P REAQFHON ELES

oF THE

THEORY orf i EARTH,

ARTICLE IX,

Of the Inequalitics upon the Earth's Surface.

HOUGH the inequalities upon the furface
of the earth may be confidered as a de=
formity in its figure, they are abfolutely neceffa=
1y to vegetation and animal life. To be convinced
of this &, we need only confider wint would
be the condition of the carth, were its furface
perfedlly finooth and regular. Inftead of thofe
beautiful hills which furnith abundance of wa-
ter for fupporting the verdure of the carth, in-
fead of thofe richly garnithed fields, where
plants and animals find an cafy and comforta-
ble fubfiftence, a dreary ocean would cover the
whole globe, and the carth, deprived of all its
valuable
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valuable and alluring qualities, would be an ob-
feure abandoned planct, fuited only for the ha=
bitation of fifhes.

But, independent of moral confiderations,
which feldom ought to be employed in nataral
philofophy, the furface muft, from a phyfical
neceffity, have been irregular; for, fuppofing it

ally fmooth and level, the
motion of the waters, fubterrancous fires, the
winds, and other external caufes, would necef-
farily produce, in time, irregularities fimilar to
thofe which we now behold.

Nest to the elevation of mountains, the depths
of the ocean form the greateft inequalities. This
depth is exceedingly diverfified, even at great
diftances from land. In fome places the fea is
faid to be a league in depth ; but that is a rare
phaznomenon; and the moft common depths
are from Goto 150 fathoms, Gulfs and branches
of the.ocean which run in upon the land, are
il Iefs deep 3 and ftraits are generally the moft
thallow places.

Depths are commonly founded by a piece of
lead, of 30 or 40 pounds weight, fixed toa fmall
rope. This method anfiwers well enough for or-
dinary depths, but it is liable to error when the
depth is very great ; for the cord being fpecifi-
cally lighter than water, after much of it has
been wound down, the weight of the lead and
that of the cord ‘become nearly equal to their
Dulks of water ; then the lead defcends no more,

r3 but
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but runs off in an oblique line, and floats at the
fame depth.  Hence, in founding great depths
an iron chain, or fome body heavier than water,
fhould be employed: 1t is for want of aten-
tion to this circumfance, that fome navigators
have been 1ed to maintain, that the,fés, i tas
2y places, has no bottom,

Tn general, the depths in open feas augment
oF diminifh i3, a prétty remlat fuanner; being
commonly decper the farther from land. But
to this remark there are many exceptions; for
there are places in the middle of the fea, as at
the bralbos in the Atlantic, where large fhelves
appear; and there are, in other places, vaft
fand-banks, well known to the matiners who
fail to the Eaft Indies.

Along coafls, the depths are likewie very irs
regular. However, it may be laid down as a
certain rule, that the depth s always propors
tioned to the height of the coaft: The fame ob=
fervation applies to rivers.

Itis eafy to meafure the height of mountainss
cither geometrically, or by the barometer. This
inftrument determines the height of a mountain
pretty exactly, efpecially in countries where its
vasiation is not confiderable, as at Peru and
other equatorial climates, By one or other of
thefe methods, the height of moft mountains has
already been afeertained ; for example, it has
been found, that the higheR mountains of Swit=
zerland exceed Canigau, the moft clevated of

the
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the Pyrennees, 1600 fathoms*, Thefe moun-
tains appear to be the higheft in Furope, fince
they give rife to a great number of rivers which
+un into difierent and very diftant feas, as the
To, which empties itfelf in the Adriatic, the
Rhine, which lofes itfelf in the fands of Hol-
land, the Rhone, which falls into the Mediter-
ranean, and the Danube, which runs into the
Black Sea. Thefe four rivers, the mouths of
which are fo diftant, derive part of their waters
from St. Godard and the neighbouring moun=
tains; a clear proof that this place is the moft
elevated part of Europe.

