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CURRENTS at SEA;

By which it appears,

There is Reafon to apprehend, that the Sea
isnota FLuip in a Stare of Rest, except
thofe Mor1ons which are caufed by thelmpurse

of Winps, and that known by the Name of
FIDES:

And copfequently,

'That this EArTH is not of a. uniform Denﬁty,
according to the Suppofition of ‘Sir ISA AC
NEWTON ; but that the CurrenTs of the
Gulph of FLORIDA, alfo on the Coalt of
BRASIL, and the Northern In-draught on

this Weftern Coaft, are Currents of Circula-

tion, kept up by different Denfities in this Earth,
and its Motion round its Axis.

1

By JOSEPH MEAD.
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ijnted for J. MarsuaLL, in St. Clement’s Church-
Yard, in the Strand, M,DCC,LVIIL
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21 ER E an Art, or Science, to be
sl more or lefs regarded, as it affift-
ed in the Prefervation of the
Lives and Properties of fome ufe-
ful Members of a Community ;
e in the Defence of our happy Con='
flitution ; or in the Accumulation of Wealth;
it is probable, that Navigation might not be
thought unworthy of the higheft Efteem,

we were to attempt to make any ufeful
Difcovery, in an Art of fuch great Utility to
the Publick, I don’t know that there could be
any Method put in Praétice that would pro=
mife greater Succefs, than firft to confider in
what Part or Parts we had been deficient, or
had met with Lofles, &¢. than to endeavour
to difcover the Caufe or Caufes thereof, for
the better enabling us to provide againft the
like for the future.

A Had
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Had there been an exact Account kept of
the many Lofles and Difappointments which
have happened, by Ships falling into the
Northward of what they had Reafon to ex-
pet from their Reckoning ; from which fome
of the * Royal Navy have not been exempt,
it is not to be doubted, but they would ex-
tend beyond Imagination ; and what may be
thought to make the Lofs of fome of fuch
Unfortunate as have fuffered the more to be re-
gretted is, that their Misfortunes feem to have
been brought on them, by adhering ftrictly
to what has been taken up for a Principle,
which it is not unlikely will appear erroneous.
I mean, that of the Sea being a Fluid in a State
of Reft, except what Motion is caufed by the Im-
pulle of Winds, and that known by the Name of
Tides. For it is obvious, if a Reckoning at
Sea is kept on that Principle ; and a Northern
In-draught at the fame Time, without any
Opportunity of taking an Obfervation for fe~
veral Days, to corre¢t {uch Reckoning: Un-
der fimilar Circumftances, if a Ship thould be
ranning in with this Weftern Coaft, it muft
be attended with a dangerous Confequence.
A particular Inftance of which fhall endea-
vour to repeat, as I had it from the Com-

® Ofober 22, 1707, in the Night, Admiral Shovel,
in his own Ship the 4/ficiation, with the Eagle, and Rom=~
ney, were dathed to Pieces upon the Rocks, called the
Bifbeps and bis Clerks, and all their Men loft ; the Fires
brand was alfo caft away, and but twenty-four of her
Men faved, Salmon’s Chronology. :

mander
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mander of a Merchant Ship that was loft, who
was allowed to be a Seaman of good Repute
in the Port of Liverpoole. :

It was in the Month' of November, or Be-
ginning of December, in or near the Year 1735,
the Hope, of and bound for Liverpoole, from the
River Sherbroonthe Coaft of Guinea, with Cam-
wood and fome Elephants Teeth, had a good
Obfervation, by which they found they had the
North Channel open ; the Wind continued to
blow ftrong between the South and Weft, but
moft inclined to the former. Having no other
Obfervation for about fix Days, in which Time
they carried Sail continually. Then by their
Reckonings, they judged they fhould fall in
with Cape Clear, on the South Weft Coaft of
Ireland, or to Windward thereof ; but in the
following Night they fell in with the Horfe
Rock ta Weftward of the Blafgues ; and were
fo near, that in wearing Ship (to ftand to the
Weftward) the Sea was reverberated from the
Rock on board their Ship. In the Morning
they ftood in for the Land, and made it; but
being unacquainted with thofe Parts, they
could not tell what particular Land it was.
Afternoon the Wind veered more Wefterly,

~ their Ship being very foul, and having ftrong

Gales, with a great Sea from the Weftward,
thought it impracticable to keep the Ship off
the Shore till Day-light next Morning, by car-
rying the greateft Sail the Ship, &ec. could
bear. Therefore, under thefe difagreeable Cir-
cumftances, judged it to be the moft prudent

A2 (for
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(for the Safety of the whole) to endeavour for
a Harbour. They run into a {mall Bay within
the Blafques, which to outward Appearance
was a Harbour, but proved only fit for Boats, -
&'c. where they faved themfelves and Cargo,
at the Expence of the Ship. At firft it was
thought their Compaffes had been in Fault, but
on Examination the Defe& was not there.

From this Account, and taking particular
Natice of a Northern In-draught when’ Op-
portunity ferved, can find no manner of Rea-
fon to doubt, if we were to enquire further of
fuch as have fuffered, for want of an Oppor-
- tunity of taking Obfervations ; but we fhould
find they were carried to the Northward in a
like infenfible manner. \

In order to obtain the cleareft Infight I pof-
fibly could, into the Caufe of the feveral Mif=
fortunes which has happened by Ships falling
into the Northward, have firft confidered a
Part of the learned Dr. Halley’s DireCtions for
failing into the Engli/b Channel ; and how it
differs from fuch Practice of failing into the
Englifh and Briflol Channels, as is confiftent
with Safety. Next have endeavoured to thew
how infufficient the Authority appears for what
has been admitted as a Property of the Sea;
that is, the Sea’s boing i# a Fluid in a State of
Reft, except fuch Motions as are caufed by the
Impulfe of Winds, and another known by the
Name of Tides. And have afterwards endea-
voured to account for the Reafons which might
induce fome to believe, that that was an infe-

parable
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parable Property of the Sea. Then have con-
fidered particular Gravity of feveral Parts of
this Earth, according to Sir Ifaac Newton's Sup-
pofition of this Earth being all of a uniform
Denfity ; alfo the Shape thereof caufed by its
Motion round its Axis. But as there appears
no folid Foundation for the Suggeftion of a
uniform Denfity of this Earth, I have formed
the Hypothefis of a Circulation of the Sea,
upon the Increafe of Gravity from the Equa-
tor to the Poles, which has been confirmed
by Experiments made with Pendulums ; b

which it may probably appear, that if there
are fubterranean fubmarine Caverns of Com-
munication from Places in high Latitudes to
Places near the Equator, this Earth may have
fuch different Denfities in different Parts there-
of, that by its Motion round its Axis may caufe
the Sea to have a Circulation thro’ them, by
_entering in at thofe Ends of the Caverns which

are nearer the Poles, and rifing at the other

Ends which are nearer the Equator, then con-
fequently defcending from the Equator to-
wards the Poles on the external Parts ; which
would be a Circulation, and produce fuch a
Current as the Right Honourable Lord Anjon
has found on the Coaft of Brazi/; allo alike
to the Guph-ftream, and to the Northern In-
draught, that is obferved on thefc Weftern
Coalfts.

