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and that, on the contrary, in countries abound-
ing with marble and hard ftone, thefe feattered
fragments, which have rolled down from the
Hill, 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-fione,
which is always_more confiderable than that of
free-ftone.

§ i e b 1 )

THEORY or tne EARTH.

— ——

ARTICLE XVIL

Of the Effets of Rains—0f Marfles, 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, ecarth, gravel, &c. and
carry them down to the plains; and that the
sivers tranfport patt of them to the fea. The
plains, therefore, 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 elevation. OF the
finking of mountains, Jofeph Blancanus relates
feveral fats which were publicly known in his
time. The fteeple of the village of Craich, in
the county of Derby, was not vifible in 1572,
from
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from a certain mountain, on account of a higher
mountain which intervened; but 8o or 100
rds, not only the fecple, but like-
the church, were vifible from the
Dr. Plot gives a fimilar c\nmpk

Sibbertoft and Afhby, i
Sand, carth, gra=

cfore them large rocks, which confider-
y diminifh the height of mountains. In g
, the rocks are pointed and perpendicular
portion to the height and ficepnefs of
The rocks in high mountains
are very firaight and n The large frag~
1t which appear in the valleys have been de-
tached by the operation of water and of frofts.
“Thus fand and carth are not the only fubftances
detached from mountains by the rains; they at-
tack the hardeft rocks, and carry «l«)x\y\l\xfut5.r -
ments of them into the plaine
- 11685, @ part of a large rack, whi
pported onanarrow bafe, being undermined by
the waters, fell and fplit into a number/of frag-
ments, the largelt of which made deep trenches
in the plain, croffed a fimall river, and fopped
on the other fide. To fimilae accidents we
feribe the origin of all thofe large ftones
wwhich are found in valleys adjacent ta mour
This phaenomenon, as formely remar]
ed is more common in countrics where the
mountains
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smountains are compofed of fand and free-fone,
than in thofe the mountains of which confift of
elay and marble; becaufe fand is a lefs folid bafis
than cla

To give an idea of the quantity of carth de-
tached from mountains by the rains, we fhall
ge on this fubject f “Plot's

quote a p:
He remark

natural hiftory of §
reat number of cofns frue

ried 18 feet below tln furface
cludes, that the carth, which is marf}
coins were fou

ven ye: or an inch and a twelfth each
A fimil on may be made on trees bu-
17 fect below the furface, under which were
Cefar.  Thus, the foil
ed and e

ried
found medals of Jul
of the plains is confiderably augmen

by the matters wathed down from the

The fand, gravel, and earth careied down fi

the mountains into the plains, form beds whic

ought not to be confounded with the orig
firata of the globe. To the former belong the
beds of tufa; of foft Rone, and of fand and gr
hich have been rounded by the oper

To thefe may be added thofe beds
fpecies of

vel
of water.
of Rone which have been formed by
incruftation, none of which derive their o
gin from the motion or fediments of the fea. In

in
thefe firata of tufa and of foft imperfect flones,
we
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we find a number of different vegetables, leaves
of trees, land or river-fhells, and fmall erreftrial
animals, but never fea-thells, or other produc-
tions of the ocean. This circumftance, joined
to their want of folidity, evidently p.-quZ that
thefe firata have been fuperinduced upon the dr
SRR S ST Ty o e
cent than thofe of marble and other b
contain fea-fhells, and have been ori
ed by the waters of the fea, Tuf
new flones, appear to be hard and folid when
firt dug out of the earth; but they foon diffolve
after being expofed to the operation of the wea-
ther. Their fubflance is fo different from that
of true ftone, that, when broken down in order
to make fand of them, they change into a kind
of dirty carth. The flaadttes, and other flony
concretions which Mr. Tournefort apprehended
0 be marbles that had vegetated, are not ge-
nuine flones.  We have already fhown, that the
formation of tufa i not ancient and that it is not
entitled to be ranked with flones. Tufa is an im-
perfec fubftance, differing from ftone or earth
but deriving its origin from both by the inter.
vention of rain water, in the fame manner as
incrufations aré formed by the waters of certain
fprings. . Thus, the firata of thefe fubllances are
not ancient; nor have they, like the other fpe=
cies, been formed by fediments from the waters
of the ocean, The fhrata of turf are alfo recent
and have been produced by fiucceffive accumula