Mount Taurus, Imaus, Caucafus, and the
mountains of Japan, arc higher than any in Eu-
rope. The mountains of Affica, as the great
Atlas, and the mountains of the Moon, are at
Jeaft equally high with thofe of Afia; and the
higheft of all are thofe of South America, and
efpecially of Peru, which are 3000 fathoms above
the level of the fea. In general, the tropical
mountains are more clevated than thofe of the
temperate zones, and thofe of the latter are high-
er than thofe nearer the poles. 'Thus, the nearer
the cquator, the greater are the fuperficial ine-
qualities, which, though confiderable with regard
tous, are nothing when eftimated in relation to
the whole globe. A difference of 3000 fathoms
in 3000 leagues diameter, is but a fathom to 2
league, or a footto 2200 fect, and, upon a globe

& Sec Hilt, de PAcad. 1703, p- 24+
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of 22 feet, would not make the 16th part of a

rench line.  Hence this earth, which to us ap-
pears to be traverfed and interfeted by moun-
tains of an enormous height, and by feas of a
dreadful depth, s, in relation to its fize, but
flightly furrowed with inequalities fo inconfi-
derable, that they cannot make any variation
upon its general figure.

In continents, the mountains form continued
chains; but, in iflands, they are more interrupt-
ed, generally rife in the form of a cone, or py=
ramid, and are diftinguifhed by the name of
peaks. The Peak of Teneriffe, in the Ifland of
Fer, is one of the higheft mountains in the earth ;
it is nearly a league'and a half perpendicular
above the level of the fea. The Peak of St.
George in one of the Azores, and the Peak of
Adam, in the Ifland of Ceylon, are likewifc ex
ceedingly high. Thefe peaks are compofed of
rocks, piled above each other ; and all of them
throw out, from their fummits, fire, afhes, bitu~
men, minerals, and flones.  Some iflands, as St.
Helena, Afcenfion Ifle, and moft of the Canaries
and Azores, are only the tops or points of moun-
tains. It is alfo worthy of remark, that the
middle of moft iflands, promontories, and capes,
is.the moft elevated, and that they are generally
divided into two parts, by chains of mountains
which run in the diretion of their greateft
ength : In Scotland, for example, the Grampian
nountains (Grans-bain) extend from eaft to
weft, and divide the ifland of Great Britain into

two
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o parts: The fame thing takes place in Sus
matra, the Lucca Iflands, Borneo, Celebes, Guba,
S Domingo, the peninfulas of Corea and Ma-
Jaya, &ec. Tly is alo. longitudinally taverfed

he Apennines,
byl\llmmp’nc, a5 mentioned above, are of differ-
ent heights; the hills are loweft; .th:\ fullts\v
the mountains of an ordinary height, which
are fucceeded by a third range il higher.  All
thefe are commonly covered with trees and
plants 3 but neither of them furnifh fprings ex=
tept at theic bottoms.  In the lat and higheft
sange, we find nothing but fand, loofe flones,
Tt and rocks, the tops of which often reach
above the clouds Precifely at the hxl)t of thefe
vocks, are little plains, or hollows, which collect

sains and foow, and form thofe ponds, morafles
or fountains, from which the rivers derive their

fources . il :

The figure of mountains is likewife very dif-
ferent, Some confift of long chains of nearly
an cqual height ; others are interfeted by deep
valleys; the contours of fome mountains are
pretty uniform thofe of others are moft irre-
gular, and fometimes a detached little mountain
appears in the middle of  plain or valley. There
are allo two kinds of plains; fome occupy the
Jow grounds, and others appear in the moun=
tains. The former are generally divided b.y
fome large river ; but the latier, though their

% See Lettres Philofophiques fur la Formation des Sels, &e.

e extent
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extentbe confiderable, are dry, or farnifhed itk
a fmall xill only. The plains in the S o
arsiofient ccesdingly bty Albsy ok Aifioe
accefs, and form one country sbove anoth o
in Auvergne, Savoy, and other. clevated ol
vinces. The foil of them is firm, and \v\‘() ll”‘o.
plenty of herbs and odoriferous ]r[..ul whieh
make them the fineft pafture-ground: G .”LT
iy grounds in the