But although forming Hypothefis on Sug-
geftion, is fometimes of the greateft Service in
making Difcoverigs, in the wonderful and bcauE

tifu
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tiful Operations of Nature ; yet, if we fhould
allow every Thing to be Fact, which Theory
or Suppofition admits of, the Mind might be
involved in a Multitude of Errors; whereas
- when Phenomena is found to agree with Hy-
pothefis, itis allowed to be the higheft Pre-
fumption in Favour thereof. Therefore have
confidered the {éveral Phenomenon, that fuch
a fuppoled Circulation might probably pro-
duce; and have then made my Enquiries into
the Appearances of Nature, and have found
agrecable thereto, 1/, 24ly, and 3dly, the Whirl-
pools of Malefiream, at the Ferree lands, and
Forbifler’s Streights ; alfo the rifing of the Sea-
water within the Torrid Zone; and the great
Quantity of Sea Vegetables, known by the
Name of Gulph Weed, to favour the Hypo-
thefis of the Sea having a Circulation.

4thly, sthly, and 6¢hly, Have confidered the
Currents within fome Parts of the Torrid Zone
gravitating towards the Temperate Zones ; alfo
the Currents in the Temperate Zones gravi-
tating towards the Poles. And the greater falt-
nels of the Sea within the Torrid Zone (in
fome Parts of which the Sea-water is obferved
to rife) than that of Parts of the Sea in high
Latitudes ; as Appearances of Nature fufficient
to further countenance the Hypothefis of the
Sea’s having a Circulation.

7thly and 8¢hly, Have confidered fome Pro-
perties of Air, asits being rarified by Heat, and
condenfed by Cold, as fet forth by Mr. Boyle and
Mr. Robins, Fellows of the R. S. for the bet-

ter
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ter judging of Sea Breezes, fo far as they might
indicate a Circulation of the Sea. Alfo the
greater Heat of the Temperate Zones, for
fome Months in the Year, than any Heat of
our Iflands within the Torrid Zone, although
the latter have the Sun vertical twice every
Year ; which appears to agree with what has
been thought requifite, to further favour the
Hypothefis of the Circulation of the Sea.
othly, Have confidered the Motion of the
Northern internal Magnet of thefe Kingdoms,
as difcovered by the beft Obfervations which
I could procure of the Dipping Needle from
M. Norman’s in 1576, to Mr. Whifien's in
1721 ; by which our great Northern Magnet
appears to have a Southern, as well as a Wef-
tern Motion, which agrees with Hypothefis,
and what might further be expected if the Sea
had a Circulation, as it probably may not be
known, that there is any Example in Nature
of Terreftrial Matter being moved continually
for a Number of Years, except by Currents
of a liquid Fluid. Therefore have thought,
that the Agreement of {0 many Appearances
of Nature with Hypothefis, might not be
thought infufficient to alledge, that the Sea has
a Circulation. But if thofe fhould not be
thought conclufive, as Nature is known to be
the moft excellent in all its Operations ; the
cooler Regions fupplying cooler Springs, and
afluaging the fcorching Heat of the Torrid
Zone ; and the fame Fluid ablorbing the greater
Part of the Redundance of that folar Heat,
~ and
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and gravitating with it with a flow Motion,
and warming the Sea-coafts of the coolér Re-
gions, appears fo confiftent with that magni-
ficent Harmony and Perfection which may be

“obferved through the Courfe of Nature ; and

the Benefitsto AmmahndVegetable Life, whnch :
may probably appear to arife therefrom, are fo

much fuperior to any ’I hmg that can be ex-

pected from The Sed's being a Fluid in a State

¢f Refl, except juch Motions as are caufed by the

Inpulfe of Winds, and that known by the Name

of Tides; that they might be thought not an

infufficient Support, if there were no other to

favour the Hypothefis of the Sea’s having a

Circulat on.

Indeed, had it been attempted in a Language
fuitable to the Importance of the Subjed, it
would have been much more agreeable to my
Wifhes, as well as to the Reader. But when the
Advantages which may attend a new Difcovery
in Nature, and the few Opportunities, as well
as Inexperience of moft of the Learned, to
make Obfervations on Currents at Sea are tho-
roughly confidered, I flatter myfelf; that my
Endeavours to proceed in a plain Way may not
prove unacceptable.

AN
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=% L. T HO UG H, from the earlieft
v Accounts-of Navigation, the Opi-
nion has prevailcd of the Sea’s
being a Fluid in a State of Reft,
except thofe Motions whch are
caufed 1 by the lmpulfe of Winds,

' and that known by the Name of
Tides. Yet when thofe ftrong Currents on the
Coaft of * Brazil, which are mentioned by
the Rev. Mr. #altery alfo the firong Current in
- the Gulph of Florida ; and the many Loffes and
Difappointments which thefe Kingdoms have fuf-
tained, by Ships falling into the Northward, when
deﬁgned for this Channel : I fay, whea thefe are
thoroughly confidered, I don’t queltion, but it may
appear, the Sea has a Motion from fome natural

* Lord dnfon’s Voyage, p. 53
B Caule
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Caufe or Caufes, that hath not been to this Time
difcovered.

Agreeable to this Opinion of the Sea being a
Fluid in a State of Reft, &Fc. the learned Dr. Halley,
in his * Diretions for Sailing into the Englifh
Channel, fays, the Variation being allowed, the
Northern In-draught is infenfible. Burt, I muft be
Leave to obferve, that the Briffol Merchantmen,
which fall in with Cape Clear in their homeward
bound faffage, in fhaping their Courfe, with a
large Wind from the Coaft of Ireland, to the high -
Land near Padftow, which is the Land they chufe
to make : That their Pra&tice for fome Years hath
been to allow + two Points for the Variation and
In-draught into St. George’s Channel.  Of this
Allowance of two Points, which is 22° 30/, four
or five Degrees muft certainly be for Northern In-
draught, as the magnetical Variation at this Time
may be prefumed to be not more than feventeen
or eighteen Degrees in that Channel : And as this
Allowance is made in Sailing from Land to Land,
it doth not appear to admit of any Deception, but
that the four or five Degrees muft be adequate to
a Northern In-draught.

If there fhould be an Enquiry made into the
Practice of Sailing into the ZEnglifb Channel, I
don’t doubt, but that every difcerning experienced
Seaman would acknowledge, that the Safety of
their Ships, {J¢. after they came into Soundings,
to the Time they reached the Length of Scilly,
depended on their making no lefs Allowance than
the Brifio/ Men does, trom the South Coaft of

* Englifo Pilot, Part1. p. 32. &
1 This Account I had trom a Merchant of Briffol, who at

my Requeft was fo obliging, as to enquire of {everal Mafters of
Merchantmen which belonged to that Port, ;

Ireland
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Ireland to the high Land near Padfiow. Should
any Gentleman, &'¢. condefcend to alk my Opi-
nion of a Northern In-draught, I fhould anfwer,
that Experience informed me, that from Com- .
mencement on Soundings in the Latitude of 49°,
30’ North, to the Length of Scilly in fair Weather,
I had found the Northern In-draught to be about
fix or eight Miles in twenty-four Hours; that on the
Weft Coaft of Ireland, off the Shellocks, €. it
was not lefs than four Leagues in twenty-four
Hours, even when there was moderate Northern
Gales : Alfo off the Weft Coaft of the Lewis Iflands,
I had found it ftronger than in Soundings, and alfo
of Foule Ifle to the Weftward of Sunborough Head,
Shetland, 1 had obferved a Northern In-draught
fomething weaker than the latter,

