mixed with a
large quantity of mud, a little vi-
trifiable fand, and a greater pro-
portion of calcinable fand, or gra~
vel = -

2 A freoieantt mizad AR oriY et
with more vitrifiable fand -
Mud mixed with a large quantity
of vitrifiable d, which made
but a fmalle ence with aqua
fortis - -

. Hard, marl, \\hldx effervefced vio~
lently with aqua fortis =
. A marly flone very hard -
. \hrl n powder, mixed with vitri-
rth, mixed with
a little vitrifiable fand -
. Hard marl, in which was found

. Gravel, or marl in powder

Carried over
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Feet. Tucs

Brought over 39

- Tglanine,a hard ringiog fone, of

the grain nf marble 1
1

Mt e form i,

with a

. Marl like ﬂouc, with a coarfer

. Masl fill more grol

grain - -

fand, mixed with

-thells, which had no co-
hefion with the fand, and which
ill preferve their natural colours

. Fine gravel, or marl-duft
. Marl in the form of a hare
- Malin e |

e

ol el wavieularly Wit oy
fters and fpondyles, which had no
cohefion with the fand, and were
not petrified

e A G AR e

ame fhells -

ablc fand with red and
white fireaks, and mixed with
he fame fhells - -

. A coarfer vitrifiable fand, mixed

with the fame fhells -

Carried over

O FISTIRE AT A e
Feet. Tnch.
Brought over 64
. A fine, gray, vitrifiable fand, mix-
ed with the fame fhells 3 8
. A fine un€uous mml, with very
few fhells
. Brown free flone =
. Vitrifiable fand, firipe
and white s
. A white vitrifiable fand
A reddifh vitrifiable fand

Total depth of the pit 101

1 formerly mentioned, that I had examined
all thefe fubflances with aqua fortis, becaufe no

denly diffolve, on the
fortis, are generall

lication of the aqua
 Thofe, on the

ata it is evident,
Ville was formerly

covered with the fea, to the depth of 75 fecr,
fince fhells are found 75 fect below the furface.
‘Thofe fhells have !mu\ cnlhﬁcl and depofited
by the water, together with the fand, which
contains them ; and the whole fuperior ftrata,
except the uppermoft, have been tranfported
L3 thither
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thither by the motion of the waters, and depo~
fited in the form of fediment, as is apparent
from their horizontal pofition, from the mixture
of fand, thells, and marl, which laft is compofed
of decayed: fhells; and even the upper firatum
has been almoft wholly formed of flime or mud,
with a fiall mixture of marl.

I have chofen this example, becaufe it is leaft
favourable to'my theory ; for it appears, at firf
view, difficult to conceive how the mud depo-
fited by the dew and mim fhould produce a
bed of vegetable foil 13 feet thick. But it
ought to be remarked, that a foil of this thic
nels is rarely to be found, efpecially in high
Eoliittics. /Th: peserallron ot foils are from
res to ot feet ndiofien ey exceed "ok
one foot. The foil is thickeft in plains
rounded with hills; becaufe the rains daily bring
frefh fupplies from the higher grounds. But,
abftra@ting from this fuppofition, it is plain, that
the ‘upper firata formed by the fea are thick
beds of marl. It is natural to think, that the
upper firatum was originally

d that, befide the 13 feer, the

ve a confiderable quantity of marl. But this
anarl, being expofed to the action of the air, of

s, and of the rays of the fun, would foon
be reduced into a fine powder. 'The fea would
not leave this land faddenly, but would con-
i fi to cover it,
citlier by the motion ofthe tides, or by extraor

dinary
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dinary fivells during great formss and, of courfe,
the upper firatim would be mixed with mud,
clay, and other flimy bodies. ~After being
entirely above the reach of the waves, plants
would begin to grow, and the foil would
conftantly accumulate, and be tinged with a
reddifh colour by the mud depofited by deiws
and rain. Culture would flill farther increafe
both its fertility and its thicknefs, and, by al-
lowing the dews and rains to penetrate decper,
would in procefs of time produce this foil of 13
feet.

T fhall not here examine, whether the reddifh
colour of vegetable mould proceeds from a quan-

on contained in the mud depofited by
This point, which is of fome
importance, fhall be difeufled when we come ¢
treat of minera Itis fufficient to have given
a view of the manner in which the upper ftra-
tum has been formed : We fhall now prove, by
other examples, that the formation of the in-
terior firata of the caith muft likewife have ori-
ginated from the operation of the waters.

