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THEORY or tHE EARTH,

AR T1TC L'E " XVIL

Of New Jflands, Cuver wdicular Fiffures,

INJEY s v profuce cer ity
by the operation of fubterrancous fires
or flowly by the accumulated fediments of wa.
ter. Upon this fubject we are farnithed with
indubitable fals, both by ancient hiftorians, and
by modern voyagers. ~ Seneca tells us, that, in
his time,the ifland of Therafia* fuddenly emerg-
ed from the fea, to the aftonifhment of many
fpe@ators. Pliny relates, that 13 iflands former-
Iy arofe all at once from the bottom of the Me-
dlﬁcrrmncnn, and that Rhodes and Delos are the
chief of them. According to Ammianus Mar-
celinus, Philo, Pliny, &c. thefe 13 iflands were
* Now called Santorini,
not
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not formed by aa carthghake or by a fubterra-
neous explofion, but were formerly concealed
under the water, which fnk and uneovered
them, Delos was even diftinguithed by the
name of Pelagia, becaufe it formerly belonged
to the fea. Whether thele 13 new

produced by the a@ion of fubterrancous fire, or
by any other caufe which diminifhed the quan-
fity of water in the Mediterranean, it is not eafy
to determine, - But we are informed by Pliny
himfelf, that the ifland of Hiera, in the neigh-
bourhood of Therafia, is compofed of ferrugi=
nous maffes, and of earth which had been thrown
up from the bottom of the fea; and, in another
place, he mentions feveral other iflands which
had been formed in the fame mann

this fubject, however, we have fa

cent, and lefs involved in obfourity.

On the 23d day of May 1707, at fun-rifing,
there appeared, at the diftance of two or three
miles from the ifland of Therafia or Santorini,
fomething which had the refemblance of a float=
ing rock, Some men, ftimylated by curiofity,
approached it, and difcovered that it had arifen
from the bottom of the fea; that it increafed
under their feet; that oyfters and other thells ftill

and that many pumice=

ftones lay on its furface. Two days before. this
¢ appeared, there had been a flight carthquake

in Santorini. This ifland continued to augment
confiderably, without any accident, till the 14th
of
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of June. It was then about half a mile i cr.
cumference, and 20 or 3o feet. high, and the
c..n’lIl was white and mixed with clay. After this
time, the fea began to be more and more agitat.
ed; vapours arofe from it which infefted the
ifland of Santorini, and on the 16th of Jul
17 or 18 rocks rofe all at once from the botion,
of the fea, and united into one mafs.
phenomena were attended with a frightful noife,
which continued two months; and flames iff.
ed from the new ifland, which ftill augmented
bo\)} in circumference and height ; ﬂndhtl\c ex-
plofions were. fo violent, that they drove large
flones o more than 7 miles diftance. Theiflang
of Santorini itflf was regarded by the ancients
recent prodution; and, in 726, 1427, and
5 it }CCu\cn] confiderable additions, befide
the finall iflands formed iu its neighbour
The fame volcano, whic h, in the 1o

urhood ¥,
days of

ke e o
raifed the iflan of Santorini, produced, in Pl

time, that of I r Volc: o
iera or Volcanella, and, in our

days, the rock above deferibed.
On the 10th of Ocober
‘was feen to fe from f
a0 fen 10 arif from the fen near the i of
Tercera. Navigators being fent, by order of go-
yerment, © examine i, they perceived, on the
9th of e fame o] 1] ) X
9 fame month, an ifland covered with
. us quantity of afhes
thrown to a great diftanc ; ;
cano, and acce ed wi

o, a great fire

fireand finoke; anda prodigio
w. v

as from a vol-

fimilar tothat
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of thunder. - The earth was alfo perceived to
fhake in the neighbourhood 5 and a vaft num
of pumice-ftones were found floa
fea all round the new ifland : ‘This
menon has fometimes been rémarked in: the
open fea*:

The hiftorian of the French academy, in
relating this event, remarks, that, affer an
carthquake in the ifland of St Michacl, one of
the Azores, there appeared a torrent of fire be=
tseen this ifland and that of Tercera, which
gave rife to two new rocks: And, in the fub-
fequent year, the fame hiftorian gives the fol-
lowing detail :

¢ M. de PIfle has informed the academy of
¢ feveral particulars concerning the new ifland
¢ among the Azores, which he received in a
¢ letter from M. de Montagnac conful at Lif-
¢ bon. On the 18thof September 1721, M. de
¢ Montagnac’s veflel was moored off the fortrefs
¢ of St. Michael ; and he learned the follov
¢ particulars from the pilot of the port.