tiong
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tions of half corrupted trees and other vegetables,
which owe their prefervation to a bituminous
earth, No prodution of thefea ever appears in
any of thefe new frata,  But, on the contrary,
We find in them many vegetables, the bones of
Jand-animals, and land and river-fhells. In the
meadows near Afhly, in the county of North=
ampton, for example, they find, feveral feet
below the furface, fnail-fhells, plants, herbs, and
feveral fpecies of river-fhells, well preferved ;
but not a fingle fea-fhell appears®. ~ All thefe
new firata have been formed by the waters on
the furface changing their channels, and diffuf-
ing themfelves on all fides. Part of thefe wa~
ters penetrate the carth, and run along the Aif-
fures of rocks and ftones.  The reafon why wa-
ter is fo feldom found in high countries, or on the
tops of hill, is, becaufe high grounds are ge=
nerally compofed of ftones and rocks. o find
swater, therefore, we muft cut throug]
till we arrive at clay or firm carth,
the thicknefs of the rock isgreat,
tains where the rocks are often 1000 feet high,
it is impoffible to pierce them to their bafe; and
confequently it is impoffible to find water in fuch
fituations. There are cven extenfive countries
that afford no water, as in Arabia Petrea, which
is defert where no rains fall, where the furface of
the carth is covered with burning fands, where
there is hardly the appearance of any foil, and
fickly plants are pro-

duced.

where nothing but a few
® Sce Phil, Tranf. Abridg. volsiv. p271-
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duced. Tn this miferable country, wells are fo
that travellers enumerate only five be-
Jaivo and Mount Sinai, and the watee
in is bitter and faltith.
the fuperficial waters can find no out-
Is, they form marfhes and fens.
brated fens in Europe are thole of
Ruffia at the fource of the Tanais; and thofe of
Savolaxia and Enafak in Finland : There are
confiderable marfhes in Holland, Weftphalia,
other countrics,
Euphrates, of
How
Aftica than in Europe. But the whole plains
of America m ntinued
marth; which is a greater proof of the modern=
of this country, and of the fearcity of its
bitants, than of their want of induftry.
re extenfive fens in England, particu-
in Lincolnfhire, near the fea, which has
a great quantity of land on one fide, and
gained as much on the other. In the ancient
foil many trees are found buried under the new
earth which has been tranfported and depofited
ater: The fame phnomenon is com-
mon in the marfhes of Scotland, Near Bruges
in Flanders, in digging to the depth of 40 or 5o
feet, a vaft number of trees were found, as clofe
to cach other as they are in a forek, Their
trunks, branches, and leaves were fo well pre=
ferved, that their different fpecies could be eafily
diftinguifhed.
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 diftinguifhed. About 500 years ago, the carth

where thefe trees were found was covered with
the fea; and, before this time, we have neither
record nor tradition of its exiftence. It muft,
however, have been dry-land when the trees
grew upon it.  Thus the land, that, in fome re
mote period, was firm, and covered with wood,
has been overwhelmed with the waters of the
fea, which, in the courfe of time, have depofited
4o 0r 5o fect of carth upon the ancient furface,
and then retired. A number of fubterrancous
trees was likewife difcoyered at Youle in York=
fhire, near the river Humber. Some of them.
are o large as to be of ufe in building; and it is
affirmed, that they are as durable as oak. Tk
country-people cut them into long thi

and fell them in the neighbouring villages, wher
the inhabitants employ them for lighting thei
pipes. Al thefe trees appear to be broken ; and
the trunks are’ feparated from the roots, as if
they had been thrown down by a huricane or
an inundation. Thewood appears to be fir it
has the fame fmell when burnt, and makes the
fame kind of charcoal®. In the Ifle of Man,
there is a marth called Curragh, about fix miles
long and three broad, where fubterraneous fir-
treca are found ; and, though 18 or 20 feet be=
Jow the furface, they ftand firm on heir roots 2
Thefe trees are common in fhes and bogs