“The upper fatim|of e globe, faysaWocd
ward, that magazine for the formation and fup-
port of animals and vegetables, is moftly com-
pofed of vegetable and animal matter, and is in
perpetual flucuation.  All the animals and ve-
getables which have exifted fince the creation,
have fucceflively extracted from this firatum the
materials of which their bodies are conftructed ;
thefe they again reftore at their diffolution, where

L4 they
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they remain prepared for the fucceflive formas
tion of new bodies of the fame fpecies ; the mat+
ter which forms one body being naturally dif-
pofed to make another of the fame kind#, In
uninhabited countries, where the woods are
never cut, nor the herbs broufed by cattle, the
foil is conftantly augmenting.  The foil, in all
woods, even in thofe which are occafionally cut,
is from 6 o § fect thick, and has originated
from the leaves, and other decayed parts of
getables, T have often remarked, that, upon an
old Roman way which runs acrofs Burgundy,
the fones with which it was confirucied are
covered with a black mould of more than a foot
thick, and that it nourifhes trees of a confiderable
fize. This foil could onlybe produced by the gra-
dual and facceflive deftruction of vegetable bo
dies.  As vegetables derive more of their fub~
ftance from the air and water than from the carth,
when  they decay, they ‘add more to the foil
than they extradted from it. Befides, forefts
colleé and retain vapours and moifture ; and,
of courfe, in old woods, the foil is greatly aug-.
mented.  But, as animals reftore much lefs to
i Garth thawahey)takes romlicy anic, ‘as mmea
confime valt quantities of wood and herbs for
ewel and other purpofes, it follows, that the ve-
e foil of populous countries muft conti-
nually diminifh, and become, in time, like thofe
of Arabia Petrea and other eaftern countries,
which were firf inhabited, where nothing is now
* See Woodwacd’s Efly, p. 136.
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tobe found but fand and falts ; for the fixed falts
of plants and of animals remain, while all the
other parts volatilize, and are carried off by:the
air,

Let us next exami on and forma-
tion of the interior o carth, fays
Woodward, wherever it has beea dug, is com=
pofed of beds or firata, one above another; in
the fame manner as if they had proceeded from
fucceffive fediments depofited by water. The
beds which lie deepeft are thicker than thofe im=
mediately above them, and they are gradually
thinner till they arrive at the furface. Sea=
thells, teeth, and bones of fithes, are found in

fe beds, and not only in thofe which are foft,
as chalk, clay, and marl, but even in beds of
hard flone, marble, &c.  Thefe produions of
the fea are incorporated with the ftone, and,

ted, leave in the ftone the figare of

exa@ly delineated. ¢ 1 was abun-

¢ dandy afured, fays this author, ¢ that the cic=
¢ cumftances of th
¢ tries were much the fame with thofe of ours
¢ here: T'hat the ftone, and other terreftrial mat-
¢ ter, in France, Flanders, Holland, Spain, Italy,
¢ Germany, Denmark, Norway, and Sweden,
¢ was diftinguithed into frata, or layers, as it is
¢ in England: That thofe ftrata were divided by
¢ parallel f “That there were inclofed in
¢ the ftone, and all the other denfer kinds of
¢ terrefirial mater, great numbers of fhells, and
¢ other

things in remoter coun-




170, OF THE FORMATION
¢ other produdtions of the fea; in the fame man=
To be fhor

other parts of
Per

¢ Brafil, l’c.'u, and other Iv..ns of America.
P 6. 41, 4
tion, that fhells are found

But as, in general, his fack A..Lu.h,x..m]m not
but his information has been good; and T am
ded that fhells exift in the ftrata of Peru,

where elfe. I make this r
of a doubt which has been

d which fhall afterwards be con

In digging a well at Amfterdam, 232 feet

he flrata were arranged in the follawing
order: 7 feet of vegetable foil ; g fect of turf;
9 feet of foft clay;

3 8 feet of fand; 4 of earth;
10 of clay; 4 of earth ; 10 of fand; 2 of clay;
4 of fmall white fand ; 5 of dry carth ; 1 of foft

carth; 14 of fand ; 8 of clay mixed with fand’;
 of fand 1

ed with helle then 103 feet of
clay; and, loflly, 31 feet of fand?,
It s uncommon.to dig fo decp bel

find water: Bu

fore we
this fa& is remarkable in
* See Varenii Geograph. gen, p. 46.

