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the fea. All thefe caufes produce current
which often change the direGtion of the genera)
movement. But, s this motion from <aft to
weft i the greatefl, moft general, and conflan
it ought to produce the moft fignal effe@ts; and
upon the whole, the fea muft grad\ully’ i
Sroin Pthe melyand IbTe Tt thoeant gL
although, upon coafts where -the weft swind
blows during the greateft part of the year, as §
France and Britain, the fea may gain land on
the eafl, yet thefe exceptions deftroy not «h“
cffedt of the general caufe, i
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ARTICLE XIL

Of Inequalitics in the Bottom of the Seay and. of

Currents.

HE coafts of the fea may be divid

fnto three kinds: 1. High coafts com-

pofed of hard rocke, commonly perpendicular,
and of a confiderable clevation, rifing fome-
times to the height of 700 or 8oo feet. 2.
Low coafts, of which fome are almoft level with
the furface of the water, and others have a fmall
elevation, and are often bordered with rocks
nearly of a level with the water, which give
ife to breakers, and render the approach of fhips
exceedingly dangerous. 3. Downs, or coafts
formed by fand, cither accumulated by the fea,
or brought down and depofited by rivers: thefe
downs
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downs form hills of more or lefs elevation,
cording to circum{tances.

"hA_ coafts of Italy are lined with marble and
rocks of different fpecies. Thefe rock
pear at a diflance like perpendicular pillars

The coafts of France, from lmﬂ to
¢, confift almoft entirely of rocks on

other places, are bordered with rocks and hard
ftones, except pasticular fpots. which are em-

along the coaft is
evation; a high

d, on low coafts,

The inequa=

:

likewile correfpond with the inequalities in the
furface of the g hore.  This

ervation, that,
tecp rock
here the fea is very di

ge of the n.m.,
¢ whether
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whether pretty fteep, or more floping, fo we
commonly find our anchor-ground to be more
or lefs deep or ficep; therefore we come near-
er the fhore, or anchor farther off, as we fec
convenient ; for there is no coaft in the world,
that I know, or have heard of, where the land
is of a continual hc..,m, without fome fmall
valleys or declivitics, which lic intermixed with
the high land. Tmy are the fubfiding of val-
leys or low lands, that make dents in the fhore
and crecks, fimall bays and harbours, or little
coves, . which afford good anchoring, the
furface of the carth being there lodged deep
under water. Thus we find many good har-
bours on fuch coafts, where the land bounds
the fea with fteep cliffy, by reafon of the de~
clivities, or fubfiding of the land between thele
cliffs: But, where the declenfion from the hills
or cliffs is not within land, between hill and
hill, but, as on the conft of Clili and Pery, the
de toward the main fea, or into it, the
coaft being perpendicular, or very fieep from
the neighbouring Hhills, as in thofe countries
from the Andes, that run along the fhore,
here is a deep fea, and few or no harbours or
crecks. Al that coaft is too fieep for anchor=
ing, and hath the feweft’ roads fit for n.yp,
y coaft 1 know. The coafls of

L5 conlnite i Periviss o, and the ]ugh
¢ iflands of the Archipelago; but yet not fo
YOL. I. ¢ feanty.
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feanty of good harbours; for, where there are
fhort ridges of land, there are good bays at
the extremities of thofe ridges, where they
plunge into the as on the coaft 'of Ca-
e ifland of Juan Fernandez,
and the ifland of St. Helena, &e. are fuch Tigh
Tand with deep fhore: And, in general, the
plunging of any land under water, feems to
be in proportion to the rifing of its continuous
part_above water, more or lefs fieep; and it
mut be a bottom almoft level, or very gently
s good anchoring, fhips
om their moorings on a
refore, we never ftrive to an-
 we fee the land high, and bounding
the fea with fteep cliffs ; and, for this reafon,
when we came in fight of States-Ifland, near
rucgn, before we entered into the

y n.kl‘ iy boundi
confequence, th
5 fo they h:

contrary, is feen bm a little way, and in many
¢ places

10
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places we dare not come near i, for fear of
running a-ground before we fee it.  Befides,
there are, in many places, fhoals thrown out
by the courfe of great rivers, that from the