® See Phil, Tranf. No.
4 See Ray's Difcourfes, p-23
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of Somerfet, Chefter, Lancathire, and Stafford.
In fome places there are fubterrancous. trees
which have been cut, fawed, and fquared by the
hands of men ; and even axes, and other imple~
ments are often found near them. Between
Birmingham and Bromley, in the county of
Lincoln, there are hills of a fine light fand,
which is blown about by the winds, and tranf=
ported by the rains, leaving bare the roots of
large firs, in which the impreffions of the ax are
ill exceedingly apy Thefe hills have un-
queftionably been formed, like downs, by fuc-
ceflive accumulations of fand tranfported by the
motions of the fea. ~ Subterrancous trees are al-
fo frequent in the marfhes of Holland, Friefland,
and near Groningen, which abound in turfs.
Subterrancous trees are of different fpeci
viz. firs, oaks, birch, beech, yew, hawthorn, wi
low, afh, &c. In the fens of Lincoln, along
the river Oufe, and on Hatfield-chace in York~
thire, thefe trees fand eredt, as
growing in a forcft. The oaks are extremely
hard, and are ufed in building, where they are
faid to laft long, which I think improbable, as
all the fpecimens I have examined lofe their fo-
lidity, after being dried and expofed to the air,
The afhes are tender, and foon fall into duft.
Some of thefe trees are evidently cut and fawed
with inftraments ; and the hatchets, which are
fometimes found along with them, refemble the
knives formerly ufed in facrifices. Befide trees,

we
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we alfo meet with vaft quantities of filberds,
acorns, and fir-cones, in many other fens in Eng-
land, Scotland, and Treland, as well as in the
marfhes of France, Switzerland, Savoy, and
Tualy*.
For four miles round the town of Modena;
whenever the carth is dug o' the depth of 63
it Ou e
2 inftrument, through which the
s up with fuch impetuofity, that it
fills the wells to the top, almoft inftantaneoufly.
“The water in_thele wells continues perpetually,
and is neither augmented nor ‘diminithed by
or drought.  What is ftill more remark=
able in this fpot, whenever the workmen dig to
the depth of 14 feet, they find: the rubbifh and
ruins of an ancient city, paved firects, houfes,
and different pi Mofaic work. Below
this, the earth is folid, and ‘appears not to have
ver, we find a
d with vegetables and, at the
depth of 26 feet, entire trees, as filberds, with
nuts upon them, and great quantities of branches
and leaves. At 28 fect, there is a firatum of
foft chalk, 11 feet thick, mixed with fea-fhells;
and after this we fill meet with vegetables,

pib ra
fand mixed with gravel and fhells, fimilar to
e the coaftsof Italy. Thefe

(, Abridg. vo. v. p. 218, &c.

U fucceffive
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fucceffive firata Tie always in the fame order,
wherever pits have been dug; and fometimes
the boring inftrument falls in with the trunks of
large trees, which the workmen pierce with
great labonr; They likewife meet with bones of
animals, pit-ceal, flints, and pieces of iron. Ra-
‘mazzini, who relates thefe fats, thinks, that the
gulf of Venice formerly extended beyond Mo-
dena, and that this land, in the progrefs of time,
has been gradually formed by the rivers, affifted,
perhaps, by inundations of the fea.

Twill infit nolonger upon the varieties in the
compofition of new flrata. It is fufficient to
have fhown that they have been produced by
110 other caufe than the waters which run or are
fagnant upon the furface, and that they are
neither fo hard nor fo folid as the ancient firata
which were formed under the waters of the
ocean.

P RO IOIMBRIS

OF THE

THEORY orraz EARTH.

ARTICLE XIX,

Of the Changes of Land into Sea, and of Sea into
Land.

ROM what has been remarked in article 1.
7. 8. and g. it is apparent, that the ter-
reftrial globe has undergone fome great and ge-
neral changes; and it is equally certain, from
what has been delivered in the other articles,
that the furface of the carth has fuffered parti=
cular alterations. Though we are not fufficient-
ly acquainted with the order or fucceflion of
thef particular changes, we know the principal
caufes by which they were produced. We can
even diffinguih their different effedts; and, if we
able to collet all the faéts which natural

ivil hiftory afford concerning the xevolu-

12 tions
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