If we fhould defire to know what Authority
we had for this Opinion of the Sea being a Fluid
in a State of Reft, Jc. would it not appear that
the firlt reputed Seaman, of the latter Ages, were
Portugueze, Spaniards, &c. who, we are aflured,
were not very expert in their Profeffion, as there
has been * great Improvements made here in Na-

¥ Mr. Robert Norman, of this Kingdom, who was the firft
that found the Inclination of the Magnetick Needle below the
Horizon, and invented the Dipping Needle, in his New Attrac-
tive, which might be publifhed about the Year 1580, fays it
was then the Cuftom to have the Magnetick Needle placed in
fuch Manner on the Compafs Chart, as it would allow for the
Magnetick Variation of thofe Places where they belonged to :

- 'This Pradtice is retained by fome of the Coafters of Normandy

to this Day, there being fome Compafles of that Sort, taken
from the French in the late War. Mr. Gellibrand, of this
Kingdom, is faid to be the firft Difcoverer of the Motion of
the Internal Magnet: And Mr. Wright, of this Kingdom, is
faid by fome Authors to be the firft Projector of the Chart which
has the Name of Mercator’s, and to be the firft Inventor of the
Sailing, which is known by the fame Name. And as to Inftru-
ments for taking the Sun’s Altitude, there are fcarce any made
ule of but fuch as were firft invented in this Kingdom.

B 2 vigation
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[ 121
vigation and Sailing fince that Time. Now as
it would be an Affront to a Seaman of thefe King-
doms, to have any Practice of thofe Nations in
Marine Affairs offered as a Precedent, Pray is it
more reafonable that we thould accede to, or adopt
implicitly, the Opinion of the Sea being a Fluid
in a State of Reft, except thofe Motions which are
caufed by the Impulfe of Winds, and that known
by the Name of Tides, when there appears fome
Reafon to believe to the contrary ?

The Difficulties which have appeared to fome,
to account tor thefe Currents, who only confidered
them fuperficially probably, arofe from their taking
it for granted, that this Terraqueous Globe had
no other Mechanifm in the Struture, than what
might be expetted froma very large Fith Pond;
that is, the Land, ¢, raked out and laid in
Heaps and Patches, to make Room for the Water
But if we confider this Earth’s Motion round its
Axis, and apply that Motion to fome Pirt of Sig
Tfaac Newtow’s Theory, but not of his Suppofition
of a uniform Denfity ot every Part of this Earth,
Ithink fuch an Hypothefis may be formed, as may
not only help to explain the probable Caufe of
many Currents, but likewife of fome other fur-
prifing Appearances of Nature, which have nou
yet been properly accounted for. In order to pro=
ceed, 1 fhall beg Leave firft to confider fome Pro-
perties of partcular Gravity.

L. All circumterrefirial Bodies do hereby tend
towards a Point, which is either accurately, or
very near the Center of Magnitude of the Terra-
queous Globe.

IL In all Places equidiftant from the Center of
the Earth, the Force of Gravity is nearly equal,
indeed all Places of the Earth’s Surface are not
at ‘equal Diftances from the Center, becaufe the

Equatorial
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Equatorial Parts are higher than the Polar Parts 5
the Difference between their Diameter being * forty
one and a half Engli/b Miles. '

IlI. + The Force of Gravity confidered down-
wards from the Surface of the Earth, decreafes
nearly, in the Proportion of Diftances from the
Center; the Error being no greater than what
may arife from Inequalities of the Denfity of dif-
ferent Parts thereof.

Then if 2 Body in Vacuo near the Surface of
the Earth, thould defcend fixteen Feet in a Second
of Time, a Body equally diftant from the Center,
and the Surface, would defcend but eight Feet in a
Second of Time, and at a fourth Part of the Dif-
tance from the Center, to the Surface, would de-
fcend but four Feet in a Second of Time: Or if
we fhould fuppofe a Body at the Earth’s Surface

to weigh 16 Pounds, the fame Body at a Place

equally diftant from the Surface and the Center,
would weigh but eight Pound, and at a fourth
Par: of the Diftance from the Center to the Sur-
face, would weigh but four Pounds; or'at Three-
fourths of the Diftance from the Center to the Sur-
face, the fame Body would weigh twelve Pounds.

As attractive or gravitating Force has been con-
fidered at difference Diftances from the Earth’s
Center, I fhall next proceed to Centrifugal Force,
It is by Centrifugal Force, that a Body revolv-
ing round its Axis endeavours to recede from it
It is by this Force, that the Earth’s Diameter at
the Equator, is greater than at the Polar Axis,
Philofophers have defcribed it nearly in the fol
lowing Manner,

* Dr. Bradley’s Acc. Philof. Tranf. N° 432.
+ Sir Jfzac Newio’s Meth, Princ, of Nat, philof, by Motse,
vol. IL, k. III, p. 229.
Let
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* Let Figure 1 reprefent the Earth; let PP be
the Axis at the Poles EE, the Diameter at the
Equator, perpendicular to the Axis: Let there
be fuppofed a Canal to the Center of the Earth
PCE, filled with a Liquid, this Fluid will defcend
by its Gravity in both Legs towards C, and will not
be at reft till the Preffure at both Legs be equal,
if the Earth be at reft ; but if the Earth be moved
about its Axis PP, all the Liquid in the Leg CE
will endeavour to recede from the Center, by its
Centrifugal Force; which Force in that Part acts
" directly contrary to Gravity ; fo that there is no
Equilibrium till CE exceeds CP 20} Miles, that be-
ing the Quantity, the Semi-diameter of the Equa-
tor exceeds the Semi-diameter of the Poles ; but
this is all on the Suppofition of the Earth’s being
all of a uniform Denfity.

The next Effect of Centrifugal Force, and this
Figure of the Earth is, that Pendulums of the
fame Length, does not in different Diftances from
the Pole, make their Vibrations in the fame Time;
but towards the Pole, where the Power of Gravi-
ty is ftrongeft, they move quicker than near the
Equator, where they are lefs impelled to the Center.
For fince, from the Rotation of the Earth about its
Axis, every Body endeavours to recede from the
Center of the Circle it delcribes, by how much the
greater thole Circles are, by fo much is the Cen-
trifugal Force of the Bodies defcribing thofe Cir-
cles increafed ; which Force is therefore always as
the Sine of the Diftance from the Pole, which as
it is greateft under the Equinoétial, is nothing at
all under the Pole; fo that the Force of Gravity
is the leaft under the Equator, but at the Pole the
greateft,

