3% OF SEAS AND LAKES.

afphaltes 5 and, accordingly, this fea is often
termed the Aphaltic Lake. The neighbouring
land is impregnated with this bitumen: And
many have imagined, that, like the Lake Aver=
nus, no fithes could live in it, and that birds
were fuffocated in attempting to fly overit. But
{uch difial effe@s are produced by neither of
thefe lakes; for both of them contain fithes, the
irds fly over them in fafety, and men bathe in
them with impunity:

It is faid, in Bohemia, there is a lake,
which has holes in it fo deep, that they cannot
be founded, and that, from thefe holes, there
ifliie violent winds which fweep over all Bohe-
mia, and, in winter, raife into the air mafles of
ice of more than 100 pounds weight*. We
are likewife told of a petrifying lake in Iccland;
and Lake Neagh in Ireland poffeffes the fame
quality. But thefe petrifications are, doubtlefs,
nothing but incruftations fimilar to thofe pro=
duced by the waters at Arcucil,

* See AQ. Leipf, anno 1682, p. 246
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Of the Tides.

ATER, like other fluids, naturally de-

feends from the higher to the lower
grounds, if ot prevented by fome interpofed
obftacle; and, after it has occupied the loweft
fituation, it remains fimooth and tranquil, unlefs
diftprbed by fome forcign caufe. Al the wa-
ters of the ocean are colleted in the loweft
places upon the furface of the carth ; and hence
the motions of the fea muft proceed from ex-
ternal caufes. The chief motion is that of
the tides, which rife and fall alternately, and
from which refults a general and perpetual mo-
tion, in all feas, from caft to weft. Thefe two
motions have an invariable relation to the mo-
Y2 tions
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tions of the moon. During the full and new.
moons, this motion from eaft to weft is moft re~
markable, as well as that of the tides, which ebb

and flow, upon moft coafts, every 62 hours: It

is always high tide when the moon arrives at
the meridian, cither above or below the horizon
of the place; and itis always ebb or low tide
when the moon is at the greateft diftance from
the meridian, or when it rifes and fets. The
motion from caft to welt is perpetual ; becaufe,
when the tide is rifing, the whole ocean moves
from caft to weft, and puthes weftward an im-
menfe body of water ; and the ebbing, or re-
flux, appears only to be owing to the fmaller
quantity of water which is then impelled to-
wards the weft. The fux, therefore, ought ra-

ther to be regarded as a fwelling, and the reflux
as the fubfiding of the waters, which, in place
of diturbing the motion from eaft to weft, is
the caufe that produces and renders it perpetu-
al; though this motion, for the reafon already
mentioned, is greater during the flus than the

s motion is attended with the following
circumftances : 1/, It is more fenfible at the full
and new moon than at the quadratures ; it is
likewife more violent in fpring and autumn than
in a other feafon ;.and it is weakeft at the fol-
{ti ‘This phznomenon is occafioned by the
combined attrations of the moon and. fun.
2d, The dire@tion and quantity of this motion

s
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s often varied by the winds, efpecially fuch as
blow conftantly from the fame quarter. . Great
sivers, in like manner, by difcharging their wa=
ter into the fea, produce currents which often
extend feveral leagucs, and are ftrongeft when
the direéion of the wind correfponds with the
general motion.  OF this an example s afforded
fu the Pacific Ocean, where the motion from
eaft to weft is conftant, and very perceptible.
ad, 1t is worthy of remark, that, when one part
of & fluid is moved, the motion is communicated
to the whole: During the tides, thercfore, a
great part of the ocean is fenfibly put in mo=
tion 3 and, confequently, the whole ocean, from
fuiface to bottom, is moved at the fame time.
To render this more clear, let us attend to the
caufes which produce the tides. - We formerly
remarked, that the moon adted upon the earth
by a force which fome call attraction, and others
gravity. This force penetrates the whole globe,
i exadlly proportioned to the quantity. of mat-
ter, and decreafes as the fquares of the diftances
increafe. Letus next examine what effots this
force muft produce upon the waters, when
the moon comes to the meridian of any place.
The furface of the water immediately under the
smoon is then nearer that planet than any other
part of the earth ; of courle, that part of the fea
mult be clevated towards the moon, and' the
fummit of this eminence muft be oppofite to the
moon’s centre. o produce this eminence, the