¢ During the night of the 7th or 8th of De-
¢ comber 1 arthquake in
¢ Tercera and St. Michael,
¢ tant from cach other al
¢ new ifland rofe from a. It was, atthe
¢ fame time, remarked, that the point of the
¢ ifland of Peak, at the diftance of 3o leagues,

* See Philofophical Tranfad

+ Ann. 1721, . 20
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© which formerly trew out flames, was extine
¢ guifhed.  But a continual thick finoke ffed
¢ from the new ifland, which was diftindly pere
¢ ceived by M. de Montagnic, as long a5 he
¢ continued in that part. The pilot affured him,
¢ that he had failed round the ifland, and g,
 proached it as near as he could with ffh.
¢ He founded on the fouth fide of it with a ror
 of 6o fathoms; but found no bottom,  On gig
© weft fide, the water was much changed: Tt ape.
¢ peared to be mixed with white, blue, and
¢ green; and, at the diftunce of two miles, it
¢ feemed to be fhallow and boil ng. On ;]AC
¢ north-weft, the fide from which the fmoke
iffued, he found, at 15 fathoms, a bottom of
coarfe fand. He threw a ftone into the fea,
and, at the place where it fell, he obferved the
water boil, and mount into the air with great
impetuofity. The bottom was fo hot, that, at
¢ two different times, it melted a picce. of faet
¢ which had been faftened to the end of the
¢ plamb-line. The pilot likewife remarked
¢ that fmoke iffued from a fnall lake, in the
€ mid® of a fandy plain. This iland is nearly
¢ round, and high enough to be perceived, in
clear weather, at the diftance of feven o cight
< leagues. ¥
¢ We have fince learned, by a letter from M.
fuhicu, French conful at St Michael, du(cl.i
in March 1 ifland is confi
derably diminifhed 5 thac it s nearly on a
¢level
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« Jevel with the water’s and that it will probably
« foon difappear.”

From thefe, and many other facls of a fimilar
nature, it is apparent, that inflammable bodies
exift under the bottom of the fea, and that they
fometimesproduce violent explofions. ~The
places where they happen may be confidered as
fubmarine volcano’s, which differ from com-
mon volcano’s only in the fhorter duration of
their effecs; for, after the fire opens a paflage
to itfelf, the water ruthes in, and extinguithes
them. The clevation of new iflands necef-
farily leaves caverns, which are foon filled by the
waters 3 and the new ground, which confifls of
matter thrown out by the fubmarine volcano,
muft, in every refpedt, refemble that of the
Monti di Ginere, and other eminences which
have been raifed by terreftrial volcano's. It is
on account of the waters rufhing into the voids
and fiffures produced by explofions, that fub-
marine volcanos exhibit their cffedts lefs fre-

quently than common voleano's, though both

derive their origin from the fame caufe.

To fubterrancous, or rather fubmarine, fires,
mutt be aferibed all thofe cbullitions of the fea,
and water-fpouts, which have been remarked in
different places by mariners : They alfo produce
ftorms and earthquakes, thc effe@s of which are
felt equally at fea as upon land, The iflands
raifed by fubmarine volcano's are generally
compofed of pumice-ftones and calcined rocks.

Tire
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Fire has frequently been obferved to iffie oy
of the waters of the fea.  Pliny tells us, that the
whole furface of the Thrafymen lake has ap-
peared to beinflamed ; and Agricola informs us,
that, when a flone was thrown into the lake of
Denftatin Thuringia, its defeent was marked by
a train of fire.

Loflly, The great quantities of pumice-Rories
difeovered by voyagers in different parts of the
ocean, as well as in the Mediterrancan, evince
the exiftence of voleano’s in the lmuom of the
fea, which differ not from thofe upon'land, ei-
ther in the violence of their explofions, or n the
matter they throw out, but only in their rarity,
and in the fhortnels of their duration. Hence
it may be remarked, that the bottom of the f
every way refembles the furface of the carth, not
admitting even the exception of volcano's

Between fea and land voleano’s there are
many relations. Both of them exift on the
mountains, The Azore iflan
thofe of the Archipelago, are only the points
of mountains, fome of which arc above, and
others under, the furface of the water. From
the account of the new iflands among the Ae
zores, it appears, that the place where the finoke
iffied was only 1§ fathoms deep, which, when
compared with the ordinary depth of the ocean,
demonftrates this place to be the top of a pretty
high mountain, The fame remark may be

made
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made with regard to the new ifland near Santo-
vini. Its depth muft have been inconfiderable,
fince oyfters were found attached to the rocks
which rofe above the furface of the water. It
likewife appears, that fea-volcano’s, as well as
thofe upon land, have fubterrancous communi-
cations ; for, at the very time that the new
ifland among the Azores arofe, the fummit of
the volcano of St. George, in the ifland of Peaks
funk. It alfo merits obfervation, that new
iflands never appear but in the neighbourhood
of old ones; and that there are no examples of
new iflands in open feas : They ought, there=
fore, to be regarded a3 continuations of the an=
cient iflands; and, when volcano's happen to
exift in the latter, it is not furprifing that the for-
mer fhould contain the fame materials, which
may be kindled cither by fermentation alone, or
by the a@ion of fubterrancous winds.