This Increafe of Gravity from the Equator to
the Poles, hath been confirmed by feveral Experi-

ments
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ments made with Pendulum Clocks, at different
Times and Places. In 1672, in the Ifland of
Cayenne, by M. Richer. Tn 1677, in the Ifland of
St. Helena, by the learned * Dr. Halley: And in
1682, by M. Varin, and M. Des Hayes, at the Ob-
fervatory at Paris; in the Ifland of Goree, and at
the Iflands of Muartinico and Guarda Coupe 5, alfo
by feveral others at different Times and Places.
But the moft accurate Obfervations appear to be
‘made in London, by + Mr. Gearge Grabam, F.R.S.
and at Black River in Jamaica, by Colin Campbell,
Efq; F. R. S. From which the excellent Dr. Brad-
ley hath fhewn (from Mathematical Reafoning
thereon) the Difference of the Length of a fingle
Pendulum that will keep true Time at the Equa-
tor, and at every five Degrees of Latitude from
thence to the Poles, alfo the Number of Seconds
that a Clock would gain in a Day in thofe feveral
Latitudes, fuppofing it went true when at the E-
quator.  And likewife it appearing that the whole
Time of the Swing, when a Pendulum moves thro®
{mall Arches, bears to the Time required for a
Body to fall down thro’ half the Length of the
Pendulum very nearly the fame Proportion, as
the Circumference of a Circle bears to the Diame-
ter; thatis, very nearly the Proporticn of 355 to
113 : It may be faid to further iiluftrate the Increafe
of Gravity from the Equinoctial to the Poles.
Now as we are well affured, the Increafe of Gra-
_vity, from the Equator to the Poles, hath been
confirmed by Experiments, which might have been
tranfcribed more fully, if my Intention had not

* Sir Jfaac Neawtor’s Math. Princ. of Nat. Philof. by Motte,
vol. II. p. 248. :

t Philof. Tranf, N° 432, or Martya's Abridgment, vol, VIIL.
P 23
been
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been to ufe all the Brevity that thofe Subjeéts would

bear, for explaining my Thoughts ;
It might have been obferved, that by the for-'

mer xplanation of a Centrifugal Force by a fu

"i

pofed Canal, the Water at the two Ends thereof .

were fuppoled to be confined by Land, and the
Earth was fuppofed to be of a uniform Denfity.
But my Intention being to difcover what a like
Canal would produce, on a .Suppofition that the
Ends of it was under the Sea, and that the Earth
has fuch different Denfities in the internal Parts,
as would favour the Sea’s having fuch Motion, as
might be expected by the Increafe of Gravity from
the Equator to the Poles, on ftatical Principles.
And as there are feveral Caverns of Communica-
tion, from one Part to another of the Earch’s Sur-
face, as the River Niger is hid by the Mountains
of Nubia, and rifes again on the Weftern Sidé of
thofe Mountains; the Z7g7is is loft in' the Moun-
tain Taurus 5 the Guediana in Spain rifes in New
Caftile, and a little lower is hid for ten Leagues.
Therefore it is nota Thought altogether inconfiftent
with Nature, that there may be fubterranean fub-
marine Caverns of Communication from one Pare
or Parts of the Sea to others. Nor if there were
no fuch Pafiages from fome Parts of the Earth’s
Surface to others : If it fhould appear that fubter-
ranean fubmarine Caverns and Fiffures of Commu-
nication from one Part, or Parts of the Ses, to
others, can be of Service to animal and vegetable
Life, it may not be thought inconfiftent with the
Perfection of Nature, to admir it as a Circum-
ftance, if not a Reafon, to believe there may be
fuch. Therefore in order to difcover what Effect
fubterranean fubmarine Caverns of Communication
would produce, on fuch fuppofed Principies of
favourable different Denfities of this Earth, leg

Figure
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Figure 2d reprefent the Earth, let PP be the Polaf
Axis, EE the Equator, and C the Centre: F’s
and E’s reprefent fome fuppofed fubmarine Caverns
of Communication; and the Darts be Sea-water. By
the Force of Gravity, being greater at F’s than at -
#£’s from ftatical Principles, there will be a con-
tinaal Defcent of Sea-water at F’s; and the lefier
Force of Gravity being at £’s, the fame¢ Water
which défcended at /s, will be a continual Spring
at E’s: And it being a Property of all Fluids to
endeavour to preferve an Equilibrium, by the
continual Defcent of the Water at £%s, and no lefs
Springs at £’s, there will be a Decreafe at thé
former; and a Redundancy at the latter; by which
the Water that Springs at the Ends of fuch fup-
pofed Caverns, which are near the Equator, will
pravitate to the other Ends which are nearer the
Poles (the Poles being 20 1 Englifb Miles nearer
the Center of the Earth than the Equator) and be-
come a perpetual Motion.

It may probably be thought a Prefumption in
me, to atterhpt to form any Hypothefis, on a
Suppofition of the Earth being of different Denfi-
ties ; as Sir [faac Newton has formed his Calcula-
tion on a contrary Principle, that is, of the Earch
being of a * uniform Denfity, the Confequence of
which would be, the Power of Gravitation would
be in Lines, at right Angles, or perpendicular to
the Surface ; by which fuch a Fluid as the Sea
would be at reft, except difturbed by fome external

* The ingenious Mr. Simp/on has fhewn, from Mathematical
Principles, that if a Planetis of a wniform Denfity, and if the
Difference between the Polar and Equatorial Diameters are
ever fo great, by the Velocity of its Motion round its Axis,
the Power of Gravitation or Autra@ion will be in Lines per-
pendicular to the Surface.

& Power,



b Bl et 2o oe “Hntl

[ 18]

Power, as Winds or the Moon, &¢. - But as the
Current of the Gulph-ftream, and fome others,
have a continual Motion, which appears to difagree
with the Suppofition of a uniform Denfity of this
Earth, it may be better, before the Mind affents to
any Hypothefis, firft to confider what Phenomena
a fuppoled Circulation of the Sea would produce,
then to enquire if there are {uch that make an
Appearance in Nature ; and at [aft, to form our
Judgment only on fuch Principles, as are coniifteng
with Phenomena. ,

Then admitting we were to apply ourfelves to
fuch a Confideration, upon a Suppofition of what
might be expected from fuch Caverns of Commu-
nication, and favourable different Denfities in this
,Earth, it would appear,

1f, That if the Sea had a Circulation, and the
Mouths of any fuch Caverns as was neareft the
Poles, thould not be in deep Water, the Sea-water
would defcend in a Whirlpool. For it is very well
known, when Fluids defcend thro’ Pipes of Con-
duct, that if the Surface of fuch Fluid falls near
fuch Pipe, it generates into a fmall Whirlpool,

2dly, It is very likely, the Sea-water might be
obferved to rife within the Torrid Zone, or in
Places near it.

3dly, If there thould be fuch Caverns of Com-
munication, and they fhould afford Vegetation, it
is poffible that great Quantities of fuch Vegetables
would be feen within and near the Torrid Zone,
at great Diflances from Land, as they might be
brought up to the Surface by the Currents and
Springs of Circulation.

4¢bly, If fuch Circulation fhould have taken
Place, it may not be unreafonable to imagine, that
there may be Currents within the Torrid Zone,

" obferved to gravitate towards the Temperate Zones.

5thYy,
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5ibly, Tt might further be expeted, that thofe
Currents might be obferved to continue their fore-
mentioned Courfes, in fome Parts of the Temperate
Zones towards the Poles.

6thly, There being known to be many Springs
firongly impregnated with Foffils, Minerals, &'¢.
which is undoubtedly by the Water circulating thro’
Strata of thofe Sorts of Matter which they have
incorporated ; confequently then, if the Sea has
fuch a fuppofed Circulation, it is not improbable,
but after a fubterranean Paflage of fuch a great
Length, but thofe Parts of the Sea which are
within, or near the Torrid Zone, would be more
. ftrongly impregnated with Foffils, Minerals, &c.
than Places near the Poles, which are further from
thofe Springs of Circulation.