The tops of high

ountains are npofe
AT e compofed of

ent elevations, whi i

L ations, which, when vie
ok re , when view-
o a diftance, make them refemble the waves
of the # This is iy
‘@ Tl.m.. This s not the only reafon for
our affirming. that mountains were formed
the motions of the'fea s T only mention it, 4
t ; Lonly mention it,
caufe it correfponds with every other ph

ve corsefpands v other phino-
e But the following fadts put dis point
ey o borfs " E 8
e 31\ controverfy : The foffl fhells, and
iher fesbodics, every where found in-ficl
profufion, that they could not pofibl ;
ported ent

that uld 1 tranf-
g “lﬂf fea, in-its prefent fate, into
tinents fo diftant, and depofited a

continets o difa pofited at fuch great
depths i the bowel f the mountains: The
sniverl passlilifin of the diffent frats, an
<t which could only be produced by wate,
e compofition even of the moft denfe of
themn, 3 thofe of fone and marble, which clar-
Iy avinces,thay befor thce for

been seduced 010 a fine powder, and precip
ated to the bottom in the form of fediment

® See bid. p. 195,
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The exa@nefs with which the foffil fhells are
‘moulded in the matters in which they are found -
The cavitics of foffl thells, which are uniform=
1y filled with the fame fubflances that conta
ehem : The correfponding angles of hills and
‘mountains, which nothing could effect but the
urrents of the ocean The equality in the
heights of appofite hills, and the different ftrata
‘aniformly appearing at the fame levels: And,
Jaftly, the dircdtion of mountains, the chains of
whith extend longitudinally, Tike the waves of
the fea.

With regard to the depths or hollows on the
furface of the carth, thofe of the ocean are un=
queflionably the greateft.  But, as thefe are hid
B om human view, and can only be difcovered
by founding, we fhall confine ourfelves to thofe

which appear on the dry land, fuch as deep val=
leys, precipices found between rocks, abyfles
bt prefent themfelves in high mountains, as the
abys of Mount Ararat, the precipices of the
Alps, the valleys of the Pyrennces, &ce. Thefe
depths are a natural confequence of the elevation
of mountains ; they receive the water and earth
carried down from the high grounds; their
foil is generally fertile; and they are full of in-
habitants. The precipices among rocks are of-
ten occafioned by a fudden finking of one fide,
the bafe, which gencrally inclincs more one way
than another, being loofened by the adtion
of the air, and of froft, or by the violence of

torrents.
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torsents.  But abyfes or thofe enormons pr
ides that afpegiionle ralCE Lt e

 and 0 the botor GF which AaRERYE
circomference be  mile and a fulf, or thsee
miles round, it is impoffible to dufc’cnd h“j‘.
Do el bih e DO on ot s ST
have been the furnaces of ancient volcano’s, :{z
ufted. by explos

s that

ind is the abyfs of Mount Ara
‘cd I)Iy Tournefort. It is furrounded

1I> which are black and burnt.

of Etna and of Vefuvius will ha

i : s will hav
fame appearance afte their inf s

¢ exhaufted.
In Plts iflory of the couty of Stafford in
q;nd, there is an account of a kind of gulf,
‘which was founded by a roj f fe i
y arope of 2600 feet, wi

out finding cif ol o s
being too fhort ¥.
 The grestet casiies, and the decpeft ines
are generally in the mountains, and feldom de-
feend to the level of the plains. =

ble mate~

water or bottom, the rope

difcover the internal firuture of \1{3:;:“‘ e
only, not that of the globe itfelf. i
c:,;\xcie depths are not very confiderable,
SR b
in the time of Agricola, was cltcemed 5o be the
* Sez Jouraal des Savans, 1685, p

decpeft
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Jeepelt in the world, was only 2500 feet of
perpendicular depth.  Thereare, indeed, holes
i particular places, as that mentoned by Plot,
or Pool's hole in the county of Derby, the depth
of which is probably very great: But none of
them bear any fenfible proportion to_the thick-
nefs of the globe.

If the Kings of Egypt, in place of eredling
pyramids as monuments of their vanity and
Hiehes, had expended equal fums in making pro=
found excavations into the bowels of the carth,
to the depth of perhaps a league, they might
have difeovered fubftances which would have
recompenfed their labour ; they would at lealt
have estended the knowledge of the earths in=
ternal fructure, which might have been pro-
du@ive of much utility.