Befides, new iflands produced by carthquakes,
or by fubterrancous fires, are few in number.
But the number of thofe formed by flime, fand,
and carth, tranfported by rivers, o by the mo-
tions of the fea, is almoft infinite. At the
mouths of rivers, fuch quantities of carth and
find are amalled, as frequently give rife to
iflands of confiderable extent. The fea, by re-

ing from certain coafts, leaves uncovered the

gheft parts of the bottom, and thefe parts con-
flitute fo many new iflands. In the fame man-

ner, when the fea encroaches upon the land, it

vor F ¥ covers
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covers the plain, and the more elevated grounds
appear in the form of iflands. Itis forthis rea-
fon that there are few iflands in the open feas,
and that they are fo numerous near the coafts,
Fire and water, though of very oppofite na-
tures, exhibit many effeds fo fimilar, that the
one may often be miftaken for the other. Be-
fide dhe producions peculiar to thefe elements,
as eryfal, glafs, &c. they give rife to many
great phenomena, which have fuch firong re-
femblances, that they can hardly be diftinguifhe
ed. Water, as we have feen, elevates moun-
taing, and forms the mavcn number of iflands:
Some mourtains and iflands likewife derive theit
origin from fire. The fame ub.’ ation is appli-
cable to caverns, fiffures, gulfs, &c. Some of
them are the cffedls of fire, and others of water.
Caverns are, in a great meafure, peculiar to
mountains: They are feldom or never found in
hey are frequent in the Archipelago,
andother iflands ; becsufe 1ands are generally
nothing but the tops of mountains. Caverns,
like precipices, are formed by the finking or
mouldering of rocks, or, like abyffes, by the
adion of fire; for, to makea cavern form a
precipice or an abyl,
fary than that the tops of the oppofite ro
fhould come together and form an arch, w
mull frequently happen when they are loofened
at the root, and fhaken by carthquakos, or by
fon of time and of the weather. Ca-

3 verns
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verns may be produced by the fame caufes which
give rife to gulfs, apertures, or finkings of the
carth 5 and thefe caufes are explofions of vola
cano’s, the action of fubterraneous vapours, and
earthquakes, which create fuch commotions in
the earth, as muft neceffarily produce caveras,
fiTures, and hollows of every kind.

The cavern of St. Patrick in Ireland is not fo
confiderable as it is famous : The fame remark
may be made with regard to the Grotto del Cane
in Italy, and to that of Mount Beni-guazeval, in
the kingdom of Fez, which throws out fire,
There is a_very large cavern in the county of
Derby in England. It is much larger than the
celebrated cavern of Bauman, near the Black
Foreft of Brunfwick. I was informed by the
Earl of Morton, a philofopher more refpecable
for his merit than his high rank, that the en-
trance to this cavern, called the Devil’s-bule,
is larger than the door of any church that a
fmall river runs through it; that, after advanc-
ing fome way, the vault of the cavern finks
down fo low, that, in order to proceed farther,
it is neceflury to lic flat in a boat, and to be
pufhed through this narow paflage by people
accuftomed to the bufinefs 5 and that, after get~
ting through, the roof, or arch of the cavern,

toa great height; and, after walking a con~

fiderable way on the fide of the river, the arch
finks again fo low as to touch the furface of the
Here the cavern terminates, Theriver,

FE2 which
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which feems to have its fource in this part of
the cavern, fwells occafionally, and tranfports
heaps of fand, which, by accumulating, forms o
Kind of blind alley, whofe direcion is different
from that of the principal cavern.

In Carniola, near Potpechio, there is a large
cavern, in which is a pretty confiderable lake,
Near Adelfperg, we meet with a cavern in which
a man may travel two German miles. It contains
feveral tremendous and deep precipices®. The
Mendip hills in Somerfetthire likewife prefent us
with extenfive caverns, and very fine grottos.
Near thefe caverns we find veins of lead, and
fometimes large oak-trees, buried 15 fathoms
deep. In the county of Gloucefter, there isa
Targe cavern called Pen-park-hole, at the bottom.
of which we meet with 32 fathoms of water,
Here are allo veins of lead.

rent, that the Devil's-hole, and

ether caverns, from which large fprings or brooks
iffue, have been gradually formed by the ope-
1 of the water, and their origin cannot be

bed to eart s or voleano’s.

One of the largeft and moft fingular caverns
Antiparos, of
has given a complete de-

find a ruftic cave about 30

ome natural pillars. Be-
tween two pillars on the right, the ground flopes
gently, and then more precipitately for about

ce A erud Lipf. anno 1689, p. 555

20 paces
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20 paces to the bottom of the cavern. This is
the paflage to the grotto or interior cave, and is
nothing but a dark hole, through which a man
cannot_pafs without ftooping, and the affitance
of lights. We then defeend, by means of a
xope fixed at the entrance, a horrible precipice,
and arrive on the borders of another fiil}
more tremendous, with correfponding abyflés on
the left. By a ladder placed on the margin o
thefe gulfs, we get over a vaft perpendicular
rock:  We then continue to flip through places
lefs dangerous. But, when we think ourfelves
in the greateft fafety, we are fuddenly ftopped
by a frightful p.\f\; 10 cfeape through w
we are obliged to on our backs along a
Jarge rock, and to deteend by means of a ladder-
When we arrive at the bottom of the ladder, we
ftumble for fome time among irregular rocks,
and then the famous grotto prefents itfelf. This
grotto is about 300 fathoms below the furface
of the carth, and it appears to be about 40 fa=
thoms high, and 50 wide, Itis full of large
ad beautiful ftaladlites, which both depend from
the roof of th ver the floor *,