7thly, As Air is rarified by Heat, and condenfed
by Cold, and Land being known to reflect Solar
Heat powerfully, while Water abforbs it, which
muft rarify the Air over the Land confiderably,
while over the Sea it might be expetted to be greatly
condenfed ; then if there are Springs of Circulation
that condenfe the Air over the Sea within the
~Torrid Zone, the Sea Breezes muft fall more
powerfully on the Land in Places within the Torrid
Zone, than on Places which are at fome Times
equally hot, within the Temperate Zones.

8tbly, If there were fuch fuppofed Caverns, ’tis
probable that Places on the Sea-coafts within the
‘Temperate’ Zores, might be found hotter at fome
Part of the Year, than Places within the Torrid
Zone, although the Solar Rays might have a more
oblique Defcent at that Time on the former than
on the latter ; as cooling Springs might be rea-
fonably fuppofed to greatly affuage the {corching
Heat of the Torrid Zone.

Ca 9¢hly,
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g#bly, The difficulties which fome find who five
on the Sea-coafls, or on the Banks of great Rivers,
to confine Water to defired Bounds; or particular
Channels, might induce us to think, that if fo
immenfe a Body of Water as the Ocean was to have
a Circulation, the fubterranean fubmarine Currents
in {uch fuppofed Caverns, would have a powerful
Influence over fuch terrefirial Matter as had not the
ftrongeft Cohefion. And if there fhould be a
Quantity of fuch, whofe Cohefion was not fuffi-
ciently flrong to refift fuch fuppofed Currents of
Circulation, and indued with a magnetic Property,
’tis probable fuch internal Magnets might be ob-
ferved by a dipping Needle to approach nearer the
Equator.

Therefore, in order to difcover if there are fuch
Phenomenon in Nature, as hath been here thought
fufficient to conclude that there are fubterranean
fubmarine Caverns of Communication, from Places
in high Latitudes to Places nearer the Equator;
and the Sea circulating thro’ them, I muft beg the
Reader’s attention to the following Accounts and
Obfervatipns ; likewife to fome Queries on fome
of them.

The firft Appearance of Nature which favours
the Hypothefis of a Circulation, which I fhall beg
Leave to mention, is Whirlpools.

¢« ® In Frobifier’s Streights, after the making of
¢ Mount Warwick, there lyes a W hirlpool, where-
¢¢ Ships are whirled about in a Moment, the
*¢ Warter making a Noife a great Way off, .

“ -+ Malefirand, by the Dutch called Malefiroon,
¢ a ‘Whirlpool on the Coaft of Lapland, which,
¢ from half Ebb to half Flood, maketh 2 moft

* Englijh Pilot, 4th Book, Part I, ;
t Bobun's Ge@graphical Dictionary, under the Letrers .4 1.

s dn ]
¢ tertiblg



TR A T R e re—

[21]

% terrible Noife, which is heard at the Tflands of

¢ Roft and Lofoot, ten Miles off. If any Whale
¢ is takén iniby the Current, it makes a moft
s¢gpitiful Qutcry ; and Trees, when they fall into
¢ 1t, are torn like Flax or Hemp.

¢ * South Weft of Swinna (one of the Orcades)
¢ are two dreadful Whirlpools in the Sea, com-
¢ monly termed the Wells of Swinna, with another
¢¢ between ¥7a and Fura (two of the Weftern
¢¢ Iflands) during the firft three Hours of Flood,
¢ all of them are very terrible to Paffengers, and
¢t probably occafioned by fome {ubterranean Hiatus.
. % + Near Sundera, one of the Fere Iflands, is
¢ another Whirlpool, of about a Mile over; it is
$¢ near Swmbo Rock.” -
- Now I muft: beg Leave to obferve, although
the Whirlpool  called Malefirand, makes a Noife
but from half Ebb to half Flood, sthat is, while
the Tide is low, I have no Manner of Doubt, but
the Water defcends as falt at high Water when it
is fmooth, as at low when there is a Whirlpool :
For if it may be permitted to judge of great Things

by the Oblervation of fmall, fomething like it wbxli

appear in filling a large Cafk with any Liquid, thar -

Is, when the Funnel is full up to the Top, and
¢onfequently the greater Preflure of Water upon
-the Pipe of Conduét (which guides the Fiuid into
the Cafk) there is nearly a fmooth Surface; but
.when the Surface fubfides near the Bottom of the
-Funnel, it generates into a Whirlpool.

Or if thele W hirlpools fhould be confidered in a
natural Way, it is not to be queftioned, but it
would appear as impofiible for thcfc‘WhirIpoo]s to

* Gordon’s Geographical Grammar, p. 198.

+ Compleat Syftem of Geography, Fol. Vol. I. p 926. the
Bithop of Bergen gives an Account of three Whirlpools near

be

the Feree Ilands, in his Natural Hiftory of Noravay.

Ml e &
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be kept in Motion, without large Quantities of
Water defcending towards the Farth’s Centre, as
it would be for the liquid Water of a Cataraét to
keep a Station on the Side of a Precipice.

I don’t imagine any one can think the Water
which defcends at thofe Whirlpools undergoes
Annihilation after its Defcent, confequently then,
we may reafonably fuppofe, it muft rife fomewhere.

And as the Force of Gravity at thofe Parts of
the Sea where thofe Whirlpools are obferved, is
{uperior to the Power of Gravity, in Places nearer
the Equator ; alfo as thofe Whirlpools appear to -
contradict the Suppofition of a uniform Denfity of
this Earth; Quere, if it is not probable this Water
may arife in Places within or near the Torrid Zone.

Thofe Whirlpools perhaps may be thought in-
{ufficient for carrying off fo large a Quantity of
Water, as would be requifite to make any fenfible
Difference in the Saltnefls of the Sea, or to afluage
the {corching Heat of the Torrid Zone, or to make
a Northern In-draught, or a Gulph-ftream. But
1 muit beg Leave to obferve, that thofe centripetal
Currents, would not have made Whirlpools, at
the Surface of the Sea, if they had not been in
Places where there was not a great Depth of Water;
therefore there may be Numbers of fubterraneous
fubmarine Caverns of Communication in deep Wa-
ter, that may carry on a Circulation fufficient to
impregnate the Water of the whole Ocean, with
Foffils, Minerals, &¢. to afluage the fcorching
Heat of the Torrid Zone, and to caufe all thole
Currents which have been obferved at Sea, without
difturbing the Surface of the Sea, ever the Parts
where the Water enters, that might enable us to
difcover where the Mouths of fuch Caverns of
Communication are,

The
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The fecond Appearance of Naturé, which fa-
vours the Hypothefis of the Sea’s having a Circu-
lation, is, the rifing of the Water of the Sea from
below to the Surface in feveral Places within and
near the Torrid Zone.