many
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many other refpedts. 1/, It demonfirates that
the fea communicates not with the interior parts
of the earth by means of filtration: 2d, That
thells are found 100 feet below the furface in a
country extremely low; and, confequently, that
the land of Hlolland has been clevated 100 feet
by the fediments of the ocean: 3d, It may be
concluded, that the bed of clay of 102 feet, and
the bed of fand, 31 feet of\. ch only had been
dug, and whofe atu

near to the ancient and u'

ifted before the motion of the waters began to
change its furface. In the firft article, it was
remarked, that, in order to difcover the ancient
the northern, rather than

in the fouthern reg i in the low and
plain, rather than in the clevated countries
"Thefe circumftances nearly concurredin the pre=
fent cafe. We only wifh that the pit had been
d\\g deeper, and that the author had informed

s, whether fhells, or other fea-bodies, were in-
e el of clay and of fand.

carth, we muf

s experiment confirms what was formerly
advanced, that the ftrata afe always thicker iz
proportion to their depth.
The carth confifls of parallel and horizontal
ftrata, not in the plains only, but, in general, the
ls and mountains have the fame fruture.
The firata of the mountains are even more con-
caous than thofe of the platns; for the plains
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m the higher grounds
¢,to find the ancient

r in'the plains than in

en remarked, that, when the top of

a mountain is level, its frata are likewife level ;

but, when the top is not horizontal, the firata
ion of its declivity. It has fre-
quently been alleged, s of quarries
iheline  to the ‘eaft, . But in all ‘the chains of
rocks which I have examined, I found, that
thefe beds always follow the declivity of the hill,
weft, fouth, or
e from thie quarry, they
g to their natural
pofition; and, if cut in a c rection, it is
impoffible to raife them of any confidera ')lu fize.
In all good mafonry, the workmen place g
ftones in the direcion in
quarry. Iflaid in an oppofi t ,\1..) will
fplit, ‘and be unable to refil the weight of the
incumbent building. Hence we «
that flones have been o
zontal beds; that thefe beds have been fuccefli ely
accumulated above each other, and have been
compofed of materials, the refiffance of which
is ftronger in that than
Every ftratum, of whatever kind, whether it
be horizontal or inclined, is of an equal thick-
its whole extent. In the quarries
ood ftone is but
about.
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about 18 or 20 inches thick throughout. In the
quarries of Burgundy, the flone is much thickers
The fame inequalities take place in marbles:
The white and black marbles are thicker than
thofe that are coloured; and there is a hard ftone
with which the people of Bu i
houfes, that exceeds not ch in (..L nefs.
Thus, different ftrata differ much with regard to
thicknefs; but each firatam uniform &
the fame thickne(s thre
is difference is ¢

found, from lefs than a line, to 1, 10, '20; 30,
and 100 feet thick. Botl ient and modern
quarries, which are dug horizontally, the fhafts
of mines, and the working of lead, either longi-
tudinally or tranfverfely, prove
tend a gre I

that firata ex-
tis well known,”
as the hiftorian of the acader ves, * that
¢ all ftones have originally been a foft pafte, and
that, as flones are almoft every where to be
met with, the furface of the earth, in all thefe
places, atleaft to a certain depth, muft hay
confited of mud and flime. The fhells found
in moft quarries demonfirate, that this mud
was an earth diluted by the water of the feas
and, confequently, that the fea once covered
¢ all thefe places; but the fea could not cover
them, without, at the for
places that were lower, or on the
Now, it is impoffible that the fea could cover
all thofe places where there are qus
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out covering the whole furface of the globes
If the mountains were then formed, the fea
‘muft alfo have covered them; for they are full
of rocks and quarries, and fhells are often
found in them.
¢ The fea, then,” continues he, ¢ covered the
whole earth ; and hence all the beds of ftone
in the plains are horizontal and parallel : The
fithes, therefore, were the moft ancient inha=
bitants of the globe; for neither land-animals
nor birds could exift. But how has the fea
retired into thofe vaft bafons which it now oc~
cupies? The moft natural fuppofition is, that
the carth, at leaft to a certain depth, was not
all equally folid, but ihterfperfed with vaft
vaults or caverns, the arches of which would
remain for a time, and at laft fuddenly fall in.
The waters would then rufh into thefe l\ullm\u,
£ill them up, and leave a part of the fu
hich would become a convenient hal
land-animals and birds. The fhells
found in quarries ftrongly confirm this idea ;
for nothing but the bony parts of fithes could
be preferved fo long in the earth. Befides,
fhells commonly lie in vaft maffes in certain
parts of the fea, where they remain immove-
able, and form a fpecies of rocks or barks 3
they could not, therefore, follow thie fea, which
fuddenly abandoned them. It is for this laft
reafon that we find fuch numbers of foffil-
¢ fhells, and fo few vefiges of other fithes, which
s
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s a farther proof that the waters retired with
rapidity into their prefent bafons. When the
aults funk down, it is very probable that
mountains were clevated by the fame canfe,
and placed tipon the furface with rocks and
quarries already formed. But the beds of thefe
quarries could not preferve their original ho-
rizontal pofition, unlefs they were raifed exaét~
Iy perpendicular to the furface, which would
rarcly happeh. Thus, as we formerly remark-
ed ¥, the beds of flone in mountains are all
inclined to the hori ough they be paral-