Y3 waters
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waters upon the furface, as well as o
bottom, contribute their fhare, in o
their diftances from the moon, s b
them in the inverfe ratio of the fquates oF oy
diftances. Ths the furface of this part of the
e s Gt clevatd; e irice of # mmc:‘:
parts is. likewife elevated, but in a fmaller d
gree; and the waters at the bottom of all thee
Lo idloh the b
e, the saters ata diflance, wpon which o

ion s exerted, muft neceffrily rufh for

ward with precipitation to fupply the pl o
o whidlibaren el I MO 2T Of
the moon. It is in this manner that ol
or high tide, is produced, which is piore ]
fenfible different coafts, and \\"I\ ch a(j’ i
el ouon AR el acharc buat
et depthe. - Thereflus,or ebb,isa confoquence
of the natural difpofition of the water; whick
when no longer aed upon by the moon, fub.
fides, and returns to.occupy thofe i)
which it had been forced to retire by : fi "m“
power.  The fame effect is produced ich 18
n:mon arrives at the antipode, or D]»]voi'lc“n el -
dian, but for a different reafon : In the 1"(11} ]'er“'
the waters rife, becaufe they are nearer the b8
than any other part of the globes and in the for
cond, theyrife, becaue the moon isat the gr S
diftance from them, It iseafy to per o
S R el il i e e

ing
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ing; Ief attracted than thofe of the oppofite fic-
mifphere, they will neceffarly xecede, and form
an eminence, the higheft point of which wil be
here the attraction s leaft, that is, in the me-
ridian oppofite to the moon’s flation, or 0 the
place where fhe was thirteen hours before.
When the moon comes to the horizon, the tide
s cbb, and the fea is in its natural flate ofiequi=
Jibrium.  But, when fhe isin the oppofite meri=
dian, this equilibrium cannot exift; for the wa~
ace oppofite to the moon, being
fance from her, they are
ft of the globe; and
by which they are

ters, at the pl
then at: their great dif
lefs attracted than the e
Tence their relative gravity,
conftantly kept in equilibrium, pufhes them to-
wards the point oppofite to the moon, in order
to preferve this: equilibrium. Thus, in both
s, when the moon is inthe meridian of a

or in the oppofite meridian, the waters
be clevated nearly to the fame height; and,
7, they muf ebb or flow back when
in the horizon, either at her rif-
or fewing. A motion; fich.as we have
ed, necelfurily agitates the whole mafs of
ts fiarface to ifs bottom 5 and,
winds than the

e
place,

equentl
moon

deferib
the ocean, from i
as the bottom is lefs affe@ted by
furface, the motion produced in the former, by
he tides, is more regular and uniform.
Trom this alternate cbbing and fowing, there
refult, as already remarked, a conftant motion
fea from caft to weft; for the moon,
Y4 which
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which is the caufe of the tides, moves from ealt
to weft, and, by adting fucceffively in this di-
redtion, fhe draws the waters after her.  Tlis
motion is moft perceptible in firaits. At the
furaits of Magellan, for example, the tides rife
near 20 feet, and they continue at this height
fix-hours ; but the reflux, or ebbing, lafls only
two hours, and the waters run to the weft*,
‘This inconteftibly proves, that the reflux is nog
equal to the flux, and that, from both there re.
fults a motion to the weft, which s ftronger dur.
ing the flux than the reflus. It is for this
fon, that, in open feas, at great dif
land, the tides are
neral cu

tances from
only rendered perceptible by
ent of the waters from caft to
Fhe tides are much higher between the tro-
pies than in any other part of the ocean. The
likewife rife higher in places that firetch frop
ealt to welt, in long and narrow bays, and upon
coafts which are interrupted with iflang

promontories. The. b
Place at one of the mouths of the Indus, wherg
they rife 30 feet perpendicular.
Ifo a remar

They e
ble: clevation at Malaya,
ftraits of Sunda, in the Red
bay, at the mouth of the riv.
on the coafts of China
the Gulf of Bengal, &

aya, in the
Sea, in Nelfon’s
er St. Lawrence, up-
and Japan, at Panama

tborough's Voyages

OFTHE TIDES.

The fea’s motion, from eaft to weft, i
obfervable in particular places. Voyagers have
often remarked it in friling from India to M(.!-
dagafear and Afrca. It moves alfo wich confi
derable force in the Pacific Ocean, and & ceen
the Moluceas and Brazil: But it is moft violent
in frsits - The waters are carried from eaft 0
well, through the firaits of Magellan, for ex-
ample, with fuch raidity, that thelr morion is
perceptible, at  great diftance, in the Atlantic
ocean, It was this circumftance, it is £

e Magellan
‘b“\?‘t:!\i\fh\géjuc was a communication with the
two feas. Tn the Rruits formed by the Manillas,
i the chanacls between the Maldiva iflands, and
in the gulf of Mesico, between Cuba and Juca-

n, there is a conflant current from caft to wefk.
This motion, in the gulf of Paria, is fo violent,
that its firait i called the Dragon's Mouth, Tt
i likewife violent in the fea of Canada, in that
of Tartary, and in Waigat's ftraits, through
which it forces enormous mafles of ice into the
northern feas.  The Pacific ocean runs from eaft
1o welt through the fraits of Japans the

apan wards China; and the  Indian
ocean runs weftward through the ftraits of Java,
and other iflands of India. It is, therefore, evi-
dent, that the fea has a general and uniform
motion from eaft to weft; and, it is ceftain, that
the Atlantic runs tow merica, and that the

Pacific
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Pacific ocean fies from it, a is appaent at Cape
Current between Limaand Panama®,