Although Things which prefent themfelves com-
menly to our View, frequently make little or no
Impreflion on the Mind, yet Water of the Sea rifing
from below to the Top, and fpreading a {mooth Sur -
face of a confiderable Breadth with a rippling round
the Verge in fair Weather, in feveral Places within
and near the Torrid Zone, I think, cannot have
efcaped any Perfon’s Notice, that have been at any
of our Iflands in the Z/¢f# Indies : This rifing of the
lower Water to the Surface is alfo very difcernible
by the Sea Vegetable, known to Seamen by the
Name of Gulph Weed, rifing with it with a much
greater Velocity, than it could rife through ftill
Water, by the fmall Difference which is between
the fpecifick Gravity of that Vegetable, and the
Fluid which it fwims in. Likewife Experience
tells us, there is not any Tide, or collateral Cur-
rent, fufficient to produce fuch an Effect: Neither
is any fuch rifing of the lower Water to the Sur-
face obferved in thefe Latitudes, at fuch Diftances
from Land and Soundings, as where that is feen
in and near the Torrid Zone,

The third Appearance of Nature that favours
the Hypothefis of the Circulation of the Sea, is
the large Quantities of the Sea Vegetable, known
by the Name of Gulph Weed *, which is in feve-1

ra

* As I proceeded with great Caution, before I attempted
to publifh this Effay, by enquiring into the Opinion of fome,
whofe Judgment and Veracity could be relied on, was inform’d,

. there was an Author that gave an Account of a particular Weed,

which
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ral Parts of the Sea within and near the Torrid
Zone. ) ' d

[f the Manner of Growth of ' Sea Vegetablés
fhould be obferved, it would be found that the Ge-
nerality of them were rooted to Rocks, & or
other hard Subftances, fuch as it could fearcely be
imagined they could draw any Nutriment fromy
and that fome Species of them grew to be very
large, in Places where there were very ftrong Tides;
orif the Colour of thofe of the fame Species that
grow in deep Water, and thofe that grow near'the
Surface, fhould be compared, it would be found,
that the former had much the lighter Complexion 3
and I don’t know but the {ame Rule governs Ter-
reftrial Vegerables 5 that is, that thofe which are
moft expoledto the openaie, are of the darkeft Huey
by the lively yellow Colour of Gulph Weed it ap-
pears to grow in very deep Water 3 or if the Quan:
tity of it thould be obferved, which feems like fcat-
tered over a great Part of the Sea, from about oné
hundred Leagues South Welt of the Weftern
Iflands, to over a great Part of the Torrid Zone 4
and I cannot {ay how far it may be to the South-
ward, as I never was in South Latitude: I fay; if
this Gulph Weed was not brought up to the Sur-
face of the Sea, from its Place of Vegetation, by
Springs of Circulation, How would it be poflible
for fo many Pieces to be feen, which appear to be
broke from other Parts by fome Violence ? Or how
can we account for the large Quantity thereofy

which grew in great Abendance in the Cafpian Sea, and al-
though there was no fuch Weed known to grow in the Porfian
Gulph, it was found in the latter Plzce in great Abundance; but
as there was none that appeared frefh, it was conjefured it
was brought from the Cofpian Sea, thro’ fome fubterranean
Cavern of Communication, as there is no vifible Paflage be-
tween that Sea and Gulph, but the Name of the Author or Book
etuld not be recollected.- :

when
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when in failing feveral hundred Leagues we aré,
never out of Sight of it? Whereas in thefe Lati-
tudes, if one hundred Leagues from Land, and
Soundings, we may fail fifty Leagues without fee-
ing any Sort of Sea Vegetable whatfoever.

The fourth Appearance of Nature that favours
the Hypothelis of a Circulation, is Currents in fe-
veral Places near the Continent of America, and
the Iflands within and near the Torrid Zone.

* ¢« Upon the Full and Change, the Currents
¢ fets fo ftrong to the Northward, between the
¢ Leeward Iflands and Famaica, that the Allowance
¢ of Five per Cent. is but fufficient, which is five
Leagues in a hundred.” Alfo Experience tells
me, there is as ftrong a Current fetting to the
Eaftward of Barbadoes as where that Author men-
tions.

¢¢ From the Grand Camaines, it is ufual for Ships
¢ to diret their Courfe for the Ifland of Pizes,
‘¢ endeavouring to fail fomething to the Weftward,
¢ in doing of which, be fure 1o hawl Wefterly e-
‘¢ nough, at leaft a- Point of the Compafs more
Welterly than the Draughts lay it down, by
reafon of the Current that fets ftrong to the
¢ Northward out of the Bay of Honduras, which
¢ if you fhould not take Notice of, will fet you
upon the Fourdans, which are very dangerous
¢¢ Shoals and Rocks.

¢ From Vera Cruz, which is in the Latitude of
““ 19> 30' N. the Current fets Northerly as high
¢« as 2y7° of Latitude along the Shore, and then

¢ it rounds-the Bay to the Eaftward.”

- Likewife I muft beg Leave to obferve, that the
Current fets to Windward {o often off the Ifland

€6

€c

¢

* Englifb Pilot, Book, IV. p. 47. N. B. if this was totally
the Effe@ of the Moon’s Influence, there would be a Southern
Current adequate to the Northern,

D of
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of Famaica, that it is common for Ships which are
near ready to fail, to inquire of the Coafting Sloops
and Pilot Boats, which come into Harbour, to
inform them how they found the Current fet out

at Sea, Alfo thofe that fail from Famaica, thro®.

the Gulph of Florida, find a windward Current,
from the Time they get between the Capes of St.
Antonio, and Catocke, till they reach the Gulph of
Florida. Likewife at Sea, near the Continent on
. the Coaft of Caraccas, not far from Cartegena, the
Current fets fo conftantly to Windward, that it is
the Practice for Ships, which are bound over for
any of the Iflands, or the Windward Pafiage, to
ply up along that Coatt, till they judge themfelves
fufficiently to Windward, to fetch their defired
Port, (Fc. ona Stretch. But as Sir Jfaac Newton
has laid it down as a Rule, zhat to the fame natural
Effeéts, we muft as far as poffible affign the fame Caufes.
For the better difcovering what Currents are the
Effect of Winds, or what may proceed from other
Caufes, I fhall take the Liberty of mentioning fome
Obfervations, that have been made on Currents in
the Baltick Sea and Sound.

Thofe who have frequented the Baltick Sea know,
that let the Wind blow ever fo long Wefterly,
there will be a ftrong Current fet thro’ the Sound,
&F¢. into the Baltick 3 or if the Wind blows ever
fo long Eafterly, the Current will continue to fet
out fo ftrong that Ships can feldom work to Wind-
ward againft them although they have moderate
Gales: The Current fetting in, never raifing the
Sea of the Baltick after the firft two or three Days;
and the Current fetting out with an Eafterly Wind,
never making it fall after the like Time, oceafion’d
fome Speculation, till * Dr. Smith was informed

* Philof, Tranf. N. 158. p. 564. b
¥
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by a Seaman that tried the Current, and found,
there was as ftrong an under Current, as there
was an upper Current, and that they had each a
Motion counter to each other; which kept the
Sea of the Baltick nearly at an Equilibrium with
the Weftern Ocean: And as I now think thefe Ob-
fervations on Currents fufficient for my prefent
Purpofe, I fhall next proceed to make fome Re-
marks thereon, and humbly fubmit their following
Queries. ;

Remark the firft. As there is a Northern Cur-
rent fets between the Leeward lflands and Famaica 5
and as the Continent ftretches along to the South~
ward and Eaftward to Cape St. Rogue, which is
about 89o Leagues S. E. $ E. from the Eaft End of
Famaica, there being likewife a Southern Current,
to the Southward of Cape §¢. Rogue (which thews
it cannot come from the Southward) and the Trade
Winds, between the Leeward Iftands and Famaica,
being from about N. E. to E. which is partly againft
the Current.