“Iel to each other; for they changed nof theie
pof i another, but with

regard only to the fus

Thefe parallel beds of
have been formed by
often extend to w..mh ab
find, in hills

or of ftone, which
ents of the ocean,

s ol upon equi
vation has a perfect cor
equal altitudes of oppofite
this fad m:

o hartle 5100

find thefe very fubflances, at the fame level,

the oppofite hill. I have traced a quarry
ble 12 leagcs in Teng

+ 1bid. aon. 1716, p. 13,
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that this bed of marble has every where the famé
thicknefs 3 and that, in hills feparated by a val-
ley of 100 feet deep, the fame bed always ap=
peared at the fsme alitude. I am firmly per-
fuaded, thatsthis obfervation holds w

0 all quarries of flone or of marble which con-
tain fhells 3 but it applics not to beds of free=
fone. - We fhall afterwards explain why free-
flone is not difperfed, like other maters, in ho=
sizontal beds, but in blocks, irregular both in
form and pofition.

It has likewife been remarked, that, on the
oppofite fides of fraits of the fea, the firata are
the fame. This obfervation is important, and
may lead to the difcovery of thofe necks of land,
or iflands, which have been feparated from the
Continent. It proves, for example, that Eng-
Tand has been feparated from France, Spain from
Affica, and Sicily from Ttaly: And it is to be
regretted, that the fame obfervation has not been
made upon all firaits. I have no doubt but it
will hold univerfally. know not, whether,
in the fraits of Magellan, the longeft we are
acquainted with, the fame firata are to be found
at the fame latitude. But we perceive, from very
exadt charts, that the oppofite coafts, which are

nding ang thofe ob-
055 and this far-
Terra del Fuego to have been for-
1t of the Continent of Amer
fame remark has been made wil
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firait of Frobifher ; and the ifland of Friefland
appears to have been feparated from the contie
nent of Greenland. >
The Maldivia iflands are feparated from each
other by finall branches of the fea ; and, on each
fide of the oppofite iflands, the ftrata of rocks,
&, are the fame.  Thefe iflands, which; when
taken together, extend about 200 leagues in
length, were formerly one. They are divided
into 13 provinces, called Cliffers. Every Clufter
contains a great number of {mall iflands, moft
of which will foon be under water. . It s re~
markable, that each of thefe 13 Clufters {s fur-
rounded with a chain of rocks of the fame ftone,
and that there are only three or four fmall and
dangerous openings, through which each of them
can be approached. They are all placed in a
linie, with their ends to cach other, and appear
evidently to have been once a long mountain
crowned with rock %,

Several authors, 4s Verftegan, Twine, Som-
mer, but particularly Campbell, in his deferip-
tion of the county of Kent, give friking
proofs that England was formerly joined to
France, and that the neck of land ‘that divides
them bad been carried off by the fea, which re-
tired, and lefe-a_great quantity of low marfhy
ground along the fouthern coafts of England.
As a farther proof of this fact, Dr. Wallis has
attempted to fhow an affinity between: thie- an-