In that part of Greece called Achaia by the
ancients, now Livadia, there is a large cavern in
2 mountain which was formerly famous for the
oracles of Trophonius: Itis fituated between the
Lake of Livadia and the fea, from which, at the
nearelt parr, it is diftant about four miles; and

= Sce Tourneforvs voyage o the Levas

FF3
3
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thre e nolef 4o fubterranncous paffages
throug] ] e wa :
dhaugh i e vators s e e v
In all conntries whith are fubjeet to eartt
ik o Vol ik et s
fiructuee of moft of the iflands of the Archi o
i e e
the Indian Ocean, and particularly the A\Aulu‘cc =
appear to be chiefly fupported upon vaults The
1and of the Azores, of the Canaries, m"lu; Caj it
d.c vt‘l‘d iflang and, in general, of almoft p[(;
G0 A SRS MAehE: Hollow ol
U i AT AT S tore
Rl e e
I R e e eag i o s
from voleand's, or by the adioh ‘of the

n L waters
of frofts, and of other injuries of

s A = ather,
In the Cordelieres, where volcano’s and earth

quakes are frequent, there are many caverns
precipices, and abyile ¥

 The famous labyrinth in the iland of Cret
SRS work GFAure alone, WeRss dffited
by M. Touracfort, thar in many parts i
=i of men is evident; and, it is proh?ll‘ul‘:
that s f ot the nly caver swhich has been
e fines and quarries are con-
fady digiog; on b aftr thel have been long

b detesman
s 0 determine whether

S ta\'mvzuns have been the effecs of nature
or of art. Some quarries are amazingly exten-
See Gordon's Geagrahy, p. 179

five,
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five. That of Macftricht, for inftance, is fuffi-
ient to fhelter 50,000 men, and is fupported by
“more than 1000 pillars of 20 feet high; and the
casth and rock above s 25 fathoms thick¥, The
Gt mines of Poland exhibit excavations fill
more extenfive.  Near large cities, quarries and
“rtificial hollows are common. But we muft
proceed o farther in detail, Befides, the ope-
F tions of men, however great, will always make
but an inconfiderable figure in the hiftory of
nature,

Volcano's and water, which form caverns in
dhe bowels of the carth, produce likewife on its
furface fiffures, precipices, and abyffes. At
Cajeta in Ttaly, there is a mountain which had
boon formerly fplic by an carthquake in fuch &
manner, that the feparation feems to have been
Tnade by the hands of men. We have already
Tmentioned the Wheck-irack, or great fiflure in.
the ifland of Machian, the abyfs of Mount Ara-
rat, the port or gap in the Corddlieres, that of
Thermopyle, &c. To thefe we might add the
gap in the mountin of the Troglodites in Arabia,
B that of the Ladders in Savoy, which was
begun by nature, and finithed by Vidtor-Ama-
e Confiderable finkings in the carth, the
21l of roeks, and the fubverfion of mountaint,
are frequently produced by the waters, a8 well
as by fubterrancous fires,  Of this many, ex-
amples might be given.

® See Phil. Trsaf. Abridg
1)
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¢ In the month of June 1714, a part of the
¢ mountain of Diableret in Valois fell fuddeno
¢ Iy, and, in a few hours, the fky being ferene,
¢ it appeared to have aflumed a conical figure,
¢ It deftroyed 55 houfes, befides feveral men, and
¢ a great many cattle; and it covered a league
¢ fquare with its ruins. ~ The fky was darkened
¢ with the duft: The colle@ion of ftones and

carth which were amafled on the plain, exceed-
ed 30 Rhenifh perches in height, daummed up
¢ the waters, and gave ife to new lakes of con.

fiderable depths. But this phenomenon wag

not accompanied with the leaft veftige of bitu.
¢ men, fulphur, or calcined lime-ftone ; nor, conw
¢ fequently, of fubterrancous fire: The bafe of

this great rock appeared to-be rotten, and re-
¢ duced to powder*.”

There is a remarkable example, of thefe fink=
ings near Folkflone in the county of Kent, The
hills in the neighbourhood funk infenfibly, with~
out any carthquake or other commotion. - The
interior parts of thefé hills confift of rocks and
chalk; and, by their finking, they have pufhed
part of the adjacent land into the fea. A well
atteted relation of this fat may be feen in the
Philofophical Tranfations .