Quere, then can this Northern Current be fup-
plied, except by Springs of Circulation, at the
Full and Change ; and if it is not an under Cur-
rent when the Moon is in the Quadrature, but
gravitates more ftrongly towards the Moon, when
it has the moft powerful Attraction.

Remark the Second. As there is a Windward
Current from between the Capes Catoche, and St.
Antonio, to the Gulph of Florida, and a Current
from La Vera Cruz, in the Bay of Mexico, which
fets to the Northward as high as 27° of Latitude,
and then * rounds the Bay to the Eaftward : Now

* From the Bay Apalachio to the In-draught of the Gulph-
fiream, Experience likewife informs me there is an Eaftern

Current.
D2 La
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La Vera Cruz being above 200 Leagues about
W. by N. trom Cape Catoche. e

Quera, if the Current from La Vera Cruz, which
rounds the Bay of Mexico to the Northward, and
Eaftward, is not a Current fupplied from Springs
of Circulation ; or if there is the leaft Probability
of its coming into that Bay, between the Capes
Catoche, and St. Antonio.

Remark the third. As there is continually a
Northern Current fets between the Capes Catoche,
and St. Antonio, and a very ftrong Current per-
petually, thro’ the Gulph of Florida ; alfo, an
Eafterly Current generally on the Coatt of Curaccas,

and the like fometimes off Famaica, which Currents

are fome in a dire¢t, and others in an oblique Di-
rection, againft the trade Winds; and as the Cur-
rents in the Baltick Sound, &¢. are altogether
govern’d by the Winds, and have under Currents,
which keep the Seas in Equilibrinm ; likewife the
Winds in thefe Parts have a powerful influence on
our Tides.

Quere, then, if the fore-mentioned Currents can

~ have a {fupply of Water, or if the Water, thus in

Motion, can receive any Impulfe from any Power
what{oever, fufficient to force them againft the
Force of Winds, except by Springs of Circulation.
The fifth Appearance of Nature, that favours
the Hypothefis of a Circulation of the Sea, is
Currents inclining towards the Poles, within the
Temperate Zones.
*¢ The Rev. Mr. Walter fays * we found a
confiderable Current fetting to the Southward,
¢ after we had paffed the Latitude of 16° South 3
¢ and the fame took Place all along the Coaft of
Brazil, and even to the Southward of the River of

* Lord Aufow’s Voyage, p. 53.
Plate,



[ 29]

Plate, it amounting fometimes to above thirty
Miles in twenty-four Hours, and once to above
forty. * Alfo near a-brealt with Cape Virgin Mary
he concluded they had a Current, which fet them
twelve Miles to the Southward.

Likewife, if we proceed to Obfervations in this
Northern Temperate Zone, thofe who fail to South
Carolina can inform us, that they meet the N, E,
Current from the Gulph of Flerida, before they
reach Soundings ; and that this Current is fome-
times difcovered as far North as the Capes of
Virginia.

T Sir George Mackenzie gives an Account of fe-
veral Nuts, fuch as are called Cohcon Nuts in
Famaica, and of a Cabbage-tree being drove Afthore
at the Lewis llands, to the Weftward of Scotland.

¢« § Likewife all the Wood, which is thrown
¢ on the Coalts ot Greenland, Nova Zembla, Lap-
¢ land, and other Northern Countries, is Worm-
¢ eaten ; which 1s a Proof this Wood comes from
¢ warmer Climares ; fince it is certain, Ships are
¢ not Worm-eaten 10 that Northern Sea.” Now,
as the N. E. Trade Wind commences to the Northe
waid of thofe Places, which are moft noted for the
Growth of Cabbage-trees, or Cohoon Nuts ; and
by || Caprain Midaleton’s Obfervations it appearing,
€ That in New England, the Wind blows from

* Lord 4nfou’s Voyage, p. 103.
t Loavthorp’s Abridgment, Philof. Tranf. Vol. IL p. 785.
§ Compleat Syftem of Geography, Fol. Vol. 1L p. 785.
|| M:reyn’s Abridgement, Philof. Tranf. Vol. IX, P 47-
I have been informed by a Commander in the Navy, that it
is reported that the Heel of the Topmatt of his Majefty’s Ship
the 7i/bury (which was burned between the Iflands of Famaica
and Hifpaniola) was :

Lm;}hmé-that a Part of it was burnt, and the Ship’s Name ilbury

was on the Part they took up. X
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¢¢ the North near four Months in the Winter, at

- % Canada, about 5 Months, at Danes Settlement,

“¢ Straight Davies in the Latitude of 63° N. near
¢ feven Months ; and on the Coaft of Norway,
< in the Latitude of 64° N. above 5 > Months.

Quere, then if thofe Winds are not fufficient
to keep Timber, &, from being brought from
warmer Climates, if the Sea was a Fluid which
had no Motion, but by the Impulfe of Winds,

“and that known by the Name of Tides; or if

there is a Probability of their being brought fo
far to the Northward, except by Currents from
Springs of Circulation.

The fixth Appearance of Nature, which favours
the Hypothefis of the Sea having a Circulation,
is, the Difference in the Saltnefs of feveral Parts of
the Ocean.
¢ * Mr. Boyle having recommended to a learned
¢ Phyfician who was failing into America, and
¢¢ furnifhed him with a {mall Hydroftatical In-
<< ftrument, to obferve, from Time to Time, the
«¢ Difference of Gravity he might meet with;
< this Account was returned him, that he found
« by the Glafs, the Sea Water to increafe in
<« Weight the nearer he came to the Line, till he
<« arrived at a certain Degree of Latitude, as he
¢ remembers, about the Thirtieth; after which the
< Water feemed to retain the (ame fpecifick Gra-
« vity, till he came to Barbadoes or Famaica. -

«« + Dr. Stubbs fays, 1 obferved at Sea, after
« we were out of the Narrow, the Sea grew
«¢ darkifh, and after a perfet Azure; yet was it
<« much more Salt the farther we went, as I tried
¢« by a Water Poife, which arofe about half an

L)
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% Loavthorp’s Abridgment Philof. Tranf. vol. II. p.297.
4 Lswthorp's Abridg. of thePhilof, Tranf. vol. 3. p, 547._
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¢ Inch above the Sea Water, in the Downs, and
¢ at twenty-four Degrees more, two Inches; but
¢ after that I never obferved any Difference unto
¢ Famaica ; the Sea being probably fo ftrongly
¢ impregnated with Salt, as not to imbibe any
¢ more.”

If the Water, from faline or mineral Springs,
fhould be examined at different Diftances from
Springs, I don’t know there is the leaft Reafon to
doubt, but that they would be found weaker and
weaker, the further they had gravitated from the
Springs, by the more heavy Particles fubfiding,
and by frelh Water mixing therewith. Pray then,
when the fore-mentioned Appearances of Nature
are confidered, is not the greater Saltnefs of the
Sea, within the Torrid Zone, and the gradual
Decreafe thereof, towards the Poles, a ftrong In-
dication of the Sea having a Circulation.

The feventh Appearance of Nature, which
countenances the Hypothefis of the Sea having a
Circulation, is, ftrong Sea Breezes falling conftant-
ly upon the Land within the Torrid Zone, when
the Solar Heat is powerful, and little or not nigh
fo ftrong at fome Places within the Temperate
Zone, particularly at South Carolina.