Jow land fall into the fea.
« "This which T have faid, that there is ufually
good anchoring near low lands, may be illuf=
trated by feveral inflances. Thus, on the
fouth fide of the bay of Campeachy, there is
moftly low land, and there alfo is good an-
choring all along fhore; and, in fome places
to the eaftward of the town of Campeachy,
we fhall have fo many fathom as we are leagues
off from land ; that is, from g or 1o leagues
diftance, till you come within 4 leagues ; and
from thence to land it grows but fhallower.
The bay of Honduras alfo is low land, and con-
tinues moftly fo, as we pafled along from thence
to the coafts of Pnnobd, and Cartagena, till
we came as high as Santa Martha ; afterwards
the land s low again, till you come towards
the coaft of Caraccos, which is a high coaft
and bold fhore. The land about Surinam, on
the fame coaft, is low and good anchoring, and
that over on the coaft of Guiney is fuch alfo.
And fuch, too, is the bay of Panama, where
the pilot-book orders the pilot always o found,
and not to come within fuch a deep, be it by
night or day. In the fame feas, from the high
land of Gautimala in Mexico, to California,
* there is moftly low land and good anchoring.
72 “In
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¢ In the main of Afia, the coalt of China, the
¢ bay of Siam and Bengal, and all the coaft of
¢ Coromandel, and the coaft about Malacca, and
¢ againft it the ifland of Sumatra, on that fide,
© are moftly low anchoring fhores.  But, on the
¢ weft fide of Sumatra, the fhore is high and
¢ bold; fo moft of the iflands lying to the
¢ caftward of Sumatra; as the iflands Borneo,
¢ Celebes, Gilolo, and abundance of iflands of
¢ lefs note, lying feattered up and down thofe
¢ feas, are low land, and have good anchoring
¢ about them; with many fhoals cattered to and
¢ fro among them ; but the iflands lying againft
¢ the Eaft-Indian Ocean, efpecially the weft fides
¢ of them, are high land and fiecp, particularly
¢ the weft parts, not only of Sumatra, but alfo

of Java, Timor, &c. Particulars are endlefs;
in general, 't feldom but high fhores and
s, and, on the other fide, low land

¢ and fhallow feas are found together*.”

1t is, therefore, fully eftablifhed by the obfery-
ations of navigators, that there are in the bot-
tom of the fea, confiderable mountains, and
other inequalities, We are alfo affured by the
teftimony of divers, that there are fmaller ine-
qualities occafioned by rocks, and that the cold
is greatelt in the hollows or v In general,
as formerly remarked, the depths of open feas
augment in proportion to their diflance from
the coafts. It appears, from M. Buache's
chart of that part of the ocean which lies be

# Dampier’s Voyages, vol. i, p. s 424 4250
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tween the coafts of Africa and America, and
from the draughts he has given us of the fea
from Cape Tagrin to Rio-grand, that the bot-
tom of the ocean is as irregular as the furface
of the land; that abrolhos, ‘where there ‘are
wigies, and where fome of the rocks are on a
Level with the water, are only the tops of large
and high mountains, of which Dolphin  ifland
is one of the moft clevated points; that the Cape
de Verd iflands are likewife the tops of moun-
tains; and that all round thefe abrolhos and
iflands, the depth of the fea is unfathomable.
With regard to the qualities of the different
foils at the bottom of the fea, litle can be faid
with precifion, as all our knowledge is derived
from founding and from divers. We only
know, that fome places are covered with flime
and mud of a confiderable thicknefs,
anchors can have no hold: It is probable
that, in thefe places, the mud is depofited by
sivers.  Other parts are covered with fand of
different kinds, fimilar to thofe upon land. In
others are heaps of fhells, madrepores, corals,
and other produtions of infeds, juft beginning
to unite and to affume the form of flones: In
others, we find fragments of flones, gravel, and
frequently flones and marbles completely form-
ed. In the Maldiva iflands, for cxample, they
build their houfes with a hard ftone raifed from
fome fathoms under water. At Marfeilles very
good marble is raifed from the bottom of the
z 3 fea,
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fea, which, inftead of wafting: or deftroying
ftones and marble, creates and preferves them;
Ttis the fun, the carth, the air, and the rains,
which alone corrupt and deftroy thefe fubs
ftances.