In 1618, the town of Pleurs was buried un-
der the rocks at the foot of which it had been

wated.  In 1678, a great inundation was oce

® Hifl de P Acad. des
+ Abridg. vol. iv, p. 25

ciences, anneé 1715, p. 4.

calioned,
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eafioned, in Gafeony, by the finking of fome
portions of one of the Pyrenniees, which forced
out the water that had been pent up in the fub-
terraneous caverns of thefe mountains, In the
year 1680, a fill greater inundation was pro~
duced in Ireland, by the finking of 2 mountain
into caverns which had been full of water. ‘It is
not difficult to inveftigate the caufe of thefe cf-
fe@s. Tt.is well known, that fubterrancous was
ters are every where frequent, Thefe waters
gradually work away fand and earth in their
paffiges; and, confequently, they may, in the
courfe of time, deftroy the ftratum of earth
which ferves as a bafis to the mountain ; If this
ftratum fail more on one fide than on another,
the mountain muft, of neceflity, be overturned ;
or, if the bafe waftes gradually and equally
:h:ougimm, the mountain will fink, without be-

ing overturned. il
Having mentioned a few of thofe convulfions
and changes produced in the earth by what may
be called the accidents of nature, we muft not
pafs over in filence the perpendicular fiffures in
the different ftrata. Thefe fiffures are obvious,
not only in all rocks and quarries, but in clays,
and in every fpecies of earth which has never
been removed from its natural pofition. They
are called perpendicular fiffures; becaufe, like the
horizontal firata, they are never oblique, but
from fome accidental change.  Woodward and
Ray talk of fiffures, but in a general and confufed
manner,
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manner, and they never mention them under
the appellation of perpendicular fiffures, becaufe
they imagined that they might be indifferently
cither oblique or perpendicular. No a

hitherto attempted to explain their origin, the’
it is apparent, as remarked in a former article,
that they have been occafioncd by the drying of
the materials which compofe .m horizontal fira-
ta. In whatever manner this drying fhould hap-
pen, perpendicular filfures mm have been a ne-
ceffary confequence; for the matter of the ho-
sizontal firata could not be diminithed in fize,
without fplitting, at different diftances, in a di
Tetion perpendicular to the firata themfelves.
Under perpendicular fiffures, I comprehend, not
only the natural cracks in rocks, but all thofe

feparations which have been effected by convul-
five accidents.  When a mafs of rock has fuf-
fered any confiderable motion, the fiffures are
fometimes placed obliquely; but it is becaufe

to great chains of rocks, will convince us, that
the general dire@tion of fiflures is perpendicular
to the flrata in which they are found.

The bowels of mountains are chiefly compof-
ed of parallel firata of flones and rocks. Be-
tween the parallel ftrata, we often meet with
beds of matter fofter than flone; and the per=
pendicular fiffures are filled with fand, cryftals,
metals, &c. The formation of thefe laft bo-

dics
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dies is more recent than that of the horizontal
firata in which fea-fhells are found. The rains
have gradually detached the fand and earth from
the tops of mountains, and left the flones and
rocks bare, which afford an opportunity of dif-
tinguifhing with cafe both the parallel firataand
the perpendicular fiffures. On the other hand,
the rains and rivers have fucceffively covered the
plains with confiderable quantities of earth, fand,
gravel, and other bodies which are L'hhm foluble

o

of tufa, of foft flone, of fand,
of rounded gravel, and of earth mistd with ve-
getable fubftances. But thefe beds ‘contain no
fea-fhells, or at moft, but fragment§ of them,
which have been detached from the mountains
along with the carth and gravel. ~Thefe recent
beds fhould be carefully diftinguifhed from the
ancient and original ftrata, in which we almoft
univerfally find a greater number of entire fhells
placed in their natural firuation.

In examining the internal order and diftribu-
tion of the materials of a mountain, compofed of
common ftone or calcinable lapidific matter, we
generally find, after removing the vegetable foil,
abed of gravel, of the famé nature and colour
with the ftones which predominatein the moun~
tain; and, under the gravel, we meet with the
folid rock. When the mountain is cut by a
decp trench or ravine, the different banks or
firata are cafily diftinguifhable. Each horizon-

tal
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tal fratum is feparated by a kind of joint or fir
turd, which is likewife horizontal, Thefe ﬂn[a

y augment,in thicknefs, in proportio
diface fion, the top of -
iin 3 and they, are all divided, vertically
R
firatum under the gravel, and even the fecond,
are not only thinner than. tho form'the
bafe of the mountain, but fo much cut by per-
pendicular fifures, that fmall portions of them
only have any coherence. Moftof thefe fiflres
which exa@ly refemble, the cracks in carth that
has been dfle, gradually difappear as they de-
feend, ands at the bafc of the mountain, where
they.cut the lager flzata in 2 more regular and
more perpehdicular manner than thofe near the
farface, their number is much fmaller

‘Thefe firata of rock often extend, without in-
terruption, to great diftances.  Stones of the

fame fpecies likewife are almoft uniformly found
in oppolite mountai

rated by a narrow neck or a

ftrata never entirely difa

mountain terminates in a large and level |vhm.
Sometimes we find, between the vegetable foil
and the gravel, a ftratum of marl, which com-
municates its colour, and other qualitic
?ui,[wlwm.ng beds: The perpendicular fif

in the inferior rocks are, in this cafe, filled with
marl, where it acquires a hardnefs equa
pearance, to that of the furrounding fto

8 ‘when
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when expofed to- the air, it fplits, and becomes
foft and dudtile.