But, let us return to the mountains. The
Tigheft of them lie between the tropics and
the nearer we approach to the equator, the
greater are the inequalities on_the earths fur-
fice. A fhort enumeration of mountains and
iflands will be fufficient to eRtablifh this point.

In America, the Cordeliers, which are
highet mountains i the world, lie precifely
‘under the cquator, and they extend on both fides
a confiderable way beyond th ic ci

‘The higheft mountains of the Moon, of Mo-

e great and linle Atlas, in
ther under or very near the equa-

nomotapa, and. th

Africa, lic
In
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In Afia, Mount Caucafuss, the chain of which,
AR RS e S e
through this whole extent, lies nearer the equa=
tor than the poles.

In Europe, the Pyrennees, the Alps, and the
mountains of Greece, which form one chain,
are fll lefs diftant from. the equator than the
pole.

Thefe. chains of mountains, of which we
have given an cnumeration, ate higher, and of
greater extent, both in length and in breadih
than thoft. of more morthern conntries.  With
xegard to_their diretion, the Alps form a con-
(!nued chain which runs acrofs the whole Con-
tinent from Spain to China. They commence
on the fea-coaft of Galicia, join the Pyrennees
traverfe France; by Vivares aud:Auvesgae, i
e i) e G G e abave
Dalmatia, until they reach Macedo: ’ from
thence they join the: mountains. of Armenia
the Caucafus, the Taurus, the Ima and n;

laft terminate on the coaft of Tartary. Mount

Atas, in the fame manner, traverfes the whole

Cummen[.ofAfrica, from the kingdom of Fez

to the flraits of the Red Sea. The mountains

of the Moon have likewife the fame direction.
But the mountains of America have an oppo-
fite dire@tion. The vaft chains of Cordeliers,

S5y Heeh brinteih ek more Erom oG,

north than from eaft to weft

What
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What we have now remarked concerning the
greateft clevations of the land, applies equally to
the greatelt depths of the fea.  The moft exten=
five and deepeft feas lie nearer the equator than
the poles, Trom thefe united obfervations, the
wruth of our general pofition, that the greateft
incqualities of the globe are to be found in the
equatorial regions, s fufficiently eflablifhed.
Thefe.irregularities on the furface of the carth
give sife to a number of curious phanomend.
Between the Indus and the Ganges, for example,
there is a large peninfula, through the middle
of which runs a chain of high mountains, called
the Gate, which extends from north to fouth,
from the extremity of Mount Caucafus to Cape
Comorin. One fide of this peninfula forms the
conft of Malabar, the other that of Coromandel,
O the Malabar fide, betsveen: the chain of
mountains and the fea, the feafon of fammer i
from September to April; and, during thefe

months, the fky is ferene, and po zain falls
But on the Coromandel coaft, which lies on the
oher fide of the mountains, this very period is
their winter, and the rains fall in torrents.
Thie reverfe of fammer and winter happens, in
fome places, no farther diftant than 20 leagues
fo that, by croffing the mountains, a man has it
i his power to'chang feafons. The fume thing,
6 fid, takes place at Cape Razalgatc in Atabiz,
ad even in Jamaica, which s divided from eaft
10 wefk by  chain of mountairs. On the fouth
fide
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fide of thefe mountains, the plantations enjoy
the warmth of fummer, while thofe on the north
faffer all the rigours of winter. Peru, which is
fituated under the line, and extends about 1000
Teagues toward the fouth, is divided into three
Tong and narrow portions, called by the inha=
bitants Lanos, Sierras, and dudes.  The Lanos,
which are the plains, extend along the coaft of
the South fea ; the Siersas are hills interfperfed
with valleys ; and the Andes are the famous Cor
deliers, the higheft mountains of the world, The
Tarios are about 10 leagues broad ; the Sierras,
th many places, 20. leagues; and the Andes
nearly the fame, though fome parts of them are
more, and others lefs broad. The breadth of
thefe divifions is from eaft to weft, and their
length from fouth to north. This part of the
world exhibits the following remarkable ap-
pearances : 1ft, Along the whole coaft of the
Lanos, a fouth-weft wind almoft conftantly
blows, which is contrary to the ordinary direc-
tion of the wind in the Torrid Zone.  2d, In
the Lanos, it never rains or thunders, though
there are plenty of dews. 3d, It rains almoft
continually at the Andes. 4th, In the Sierras,
which lie between the Lanos and the Andes, it
sains from September to Apri