The bottom of the fea muft be compofed of
the fame_materials_as the furface of the carth,
fince the very fame fubflances are found on both,
At the bottom of fome parts of the ocean are
vaft colle@ions of fhells, madrepores, and corals;
and we find, upon land, numberlefs quarrics,
banks of chalk, and of other fubftances, mixed
with the fame fhells, madrepores, and corals ; fo
that, in cvery view, the dry parts of this globe
refemble thofe covered with the waters, bothin
compofition of materials, and in fuperficial in-
equalitics.

To thefe inequalities at the bottom, we muft

cribe the origin of currents; for, if the bot=
tom were uniform and level, there could be no
carrent but th motion from eaft to
weft, and fuch as might occafionally be prt
duced by the winds. But what inconteftibly

oves, that moft currents are produced by the
tides, and take their dire@tion from inequalitiesat
the bottom, is, that they uniformly follow the

. y
tides, and change their courfe at every ebb and

flow*. This fa is confirmed by the teflimony

* See Pietro della Valle on the currents in the Gulf of Cam-
baia, val. v p. 363+
of
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of all navigators, who unanimoufly affirm, that,
fn thofe places where the tides are moft impetu-
currents are likewife moft rapid.
apparent, that the tides give 1ife to
currents, and that they always follow the di=
coftion of the oppofite hills or mountains be-
hich they run. Carrents produced by
e obferve the dire@ion of the emi=
nences concealed under the waters 3 for they
feldom run in the dire@ path of the winds; nei=
ther do thofe produced by the tides invariably
obferve the courfe pointed out by their original
caufe.

To give a diftind idea of the origin of cur-
rents, let it be remarked, that they take place in
all feas 3 that fome are apid, and others flow ;
that fome are of great extent both in length
and breadth, and others fhorter and narrower 3
that the fame caufe by which they are pro-
duced, whether it be the winds or the tides,
frequently beftows on_each a difference both in
celerity and direétion; that a north wind, for
example, which ought to produce a general mo=
tion towards the fouth, gives rife, on the con=
trary, to a number of feparate currents, very
different, both in their diré@ion and extent, fome
running fouth, others fouth-caft, and others
fouth-welt; fome are rapid, others flow; fome
long and broad, and others fhort and narrow:
In 2 word, their moti
combined, that they lofe all refemblance to their

z 4 general
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general caufe. When a contrary wind blows
every motion iséuniformly reverfed §, and the
courfe of the different currents is precifely the
fame as would neceffarily take place between
two oppofite and neighbouring hills upon the
furface of the land, were it covered with water,
Of this, the Maldiva and Indian iflands, where
the winds blow and the currents run regularly
for fix months in oppofite dire@ions, afford moft
friking examples. The fame thing has been
remarked of currents between fhoals and fand-
banks. In general, all currents, from whatever
caufe they proceed, have the fame dimenfi

and the fame direction tl ough their Imlc’
; but they difer greatly from each othe
in every refpect. This uniformity and varicty
can proceed. from 1m0 other caufe but the ine
qualities of the hills, mountains, and valleys, at
the bottom of the ccean ; for, it is an eftablifh-
ed fadl, that the current between two iflands
follows the direction of the coafts; and the
fame phznomenon is exhibited between fhoals
and fand-banks. The hills and mountains i
the fea, thercfore, may be confidered as the
banks in and direct the current:
.}Icm:\ a rent is a river, the breadth of which
is determined by that of the valley through
which it ruus; its rapidity s proportioned to
the force by which it is produced, combined
'\\'lrh \.h breadth of the interval through which
it pafles; and its direlion is marked out by the
poition
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pofition of the hills and other inequalities be=
tween which it fhapes its courfe.