The beds of ftone which compofe the tops of
mountains are generally foft and tender, but
thofe near the bafe are exccedingly hard. The
firfk is commonly white, and of a grain fo fine
as to be hardly perceptible. . In proportion as
they defeend, the rocks become more compact,
and have 2 better grain; and the loweft beds are
ot only harder than the fuperior ones, but are
alfo more compa& and heavy. ‘Their grain
is fine and brilliant; and they are often fo
brittle as to break as purcly and: neatly .as
fint.

The heart of a mountain, then, is; compofed
of different firata of ftones, which are harder or
foffer in proportion to their diffance from the
fummit; and they are broad at the bafe, and
{harp and narrow at the top. The laft is, in=
deed, a necellary relt of the fift For, s the

Qlones grow harder as they defcend, it is natural
to think, that the currents, and other motions of
the water, which foooped out the valleys, and
formed the contours of the mountains, muft
have gradually confumed, by their lateral fii
tion, the materials of which the mountains are
compofed; and that this confumption would be
proportioned to the hardnefs or foftuefs of the
matter ated upon.  But, as the upper firata are
Known to be fofteft, and as their denfity increafes
according as they approach the bafe, the moun
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tains mut, of neceflity, have affamed their pre-
fent inclined, -and fomewhat conical  figure.
This s one great caufe of the declvity of
mountains; and it muft always become more
gentle, in proportion as the earth and gravel are
brought down by the rain from their fammits
For thefe reafons, the declivity of hills and
mountains, compofed of ealcinable bodies,  is
Iefs than that of thofe which confift of granite
o of flint in large maffes. The latter gene.
nally 1ife almoft perpendicularly to very great
heights ; becaufe in’ thef: of vitrifiable
matter, the fuperior, as well as the inferior frata

are extremely hard, and have prefented nearly an
equal refift ation of the waters.

Though, in the ills which are
fat, and pretty extenfive, we find hard flone
immediately under the vegetable foil; yet it
fhould be remarked, that, in every example of
this kind, what a to be the fammit of a
hill s only a continuation of fome more clevat-
ed hill in'the neighbourhood, the upper ftrata
of which conift of foft, and the inferior frata
of hard flone; and the hard fone found on the
top of the firft hill is only a continuation of the
under firata pf the higher hill,

Stil, however, on the tops of hills which are
not furmounted by higher grounds, the flone
is mofily of a foft and friable nature and hard
fione cannot be had without digging to a confi-
derable depth. It is between thefe layers of

hard
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hard ftone only that marble is to be found ; and
jtis variegated with different colours by metallic
fubftances carried down by rain-water, and fil-
trated through the ftrata: And it is probable
that, in cvery country which furnifhes ftones,
marble would be found, if pits were dug toa
fufficient depth : Quoto enim, fays Pliny, loco nor
fuum marmor. iwvenitur? Tt is, in fadk, a more
common ftone than is generally imagined, and
differs from other ftones only in the finenefs of
its grain, which renders it compad, and fufcep=
tible of 2 fine and brilliant polifh.
Both the perpendicular fiffures, and the hori-
zontal joints of quarrics, are often filled, or en-
crufted, with concretions, which are fometimes
tranfparent, and of sures, as cryfals,
and fometimes carthy and opaque.  Water runs
through the perpendicular and even
penetrates the clofe texture of the flone itfelf
Stones which are porous imbibe water fo copi=
oully, that froft fplits them in picces. The r:
waters, by fltrating through different firata, are
impregnated with a great variety of fubftanc
They firlt fink through the perpendicular it
fures ; they then penetrate the firata of ftone,
d depofite in the horizontal joits, as well as
fures, fiuch matter as they
nd give Tife to different
to the nature of thefe

in the perpendicular
collet in their courfe,
concretions, accordit:
fubftances. For example, when the water fil-

trates through matl, clay, o foft fone, the mat-
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ter which it depofites s nothing but a fine pure
marl, and commonly appears in the perpendi-
cular fiflures under the form of a porous, foft,
white, light fabffance, known ‘among natu-
salifts under the name of Lac Luna, or Medullz

When veins of water, charged with ftony
matter, run along the horizontal joints of fofe
flone or chalk, this matter adheres to the furface
of the ftones, and forms a white, fcaly, light,
and fpongy cruft, which, from its refemblance
toth c, has been called mineral agaric. But,
if the freta through which the water penetrates
be hard ftone, the filter being clofer, the water
it allows to pafs will be impregnated with a fto=
ny matter more pure and homogeneous
confequently, the particles being capable
more compaét and intimate union, will form
concretions, nearly of equal denfity with the

fone itelf, and fomewhat tr In quar-

ries of this kind, the furface of the flones are
encrufted with undulated concrétions, which en-
ly fill up the horizontal joint
ool i vty
s or common fewers of
ferent directions
of the veins of water give different forms to the
concretions that refult from them. THefe forms
are generally wreathed, or refemble an inv

the perpendicular fi

ed cone, attached to the roof of the cavern
her, they are whi ¢ rs, com=
poled
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pofed of concentric coats. The impregnated
waters fometimes fall in drops upon the floor of
the cavern, and form columns, and a thoufand
whimfical figures, to which  naturalifts have
given the different appellations of Jfalafites, fle=
Legmites, offescolle, &.