* See Voyag. de Franc. Pyrard, vol.i. p. 107,
VOL. I, n

cient
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cient language of the Gauls and hat “of the
ains 3 and he adds feveral other remarks,

which fhall be related in the following articles.
Tf travellers obferved the figure of lands, the
polition of mountains, and the windings of 1i~
vers, they would perceive that oppofite hills are
ot only compofed of the fame. materials at the
fame altitudes, but that they are alfo nearly of
an cqual height. In all the places where I have
travelled, T uniformly remarked this equality in
the height of oppofite hills, efpecially when they
are feparated by valleys not above a fourth or a
third of a league wide. In valleys of greater
width, it is difficult to judge of the height ot
equality of hills; for, on looking over a level
and extenfive plain, it appears to rife; and di-
fant hills feem to fink. But this is not the
place to account for thefe phwnomena. - Be-
fides, it is not eafy to determine by the eye the
middle of a large valley, unlefs it be traverfed by
ariver. But, in narrow valleys, the judgment of
the eye is more certain. That diftrict of Bur-
gundy comprehended between Auserre, Dijon,
Autun, and Bar-fur-feine, of which a confi-
derable portion is called Je Bailliage de la
Muntagne, is one of the moft clevated parts of
France. From one fide of thefe mountains,
which are only of the fecond order, the water
yuns to the ocean, and, from the other, to the
Mediterrancan. ‘There are points of partition,
2 at Sombernon, Pouilli in Auxois, &c. where
the
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the water may be turned at pleafure, either to
the ocean or the Mediterranean. This high
country is interfeéted with a number of fmall
valleys, and moft of them are watered with ri-
vulets.  Here I have a thoufand times obferved
the correlponding angles of the hills, and their
equality as to height;; and I can with confidence
affirm, that the falient or prominent angles are
uniformly oppofed to the concave ones, and that
the heights of the two fides are nearly the fame.
The farther we advance in. this high country,
where are the points of partition mentioned
above, the mountains rife the higher. But this
height is always the fame on the oppofite fides
of 'the valleys, and the hills 1ife or fall equally.
The fame obfervation I have repeatedly made in
feveral other provinces of France'; but they
tend not to very high mountains ; for thefe are
more irregular as to height, and often termin
in unequal points or peaks, In frequently
verfing the Alps and Appennines, I obferved,
that the angles, in effec, correfponded 3 but that
it is almoft impoffible to judge, by tlie eye, con-
cerning the equality or inequality in the heights
of oppofite mountains ; becaufe their tops are
Ioft in the clouds.

The different firata compofing the earth are
not arranged according to their fpecific gravitics.
Beds of heavy matter are frequently placed
above thofe of lighter. - Solid rocks are, often
fupported by beds of eatth, clay, or fand, which
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are greatly inferior in fpecific. gravity.  This is
the cale with moft hills, and is eafily perceived.
But, in high mountains, the fummits are not on~
ly rocks, but thefe rocks are fupported by others;
and this ftru@ure runs through fuch an extent
of country, where one mountain rifes out of an-
other, that it is difficult to determine whether
they are founded on earth, or of what nature
this earth is. I have feen rocks cut perpendi-
cularly for fome hundreds of feet; but thefe
socks refted upon other rocks, without my be-
ing able to perccive where they ended. ‘May
we not, however, be allowed to conclude from
the lefs to the greater? Since the rocks of fmall
mountains, the bafes of which are vifible, reft
upon earths lefs heavy and lefs folid than ftone,
is it not reafonable to think, that earth is like-
wife the bafis of high mount ? Befides, all T
have here advanced tends to prove, that heavy
bodies might be accumulated, by the motion of
the waters, above light ones ; ‘and, if this really
takes place in moft hills, it is probable that it has
happened in the manner pointed out by my
theory.  But, fhould it be objected, that I had
1o reafon to fuppofe, that, prior to the forma=
tion of mountains, the heavier matter was below
the lighter; I anfwer, that I affirm nothing with
regard to this article ; becaufe there are many
ways by which this effec might be produced,
whether the heavy matter was above or below,
or ‘placed indiferiminately s For, in order to

conceive
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conceive how the fea could firft form a 'moun=
tain of clay, and then crown it with rocks, we
have only to confider, that the fediments might
be tranfported from different places, and. that
they might confift of different materials. = Thel
fea might tranfport from one place feveral fedi=
ments of clay, and afterwards depofit fediments
of flony matter ; cither becaufe all the clay at
the ‘bottom, or on the coafts, was exhaufted,
and then the waves would attack the rocks; or,
rather, becaufe the firft fediments were trani=
ported from one place, and the laft from a dif-
ferent one.  Befides, the latter correfponds‘ex=
2@y with experience 3 for, it is a known fa,
that beds of earth, ftone, gravel, fand, &. fol=
low no rule of arrangement, but are placed in-
differently, and, as it were, by chance, one above
another.