In fine, the tides rife and fall A[‘Ell\’\(d‘/ in
fix hours and a half upon moft coafts, though
they happen at different hours, according to the
clichate; tunds thekpohtionseh particulasaldndel
Thus the coafls of the fea. are-perpetually beat
155/t wavest-andh Gachetideioaizicafof romitnd
higher grounds fmall quantities of matter, and
depofites them, at a diftance, on the bottom of
the ocean.  In the fame manner, each tide car-
ries in, and depofites upon low. coafts, find,
thells, and other fea-bodis, which gradually
form horizontal frata, and give rife to downs,
and litde hills, fimilar to other hills,  both
{5 igire) and Yinternalé firaébuzes . Thus1hs
fea is conftantly encroaching upon high coafls,
andlofing grouad upon thofe that are low'; and
thefe effets are produced by the tides, and by
Violat winds

To give an idea of the violent cffedts of a
ftormy fea againft a high coaft, I fhall relate a
2 attefted by an eye-witnefs, a perfon worthy
of the higheft credit. In the largeft of the Or
ney iflands, there are coafts compofed of folid
rock, above 200 feet high, and nearly perpendi=
cular to the furface of the water. The tides, as
s ulual in. iflands: and  promontories, rle very
high at this place, ‘But, when a violent wind
suss with (e How of the tide, the agitatida
of the waters is fo great, that they often rife

OF THE TIDES. 547

above thefe rocks, and fall down in the form of
ain: nay, to this amazing height, gravel, and
ftones as large as a man’s fift, are raifed from
the foot of the rocks.

L myelf faw, in the port of Leghorn, where
the fea is much more tranquil, a tempeft in De-
cember 1731, which obliged the masiners to cut
off the mafts of their veflels, that were driven,
by the violence of the wind, from their 1nclmrs
in the road: the waters of the fea furmounted
fortifications of a great height; and as I was
upon one of the moft advanced works, before I
could reach the town, I was more drenched
with fea-water than 1 could have been by the
heavieft rain.

Thefe examples may convey a notion of the
violence with which the fea adls againft particu-
lar coafts. This conflant agitation gradually
wears*, corrodes, excavates, and diminifhes the
quantity of the land, All thefe materials are tran~
ported and depofited in places where the fea is
more tranquil, In the time of florms, the water is
foul and muddy, by the admixture of matters
detached from the coafts and from the bottom
of the fea, Thefe bodies, which are very vari-

e old by Shaw i b vl b, oty pus
d Phaenicia, the rocks had been cur, by
s into woughs of two or three yards long, an
'in_ proporton, for the purpoft of making Gt by evapo-
D B wotushaating ke botattieh el
troughs are now almol torally obliterated by the agitation of
the waves,
ous,
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cartied from great diftances, are thrown,
low fhores, efpecially after tempels
bergris on the weft of Ireland, yellow an.
a the coafls of Pomerania, cocoas upon

, &, and fometimes pumice

ar flones.  On this accafion, we

age from the New Voyages to

¢ When at St. Domingo,

s the author, * I was prefented, among othe
b ome light fones, brought n by

h fouth win

in b fome of then
two an £ s
twoand a half feet long, 18 inches broad

oot thick; and yet they weighed
pounds. They were as white
than pumice, of a fine grai
ed not 1o be porous.  When, how..
shey were thrown into wter, they re-
e e b
e em under
ter wit u‘v the hand. I inclofed two of thefe
es with thin boards, and found that they
inking. They ferved
h he divert-
ut the quay®.’. This
been a pumice of a clofe fine
ad been tranfported by the fea
bourhood of fome volcano, in the
e manner as ambergris, cocoss, comimon pu-
e, the feeds of plants, reeds, &c. are tranf.

It is chiefly on the coa w.m Ireland
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and of Scotland that obfervations of this kind
have been made.  The fea, by its general mo=
tion from eaft to weft, ought 0 carry to Ame=
tica the produdions of our coafts 5 and it mufe
be by the operation of fome irregular moves
ments, that the productions of the Faft and Weft
Indies, and of the northern regions, are brought
upon our coafts.  The winds are probably the
caufe of thefe effecs, In open feas, and atgreat
diftances from land, large portions of the water
have been feen totally covered with pumice-
fiones.  They could only come from voleanos
in iflands, or on the continent; and they have
probably been tranfported to the open feas by
currents. Before the fouth part of America was
difeovered, and when it was not believed that
the Indian ocean had any communication with
ours, appearances of this kind firft gave rife to
the fufpicion that fuch a communication was not
impoffible.

The alternate motion of the tides, and the
uniform motion of the fea from eaft to
exhibit different appearances in different cI
mates, according to the various indentations in
the land, and the height of the coafts. In fome
places the motion from eaft to weft is n
ceptible; at others, it moves ina contrar)
tion, as on the coalt of Guinea. But thefe con-
trary motions ara oceafioned by the winds, by
the pofition of the land
rivers, and by the difp
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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




	art12proofsofearthvol10552
	0553
	0554
	0555
	0556
	0557
	art13proofsofearthvol10558