It was long thought that all high mountains
run from weft to caft, till the contr:
was diftovered in America. But M. Bourget
was the firk who remarked the fu

11
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gularity in the firu@ure of thefe great maffes,
After paffing the Alps thirty times in fourteen
differcat places, the Apennines twice, and making
feveral tours in the neighbourhood of thefe
mountains, and of Mount Jura, he found, that
the contours of all mountains have a near re-
femblance to the works in regular fortif

When the dire@tion of a mountain is fre

to caft, all its projections, or advances, i

to the fouth and north. This amazing regula=
ity is fo remarkable in the’ valleys, that 2 man
is apt to imagine he is walking in a coy

If, for example, a man travels

ley from north to mm'\, he perceives that the
mountain which lics to_the right hand malkes

nner, that the pmmiucnl and concave
» on each fide,alternatly correfpond with

nother.  When the ml.»,

ftation
which gener i\y o umx“ middle
and whofe natural windir
moft
mountains. [t is aflonifhing
uld have ren
for, it is apparent, that, o

LS
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with oppofite mountains, when the declivity of
one of the mountains is lefs rapid than that of
the other, the courfe of the rivers is not in the

middle, but nearer to the fteepeft mountain*.
Thefe general obfervations might be confirm-
ed by a multitude of fadts. The mountains of
Switzerland, for example, are ficeper on the
fouth fide than on the north, and on the weft
fide than on the eat. This appearance is ob-
vious in Mount Gemmi, Mount Brifa, and in
almoft all the other mountains in this country,

the higheft of which are thofe which fepara

Vallefia, ard the Grifons of Savoy, fror

mont and Tirol. Thefe countries are, indeed,
a continuation only of the fime mountains, the
chain of which extends to the Mediterranean ;
and the Pyrennces are a continuation only of
that vaft mountain, which commences in Upper
Vallefia, whole branches firetch far to the weft
nd preferve, throughout that whole

extent, a great height; but, on the north an
f hey gradually fink into plains, as ap-
pears § five countries which are tra-
verfed by the iDL e they
finifh their courfe, while the Rhone defeends with
the fouth, and empties itfelf in the
fame obfervation is ex-
emplified in the mountains of England and of
Norway. But the moft perfe@ example is af-
ques fur Ia Formation des S

forded
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forded by the mountains of Chili and Peru.
ceedingly fteep on the weft

fide; but they have a gradual declivity to the
caft, and terminate in vaft plains, which are
watered by the greateft rivers in the world ¥,

M. Bourguet, to whom we are indebted for
the difcovery of the correfpondence between
the angles of mountains, calls this difcovery /e
Key to.the Theory of the Earth. However, he
appears not to have perceived its whole import-
ance; for, in his treatife 'on this fubjett, he
gives the fkeleton only of an hypothetical fyftem,
in which moft of his conclufions are cither falfe
or uncertain.  The theory: that we have deliver-
ed refts upon four principal fas, the truth of
which, after examining the proofs that fupport
them, cannot admit of a doubt: the firf is,
That the earth, to very confiderable depths, is
every where compofed of parallel firata of dif-
ferent matters, which were formerly in a fuid
or foft flate: the /écond, That the fea b
many ages, covered the whole carth wh
now inhabit: the zbird, That the tid
other motions of the waters, produce inequal
ties in_the bottom of the fea: and the fourth,
“That the figure, and correfponding
mountains, have originated from c
ocean.

After perufing the prool
fubfequent articles, the read

* See Phi. Tranf, Abridg. v




¢ facts, when firmly cfablithed, will
acertain the general theory of the
carth.  What has been remarked concerning the
formation of mountains needs no farther expli-
cation.  But, as it may be objected, that T have
not accounted for the formation of peaks, o
pointed mountains, nor for fome other particu-
Iar fa@ts, T fhall add fuch obfervations as have
occurred upon this fubject.