Laflly, When the concreting juices iffue im-
mediately from marble, or very hard flone, the
lapidific matter is rather diffolved than fufpend-
ed in the water, and it forms a kind of columns
with triangular points, which are tranfparent,
and confift of oblique coats. This fubftance is
diftinguifhed by the name of par or fpalt. Itis
tranfparent and colourles, cxcept”when the
ftone or marble through which it filtrates con-
tains metallic particles. This fpar is of equal
hardnefs with the ftone itfelf, and it diffolves in
acids, and calcines with the fame degree of heat.
Hence it is evident, that fpar is a true ftone, and
perfectly homogencous. It may even be con=
fidered as a pure and clementary ftone.

Moft naturalifts, however, confider this as a
diftin& fubftance, exifting independent of ftone:
It is the lapidific or cryftalline juice, which, in
their eftimation, not only cements the particles

of common ftone, but even thofe of flint.  This
juice, they allege, daily augments. the denfity
of ftones by reiterated filtrations, and at laft
converts them into flint: When concreted into
fpar, it perpetually receives frefh fupplies of fill
purer juice, which increafes both its hardnefs

VOL. I. G and
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and its denfity, till it changes to the confiftence
of glafs, then to that of cryftal, and at laft it is
converted into genuine diamond.

But, on this fuppofition, Why does the lapi-
dific juice produce ftone in fome provinces only,
and nothing but flint in others? It may be faid,
that the one’ province is lefs ancient than the
other, and that the juice has not had time fuffi-
cient to complete its natural operations.  But in
this there is not the fhadow of probability. Be-
fides, is juice proceed ? If it
gives rife to ftones and flints, from whence does
it derive its own origin? It s obvious, that it

s no exiftence independent of thofe fabffances
which alone can impart to the water that pene-
trates them, a petrifying quality that uniform-
ly correfponds with their nature and peculiar
properties. - Thus, when it filtrates through
Rone, it produces fpar; when it iffues from
it forms cryftal; and there are as many fpecies
of this juice s of bodies from which it proceeds
Experience confirms this account of the matter.
The waters, which filtrate through quarries of
common ftone, form tender and caleinable con-
cretions fimilar to the flones themfelves. On
the other hand, the waters which exude from
granite or from fiidt, produce concretions hard

and vitrifiable, and they have all the other pro-
perties of flint, as the former had all thofe of
flone. In the fame manner, the waters, which fil-
trate through mineral and metallic fubftances,

give
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give rile’ to pyrites, mareafites, and metallic
grain:

It was formerly remarked, that all matter
might be divided into the two great claffes of
Vitrifiable and Calcinable.  Clay and flint, marl
and ftone, may be regarded as the two extremes
of each clafs, the intervals between which are
filled with an almoft infinite variety of mixts,
that have always one or other of thefe fubftances
for their bafis.

The fubftances belonging to the firft clafs can
never acquire the properties of thofe of the lat-
ter. Stone, however ancient, will for ever be
equally removed from the nature of flint, as clay
is from that of marl. No known agent can ever
force them from the circle of combinations pe-
culiar. to their nature. Places which produce
marble and ftone will always continue to do fo,
as infallibly as thofe that produce only fand~
flone, flint, and granite, will never produce lime-
ftone or marble.

If we examine the order and diftribution of
the materials of a hill compofed of vitrifiable

, we fhall generally find, under the ve~

getable foil, a fratum of clay, which s likewife
ifiable fubftance analogous to flint, and

, as already remarked, is only a decompo=

fition of vitrifiable fand; or rathier, we fhall find,
under the foil, a firatum of vitrifiable fand. This
firatum of clay or of fand correfponds with the
bed of gravel in hills confifting of calcinable
matters,
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matters.  Below the firatum of clay or of fand,
we meet with fome beds of free-ftone, which
feldom exceed half a foot in thicknefs, and they
are divided into fmall portions by perpendiculax
fifures, Under thefe are feveral frata of the
fame matter, and likewife beds of vitrifiable
fand. In proportion as we defcend, the free-
flone is more denfe, and its thicknefs increafes.
Below thefe, we fi at T call live-rock, or

, and all kinds of acids, more power-
fully than vitrifiable fand or powder of glaf,
upon which aquafortis feems to have fome effect.
When firuck with another hard body, it throws
out fparks of fire, and exhales a penetrating ful-
phureous vapour.  This flinty fubftance is com-

monly found along with beds of clay, of flate,
of pit-coal, of vitrifiable fand;; and it corre~
fponds to the frata of hard flone and marble,
which ferve as the bafes of hills that confift of
calcinable matte

e waters, in pafling through the perpendi-
cular fiffares, and in penctrating the firata of
vitrifiable fand, of free-flone, of clay, and of
flate, are impregnated with the fincft and moft
homogeneous particles of thefe fubftances, and
produce various concretions, fuch as talc, afbef~
tos, and other bodies which owe their exiftence
to diftillation through vitrifiable matter.