This chance, however, ought to have fome
rules, which can only be difcovered by analogy
and probable conjecture.  We have feen, that,
according to my theory of the formation of the
globe, its interior parts fhould confift of vi<
trified matter, fimilar to vitrified fand, which is
only the fragments of glaft, and of which the
dlays are the fcoriw, or decompofed parts,
Agrecable to this fuppofition, the centre of the
carth, and even near the furface itfelf, fhould
be compofed of glafs or vitrified matter, and
above this fhould be found fand, clay, and other
feoriz. Thus, the carth, in its original fate,
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was 2 nucleus of glafs, or of vitrified matter,
either compa@ like glafs, or divided like fand,
(for that circumfance depends on the degree of
heat applied) ; above this matter was fand; and,

laftly, clay. The foil, or external covering,
was produced from the air, and the mud of wa-
ter; and it is more or lefs thick according to the
fituation of the ground 3 more or lefs coloured,
according to the different mixtures of mud,
fand, clay, and the parts of decayed animals and
vegetables ; and more or lefs ferile, according to
the abundance or deficiency of thefe parts.

i tHit 45 msGUE s ormsationof i
and clay is not altogether imaginary, I fhall add
a few remarks.

I fuppofe the carth, in its firft flate, to have
been a fpheroid of compadt glafs, covered with
athin cruft of pumice-ftone, and other fcoriz
of melted matter. The agitation of the air and
of the water would foon reduce this cruft’of
pumice into powder or fand, which, by uniting
into maffes, would give rife to free-flone and
fints, the varieties of which, with regard to co-
lour and denfity, depend upon the different de
grees of finencls of the fand that compofed
them,

The conflituent parts of fand unite by the
application of fire, become very hard, compact,
and more or lefs tranfparent, according to the
purity of the fand: But, on the other hand,
when expofed to the adion of the air, it exfa~

lates,

OF STRATA. 183

liates, falls down in the form of earth, and may
thus produce clays of different kinds. This duft,
which is fometimes yellow, fometimes brilliant,
and is ufed to dry writings, is nothing elfe than
a fine fand, fomewhat corrupted, and nearly re-
duced to an elementary ftate. Its particles, in
time, become fo attenuated and divided, that
they lofe the power of reflecting light, and ac-
quire all the properties of clay. On examining
a piece of clay, many of thefe fhining o talky
particles appear ;. becaufe they have not yet en~
tirely loft their original form, Sand, therefore,
in procefs of time, may produce clay ; and this
clay, by a farther divifion, acquires the qualities
of mud or flime, a vitrifiable matter of the fame
nature with clay.

This theory is confirmed by daily experience.
In wathing fand, the water becomes impreg=
nated. with a black, foft, fatty earth, which is
a genuine clay. The mud fivept from fireets
paved with free-ftone, is black and very fat,
and, when dried, it difcovers itfelf to be an
carth of the fame nature with clay: Clay, taken
from places where there is neither flint nor
free-flone, and diluted with water, always pre-
cipitates a great quantity of vitrifiable fand.

But, what clearly demonftrates the exiftence
of fand, and even of flint and glafs, in clay, is,
that the re-union of its parts, by the aétion of
fire, reftores it to its original form. ~Clay, when
heated to the degree of calcination, is covered
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with a hard coat of enamel 5 if its internal parts
are not vitrified, they become fo extremely hard
as to refift the file;. they firike fire with the
hammer, and acquire all the properties of flint :
A great degree of heat melts and converts them
into real glafs.

lay and fand, therefore; are fubftances per-
fealy analogous, and of the fame kind. If clay
can be condenfed to flint, and even to glafs, why
may not fand, by refolution, become clay ?
Glafs appears to be the true elementary earth,
and all mixed bodies are only glafs in difguife
Metals, minerals, falts, &c. are only a vitrifiable
earth: Common ftone, and other analogous bo-
dies, teffaceous and cruftaceous fhells, &ce. are
the only fubftances which cannot be vitrified,
and which feem to form a diftiné claf.  The
former, by the action of fire, may be converted
into a h rd, and tranfparent fub-
flance, without any diminution of its weight,
and upon which no farther change can be made.
The latter, on the contrary, which confift of
more aQive and volatile ‘principles, calcine in
the fire, lofe more than a-third of their weight,
and refume the form of fimple earth, without
any other change than the refolution of their
conftituent pars.  If thefe bodies be excepted,
which are few in number, and of which the

combinations produce few varieties in nature,
all other fubftances, and particularly clay, may
be converted o glafs, and, confequently, are

only
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only glafs ina decompofed flate.  If fire quickly

trifies thefe {ubfances, glafs itfelf, whether
fimple, or in the form of find or flint, naturally,
but by a flow and infenfible progrefs, refolves
into clay.