I have endeavoured to form a diftin and
general idea of the manner in which the mate=
rials compofing this earth are arranged, and
have reduced the whole to two- claffes. The

ludes all the matters which are difpofed
in horizontal o regularly inclined beds or fra-
ta and the Jeesnd comprehends all thofe mat-
ters which appear in detached mafles, in ridges,
or in veins, cither perpendicular, or irregulatly
inclined. In the fizf? clafs I rank fands, cla
granites, fints, and frec-flones in large malles,
pit- coal, fltes, and likewife marls, chalk, cak.
cinable flones, marbles, &c. In the fecond, T
clude metals, minerals, cryfals, precious ftones,

I flints in fmall mafies. Under thefe two

nown materials of the carth are

e of the firft clafs owe

s tranfported and depo-

fited by the wate a, and ought to be
diftinguifhed into fuch as are calcinable by the
application of fire, and fuch as melt, and are
2 convertible
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convertible into glafs. The matters compre-
hended under the fecond clafs are all vitrifiable,
with the exception of thofe called inflummable,
or which totally confume in the fire.

, in the firft claft, two difinet fpe-
cies of fand; the one, which abounds more
than any other matter in the globe, s vitrifiable,
or rather confifts of fragments of real glafs
The other, which is lefs in quantity, s calci-
nable, and ought to be regarded as the duft of
flone, and as differing from gravel only by the
groflnefs of its grains. In gencral, vitrifiable
fund lies in beds; but they are frequently inter-
rupted by maffes of free-flone, of granite, and
of flint; and fometimes thefe fubflances appear
in banks of a confiderable cxtent.

Sea-fhells are feldom found in this find, or in
vitrifiable bodies ; and cven thofe which appear
in them are not difpofed in beds, but feattered,
as it were, by chance: I never, for cxample,
found any in freeftone. This flone, which
abounds in certain places, is nothing but fand

d by a cement. It never appears but in

tries where vitifiable fand is frequent; and

the quarries of it are generally in pointed hills,
fandy lands, terrupted eminences.  Thefe
bt on all fides; and,

when they appear in large beds, they are more
diftant from each other than thofe of matble or
calcinable flones. Blocks of free-ftone miay be
cut of all dimeni nd, though it be diffi-
cult
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cult to work, its hardnefs is inconfiderable ; for

eafily reduced to fand by friction, except

or nails fometimes found in it,

rd as to refift the beft files. Com-

mon rock-flone, which I confider as a fpecies

of granite, is vitrifiable, and of a fimilar nature

with free-ftone; it is only barder, and more firm-

ly cemented. Tt has likewife feveral denfe points,

which cut the fhoes of travellers on mountainous

grounds. It alfo contains a great number of

talky fpangles; and the whole is o hard as not
to be worked without great labour.

After narrowly e: g thefe hard points
found in frec-ftone and granite, I difcovered that
they confift of metallic matter, w}

cined by a ftrong fire, and that
have a perfect refemblance to certain fub-

ich has been

thrown out of volcano’s, of which 1 have
They are called by
the inhabitants Schiarsi. They are black heavy
mafles, upon which neither fire, water, nor the

file, can makeany impre

feen vaft quantiti

cies of glafs 3 but the forme
more of metal than of glafs
fone and grs
his @ farcher proof
1\mﬁm\u\‘ formerly been liquified by f
On the tops of fome high mountains, blocks
01»1. ties. The po-

, that they
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feem to have been thrown together by accident;
and we hould be apt to imagine that they had
bled down from fome neighbouring height,
if the places where they are found were not
higher than any neighbouring ground. But their
vitrifiable nature, and their angular ‘and fquare
figures, like thofe of frec-Rone rocks, difcover
thefe 1»“,\1‘"“\ to have an uncommon origin.
Thus, ge firata of virifiable fand, we find
blovks of frenfrone and granite, the figure and
fituation of which follox y the hori-
zontal pofition of ft ains have gra-
dully broughe down from the lills and moun-
gins the f id with sshich thef blocks were ori-
ting into
thofe int "vals that appeat between the yolks 6f
nuclei in_free-ftone, in th :
hills of Fontainbleau are interfected.
point of a hill refembles a nucleus i