Flint, notwithftanding its hardnefs and denfi-
ty, has, like marble and common ftone, its exu-
dations,
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dations, from which refult falactites of different
fpecies, varying in tranfparency, colour, and con=
figuration, according to-the nature of the flint
that produces them, and to the different metallic
or heterogeneous: particles it contains.
diamond itfelf, may
this kind. The
or coats of which are generally concentric, are
only ftala@ites or parafitical ftones from the
flintsin large maffes; and moft of the finé opaque
ftones are nothing but fpecies of fint. The
fubftances produced by the vitrifiable clafs of
bodies are not, as we have feen, fo various as
the concretions formed by thofe of the calcinable.
Moft of the concretions formed by flint are hard
and precious ftones; but thofe produced by cal-
careous ftones are fiiable, and of no value:
Perpendicular fiffures are found in fiint-rocks
as well as in ftone. They are even frequently
Jarger in flint, which proves this fubflance to be
drier than ftone; Both the hill confifting of
calcinable, and that compofed of vitrifiable mat-
ter, have clay or vitrifiable fand for their bafes,
which are the moft commonly diffufed matters
of the globe, and which I regard as the lighteft,
being the fcori of the vitrified m:
fitutes the interior parts of the earth.
mountains as well as plains are founded either
on clay d. We have feen, for example,
jn the pits of Amfterdam, and in that of Marly-
ce 3 la-ville,
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Ja-villey that. vitrifisble. find: was. aloways  the
deepeft iratum,

1t may beiobferved, in imoft bare socks, that

walls of perpendicular ifures, whether they

be narrow or wide, correlpond. a8 exadlly with
cach other as fplit pices of wood. - In the large
quarrics of Asabia, which confft mofly of gra-
nite, the perpendicular fflares are frequent; and,
though fome of them are 20 or 30 yards wide,
the fides,correfpond exa@ly, and leave a deep
cavity betwween them %, It is likewife common to
find, in perpendicular fiffures, fhells divided into
t3v0 picces, cach picce remaining attached to the
oppofite fides of the fiffure; which proves, that
thefe thells were depofited in the folid ftratum
b forsy it s dalis

Tafome quarries mentianad by Mr. Shaw, the
perpendicular fllures are exceedingly large; and
for this reafon, perhaps, they ave lefs nume=
rous. In quarries of granite
large males, blocks of, fone, may. be, raifed, as
the obelifks and columns at Rome, of 60, 8o,
100, and 150 feet long, without the leaft inter~

on. . It app , that thefe vaft blocks have

been raifed from the fame quarry, and, like fome
fpecies of free-flone, that they may be had of
any given thicknefs, In other fubftances, the
perpendicular fifures are verynarrow, as in clay,
in marl, and in chalk ; and they are wider in

W's Travels, + See Woodward, p.
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sarble and hard fone. Some are imperceptible,
becauf they have been filled with a matter near-
ly fimilar to that of the flone tfelf; but fill
they interrupt. the continuity of the flones, and
are called bairs by the workmen, T have often
remarked, that thefe. hairs in marble and fione
differed from: perpendicular fiffres only in the
{eparation of parts not being complete.  Thefe
fpecies of fiffures are filled with a tranfparent
matter, which is a true fpar. In quarries of
free-ftone, the fifures are numerous, and confi~
derably large, becaufe rocks of this kind have
often a lefs folid bafe than that which fupports
saarble or lime-ftone, the former generally reft-
ing upon a fine fand, and the latrer upon clay.
I many places, free-ftone is not to be found in
Jarge maffes ; and in moft quarrics, where this
ftone is good, the blocks lie irregularly upon one
another, in the form of cubes or parallelopipeds,
as in the hills of Fountainblea, which appear,
at a diftance, like the ruins of old buildings.
This irregular difpofition has been occafioned by

the fandy foundation of thefe hills allowing the
blocks to fink and tumble upon each other,
clpecially where quarries heve been formerly
wrought, which has given 1ife toa great variety
of fiffures and intervals between the different
blocks: And it may be remarked, in all coun=
tries abounding with fand and free-flone, that
there are many fragments of rocks and large
flones in the middle of the plains and valleys 5

6o 4 and
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and that, on the contrary, in countries abound-
ngewith marble and Hardifion, thele fattered
fragments, which have rolled down from the
Hil, are exceedingly rare.This phenomenon
is owing to the different folidities of the bafes
upon which thefe fiones are fupported, and to
the extent of the banks of marble o lime-ftone,
which is always_more confiderable than that of
free-ftone.

puaARiA@ENe TR S

THEORY or tne EARTH.

— ——

AVRT I'G L E XVIIL

Of the Effcls of Raini—0f Marles, Subterra-
neous Wood and Waters,

T has already been remarked, that rains,
and the currents of water which they pro=
duce, continually detach, from the fummits and
fides of mountains, carth, gravel, &c. and
carry them down to the plains; and that the
sivers tranfport part of them to the fea. The
plains, thercfore, by frefh accumulations of mat-
ter, are perpetually rifing higher ; and the moun-
tains, for the fame reafon, are conftantly dimi-
nifhing both in fize and clevation. Of the
finking of mountains, Jofeph Blancanus relates
feveral fats which were publicly known in his
time. The feeple of the village of Craich, in
the county of Derby, was not vifible in 1572,
from
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