An opportunity is now afforded us of ex-
plaining that fingular correfpondence between,
the angles of hills and mountains, which is ob-
fervable in every country of the world. We
have already remarked this uniform correfpond=
ence of angles in the banks of rivers. The
caufe of this effet depends on the laws of hy-
droftatics, and might be eafily explained. But
it is fufficient for our prefent purpofe, that the
fa is general, and univerfally known; and
every man may fatisfy himfelf with his own
eyes, that, when the bank of a river proje@ts
jnto the land, to the left, for inftance, the op=
pofite bank, on the contrary, makes a projec-
tion from the land on the right.

The currents of the occan, thercfore, which
ought to be regarded as large rivers, and as fub=
jet to the fame Jaws as thofe on land, muft,
Tike them, have formed, through the whole ex-
tent of their courfe, many finuofities or wind-
ings with correfponding angles or projection;
And, as the banks of currents are hills and
mountains, either above or below the furface
of the water, they muft have produced on thefe
eminences the fame effe@s as our rivers do up-
on their banks. ‘Thus, we have no longer any
reafon to be aflonifhed, that our hills and
mountaing, which were formerly covered with
the fca, and formed by the fediments of its wa-

ters,
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ters, fhould have affumed, by the motion of its
currents, this regular figure, arifing from the
correlpondence of their oppofite angles. The

were originally banks of currents, or of fea-ri~
vers, and muft neceffarily have affumed a figure
and dire@ion fimilar to thofe of land-rivers,

This alone, independent of the other proofs
which we have adduced, is fuflicient to thow,
that all our prefent continents and iflands
were formerly covered with the waters of the
ocean, and throws much light on the theory
which T have been endeavouring to eftablifh,
Tt was not enough to have proved that the
internal firata of the earth were: formed by
fediments of the waters; that the mountaing
were clevated by fucceflive a nulations of

thefe fediments ; or, that many fir

pregnated with fhells and

the fea. Tt was ftill neceflary {

affign the real caufe of the correfpond

the angles of mountains, which hitherto had
never been attempted, but which, when united
Swith the other proofs, forms a connected ct
of evidence in' fupport of my theory, as com=
plete as the nature of phyfical reafoning w
admit.

The moft confpicuous currents of the oc
are thofe in the Atlantic near the coaft of Gui-
ney. They extend from Cape Verd to the bay
of Fernandpo, They run from weft to eaft

which
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which is contrary to the general motion of the
Tea; and they are fo rapid, that veflels fail in
two days from Moura o Rio de Benin, about
50 leagues, but require fix or feven weeks to
return. It would be mpoffible to clear thefe
Jatitudes, were it not by means of the tem=
peftuous winds which fuddenly arife in them :
But there are fometimes whole feafons in which
the mariner is obliged to remain flationary, on
account of perpetual calms, the fea having here
no motion but what it derives from the currents3
and thefe always un in upon the coafts, from.
which they extend not above 20 leagues. Near
the ifland of Sumatra, there are rapid currents,
which run from fouth to north, and which have
probably given rife to the bay between Malacca
and India. We find fimilar currents between
Java and the lands of Magellan, and between
the Cape of Good Hope and Madagafcar, efpe-
cially on the Afiican coaft from Natal to the
Cape. In the Pacific Ocean, upon the coafls of
Peru, and the reft of America, the waters move
from fouth to north, which is probably owing
to the conftant blowing of the fouth wind. The
fame motion from fouth to north has been re-
marked on the coafts of Brafil, from Cape St.
Auguftine to the Antilles, and from the mouth
of the Manilla Straits to the Philippines and
Japan*, ;
See Varen, Geogr. p- 140

There
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There are violent currents in the neighbour=
bood of the Maldiva iflands ; and between thefe
iflands, as already obferved, the currents run al-
ternately in oppofite diretions fix months in
the year, and are probably occafioned by the
trade-winds.