In countries where fint is the predominant
flone, the fields are commonly firewed with its
fragments: If the place be unculiivated, and
if the flints have remained long expofed to
the air without being moved, their upper
furface is always whites but the furface next
the ground preferves its natural colour, which is
very brown.  When thefe flints are broken, the
whitenefs appears to be not fuperficial only, but
penetrates more o lefs into their internal parts,

d forms a belt, which in fome is not very
deep, but, in others occupies nearly the whole
fone. This white part is fomewhat granulated,
perfedly opaque, as tender as free-ftone, and
adheres to the tongue like the boles,  But the
other portion of the fiintis fiooth and polifhed,
has neither thread nor grain, and preferves s ori=
ginal colour, its tranfparency, and its hardnefs.
When this half decompofed flint is put into a
furnace, the white part becomes red like a brick,
and the brown part becomes exceedingly white.
Why fhall we conclude, with a famous natu=
salift, that flints of this kind are imperfec, an
that they are not old cnough to have acquired
their perfeét flate? For why fhould they be all
imperfe@? And why fhould they be uniformly

imperfel
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imperfect on the fide only that is expofed to the
air? Itis, on the contrary, much more probable,
that they are changed from the original ftate,
and partly decompofed, and that they are gra~
dually refolved into clay or bole. If this rea-
foning fhould appear to be unfatisfatory, ex-
pofe to the air the hardeft and blackeft flint, in
Iefs than a year the colour of its furface will be
changed; and, if the experiment be farther pro-
fecuted, the flint will be found gradually to lofe
its hardnefs, its tranfparency, and its other fpe-
cific charadlers, and make daily approaches to
the nature of clay.

Sand undergoes the fame changes as flint.
Every grain of fand may, perhaps, be confidered
as a fmall flint, and every piece of flintas a col-
lection of fine fand cemented together. The
firlt example of the decompofition of fand is
exhibited in that hining, but opaque powder,
called mica, with which clay and flate are al-
ways impregnated. The quartz, or perfe@tly
tranfparent flints, in decompofing, produce fat
and foft talks, foch as thofe of Venice and Ruf-
fia, which are as dudtile and vitrifiable as clay;
and it appears, that talk is the mean between
glafs, or tranfparent fiint, and clay; but that the
grofsand impure flints, in decompofing, are con-
verted into clay without any intermediate fate.

Our made glafs undergoes the fame change 3
when long expofed to the air, it decompofes,
and, as it were, corrupts, At firft, it affames a

number
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number of colours, then it exfoliates, and, in
handling it, we perceive that many {hining par-
ticles fall off. But, when its decompofition s
farther advanced, it bruifes between the fingers,
and is reduced toa very white, talky, and impal-
pable powder. Art alfo imitates nature in the
decompofition of glafs and flint. ¢ ERt etiam
certa methodus, folius aque communis ope,
filices et arenam in liquorem vifcofum, eun-
demaque in fal viride convertendi, et hoc in ole-
um rubicundum, &c. Solius ignis et aque
ope, fpeciali experimento, duriffimos quofque

. ¢ lapides in mucorem refolvo, qui diftillans fub-

m exhibet, et oleum nullis laudi-

ers fhall be more fully confidered
We fhall here only
add, that the different firata of the glob

aétual vitrifications, or analogous to glafs
poffeffing its moft effential qualities. 1t is alfo
evident, that, from the decompofition of glafs
and flint, which daily takes place, there refulisa
genuine clay. Hence we may conclude, with a
high degree of probability, that fand and clays
have originally been the fcoriz of burnt matter,
efpecially when we join to the above circum-
fances, the proofs a priori which have been em-
ployed to fhow that the carth was formerly in
a flate of liquefaction occafioned by the opera=

tian of fire.
# Vid. Becher, Phyfs Subterr.
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