quarries, and all the intervals have b
out by the rains, and the fand they
contained has been carried down to the valleys.
the angular blocks of gra-
¢ on the tops of high mountains were for-
d and furrounded with vitrifiable
off by the

ner,

which

med.  Thele blocks are

the top, and augment in

thicknefs towards their bafes; one block often
refts upon another, that upon a third, and fo on,
Q4 leaving
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Jeaving irregular intervals between them: and
25, in the courfe of time, the fand which cover~
<d the blocks, and filled the intervals, was wafh~
ed down by the ains, there would nothing re-
main on the tops of high mountains hut]m ted
piles of irregular blocks ; and hence the origin

of peaks, or mountains ending in tharp » oints.
For, let it be fuppofed, as may eafily be prov
ed by the fea-bodie dund in the Alps, that
‘.lu» chain of mountains was formerly covered
the ocean, and that a thick bed of virifall
 tops, which re-

e o AT
¥ of fand would necefarily give rife to large
blocks of granite, of frec-flone, of fint, and of
ies, the confiftence and figure of whick
r fand, nearly in ¢
‘Thefe blocks,

d flled their interflices,

by rains, torrents,

v‘m.l ll“ ns, re-

F
ited by
ed l\uwl‘.‘vh

a and other

THE EARTH’ SURFACE

natural, that it generally ocurs to every perfon,
who examines thefe obje@s; and, on this occar
fion; I will fef down a paffage from father Tartre.
¢ From Yanchuin-yen we arived at Hote
road we remarked a fin-
n, r:l*u‘]', rocks of a fur~
¢ prifing height, refembling fquare towers, in the
¢ midft of vaft plains. I cannot account for this
< app e, unlefs I beallowedto ﬁmpolu thefe.
¢ rod rmerly conflituted a
bl kad ARG earth, fand, 2 S
¢ loofe parts, had been gradually wathed away
¢ by the rains, and cks bare on all fides.
< Wi es this conjefture is; that v
¢ fome of them, the bafes of which w
¢ furrounded vith canh to a confi
ght %,
The tops of the big

200 or

gheft mo
free-ftone, and other hard and virrifisble fub-
fances: Below i théfe, twe) Besubntiy meetimith
arble, o hard ealcinable flone, full
may be feen at the great
in H.mn.m., and upon Mount Cenis,
ones and marbles which contain fhells
me hundreds of fathoms below the
points or peaks of high mountains, though thefe
beds of flone and marble be more than 1000
fathoms above the level of the fea. Thus thofe
ountains which have peaks or points generally
# See Lettres Edifiantes, tome i, p. 135,
confift
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confit of visifble rocks; and thfs, the -

mits of which are

marbles

thofe c t re ge=

nerall th points, eminences, ca-

wvities, f ¢
s ofe compofed

R B o aroneatly i il

and are only e ot

to be very diffc
duced by the fame caufe, as has already been
fhown: But, it may be remarked, that th
ble flones have fuffered nio change fince the
formation of the horizontal firata, The
fands, however, may
changed and interrupted by the fubfe
du&ion of rocks and angul;
place in fand-beds. Bor
“Thofe in caleinable rocks ae almoft ahy

minerals, ¢

Al folphur, and al the fubflancesof our fcond
, are found.  Below ‘m.wm.h, the wate

feto the

PR 00 5Ok #HeS

THEORY or tug EARTH.

AR TRLC T F
Of Rivers.

HAVE already remarked, that, in general,
the greateft mountains occupy the middle of
continents; that thofe of a fmaller kind divide
lands, peninfulas, and promontories; that, in
the Old Continent, the dire@ion of the greateft
s of mountains is from weft to eaft; and
ch run to the north or fouth
only branches of the principal chains. It will
examination, that the greateft rivers
ne diretion, and few of them follow

cb
that thofe whi

the courfe of the branches of mountains.
ced of this fa, we have only to run

a common globe 3 and, beginning

in, we {hall find that the Vig

Douro,
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