We here enumerate fuch currents only as arc
remarkable both for their extent and their rapi-
dity; becaufe the number of leffer currents is
almoft infinite. The tides, the winds, and every
caufe that agitates the waters, produce cur-
rents, which are more or lefs perceptible in dif-
ferent places.  We have alrcady remarked, that
the bottom of the fea is, like the land, interfeQed
with mountains and valleys, fhoals and fand-
banks. In all the mountainous places, the cur-
rents muft neceflarily be violent; and, where
the bottom is fmooth and level, they are almoft
imperceptible ; for the rapidity of a current muft
augment in proportion to the obflacles with
which the waters have to encounte The cur-
rent between two chains of mountains will he
more or lefs violent in proportion to their dif
tance. The fime thing
banks of fand, or two adjacent iflands.
cardingly, remarkable, that in the Indian ocean
\:/hi:h‘ix‘i;\(crﬁ;dcd with an innumerable L[n.\n-’
tity of iflands and fand-banks, there are every
where currents, which, by their rapidity, rendec
navigation extremely dangerous. é

Currents
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Gurrents are not only occafioned by inequa-
lities at the bottom, but a fimilar effeét is pro-
duced by the coafts, from which the waters are
repelled to greater or lefs diftances. This re-
gorging of the waters may be rendered perpe-
tual and violent by particular circum(tances: An
oblique pofition, for example, of a coaft its con-
tiguity to a bay or a great river, a promontory,
or any particular obflacle to the general move-
ment of the waters, will always give rife toa
current: Now, as nothing is more irregular than
the bottom and the coafts of the fea, the num-
ber of currents which every where appear ought
not to create furprife.

Al currents have a determinate breadth, pro-
portioned to the interval between the two emi-
nences which limit them. They run in the fame
manner as land-rivers; they form a channel,
and cut their banks in a regular manner, with
correfponding angles: In fine, the currents of
the ocean have foooped out our valleys, fhaped
our mountains, and beftowed upon the land,
while it remained under the furface of the wa=
ters, the form in which it now appears.

If any doubt fhould remain concerning the
correfpondence in the angles of mountains, I
appeal to the teftimony of every man’s obferva-
tion. Every traveller may remark this corre-
fpondence in oppofite hills. When a hill makes
2 projection to the right, the oppofite one uni
formly recedes to the left.  Befides, in oppofite

hills
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hills feparated by valleys, there is rarely any dif-

ference in their height. The more I obferve

the contours and clevations of hills, I am the
more convinced of the correfpondence of their
angles, and of their refemblance to the channels
and banks of rivers. It was the repeated obfer~
vation of this furprifing regularity and refem=
blance that firk figgefted the idea of the theory
of the carth which I am now fupporting. When
to this are added the parallelifim of the firata,
and the fhells fo univerfally incorporated with
different materials, no fubjed of this nature can
admit of a greater degree of probabi

P R Qe iBisS
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ARTICLE XIV.
OF Regular Winds.

N our dmntee nothing can appear to be

nd irregular than the force

2 Aion of the winds, But there are fome

countries where this irregularity is not fo great,

and others where the wind blows conftantly in

the fame diretion, and with nearly the fame
degree of force:

Though the motions of the air depend on
many caufes; yet there are fome more con-
flant and powerful than others, But it is diffi-
cult to eftimate their precife effects, becaufe thefe
are often modified by fecondary caufes.

The heat of the fun is the moft powerful
caufe of winds: It produces a confiderable and

fucceflive
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