* Mr. Boyle has fhewn, by feveral Experiments,
that Air is rarified by Heat and condenfed by Cold;
from whence he alledges, that the ftrongeft Cold
in England doth not contract the Air more than
+th Part.

+ Mr. Robins concludes from fome Experiments
which he made, that Airis expanded by the Flame

of fired Gun Powder, in the Ratio of 1945 to 796.

* Lowthorp’s Abridgment, vol. IL p. g.
4+ New Prnciples of Gunnery, by B, Rebin’s, F.R. S,

« * Gip
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¢ * Sir William Beefton obferved his Barometer
“ in Famaica diligently every Day ; and found in
¢ the Morning before the Sun arofe, the Mercu-
¢ ry flood one Degree below changeable ; and as
 the Heat increafed, it funk within one Degree
¢ of above Rain,” ;

It is generally acknowledged by thofe, who
have refided fome Time at Famaica, and South Ca-
rolina, that the Heat of the latter exceeds any
Heat of the former Place, about three Months in
the Summer.

T Dr. Lining, in a Letter from South Carolina,
fays, * in Summer the Heat of the fhaded Air about
¢¢ two or three in the Afternoon, is frequently be-
tween 9o and g5 Degrees of Fabrenbeir’s Mercu-
rial Thermometer; on the 14th, 15th, and 16th
of Fume, 1738, at 3 PM, it was at 98, a heat
equal to the greateft Heat of the human Body.
Now, as it is a Property of Air, as has been ob-
ferved, to be rarified by Heat, the Air of Sowtd
Carolina muft be thinner in a Summer’s Day than
the Air of Famaica, admitting the Mercury in the
Barometer at equal Height at both Places ; but
by the Air at Famaica gravitating very powerfully
from the Sea upon the Land, in the Heat of the
Day, from ftatical Principles, the Air of the Sea
mult be a great deal more condenfed within the
Torrid Zone, than near South Carolina, where they
have not a regular Sea Breeze. Now, as it is like-
wife a Property of Air to be condenfed by Cold,
as has been obferved. Querz, How can the Air
over the Sea within the Torrid Zone be more con-
denfed, than the Air over the Seain the Latitude
of South Carolina, except by cooling Springs of Cir-
culation rifing within the Torrid Zone. :

* Loawtherp’s Abridg, Philof. Tranf. vol. II. p. g.
1 Philof. Tranf. N° 487, Letter 12.

The
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The 8th Appearance of Nature, which favourg
the Hypothefis of the Sea’s having a Circulation,
is the Coolnefs of the Torrid Zone ; the greater
Heat of fome Places within the Temperate Zones,
and the Difference of Heat of feveral Places in the
fame, and equal Latitudes.
- Mr. Boyle relates an Experiment he made in the
following Manner.

€ * We took fome hard, black Pitch, and hav-
‘¢ ing, in a Bafon, Porringer, or fome fuch Veffe],
¢ placed it a convenient Diftance under Water,
¢ we caft on it, with a good Burning-glafs, the
¢ Sun Beams, in fuch a Manner, that notwith-
¢¢ ftanding the Refraction that they {uffered in their
¢ Paffage thro’ the interpofed Water, the Focus
*¢ fell upon the Pitch; wherein it would produce
¢« fometimes Bubbles, fometimes Smoak, and
¢ quickly communicated a Degree of Heat, ca-
¢ pable to make Pitch melt, if not to boil.”
-+ Captain Henpy. Ellis, F. R. S. in a Letter to
the Reverend Dr. Hales, F. R. S. after mentioning
fome Advantages received from Dr. Hales’s Venti-
lators, fays, ¢ Upon the Paflage I made feveral
¢ Trials with the Bucket Sea-gage, in the Lati-
““tude 25° 13’ N. Longitude 25° a2’ W, [
‘¢ charged it, aid let it down to different Depths,
“ from 360 Feet to 5346 Feet, when 1dilcovered,
* by a{mall Thermometer of Farenbeit’s, made by
¢ Mr. Bird, which went down with it, that
¢ the Cold increafed regularly, in Proportion
® to the Depths, ’*till it defcended to 3900 Feet
“ from where the Mercury in the Thermometer
“ came up at 53 Degrees; and tho’ I atterwards
“ funk it, to the Depth of 5346 Feet, tharis, a

* Boyle on the Mechanical Origin of Heat and Cold ; £ax- '

eriment the Third,
4 Philofophical Tranfadtions, Vol. 47. ;
E’ : “ Mile
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“ Mile and 66 Feet, it came up no lower. The
* Warmth of the Water upon the Surface, and
“¢ that of the Air, was at that Time, by the Ther-
* mometer, 84 Degrees: I deubt not, but the
« Water was a Degree or two colder, when it en-
¢¢ tered the Bucker, at the greateft Depth, but in
¢ coming bad acquired fome Warmth of the
¢« Water upon the Surface ; for I found, that the
¢ Water which came up in the Bucket, having
¢ ftood 43 Minutes in the Air, the Time of
‘¢ winding it up, the Mercury rofe above five De-
¢¢ grees. — When the Air had rendered it equally
““ warm with the Water on the Surface, 1 tried
*¢ their Weight, by weighing equal Quantities
¢ very exattly, zs alfo by the Hydrometer ; and
‘¢ found, from the greateft Depths the heavieft,
‘¢ and confequently the falte(t Water, €5¢.”

If the Accuracy and Care, with which Captain
Ellis made this Experiment, is obferved, and that
the Mercury rofe five Degrees, in an equal Time
to that which the Bucker was winding up, I don’t
apprehend there can be any Difference in Opinion,
as to the Water being a Degree or two colder,
when it entered the Bucket, at the greateft Depth.

By this Experiment (for which we are obliged to
the Reverend Dr. Hales and Captain Ellis) it ap-
pears, the folar Heat penetrates into the Sea’ to
above the Depth of a Mile: and as the Sea s~
known to gravitate to the northward, in North La-
titude, and to the Southward, in South Latitude,
which has been oblerved when Currents were.
fpoken of ; I don’t queftion but the acquired Heat,
which the Sea had imbibed in its Paffage to the
Latitude of * 28° S.(and the Latitude of 32° 40'N,

“* The Reverend Mr. Walter obferves, ¢ That the Mercury
“ in a Thermometer of Fubrenheir’s was but once up at 76 De-
“ grees in the whole Voyage, and that was at St. Curberine's.”
Lord Anfon's Voyages, p. 254

the
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the latter being nearly the Latitude of Souzk Caro-
lina) may more than compenfate for the oblique
Defcent of the folar Rays, and caufe that greater
Summers Heat, than of the Torrid Zone.

Now if it be admitted, that the Sea, in the La-
titude of 28> S. or 32° 40' N. is the moft ftrongly
impregnated with the folar Heat, which, [ think,
the fuperior Heat of St. Catherine’s and South Caro-
lina feems to indicate ; it is very certain a Body of
Water, feveral hundred Leagues over, heated to
above a Mile deep, will retain the Heat a confi-
derable T'ime, and will have a warm Influence on
the Coafts, which are adjacent to it in its Paffage
to high Latitudes; which way of Reafoning,
the Current on the Coaft of Brafi/ feems to coun-
tenance, as there is always a Paffage free from Ice
round Cape Horn; which is nearly in the Laritude
of 57° 50'S. although Dr. Halley found the Icy
Sea to commence in the Latitude of 52° S, at a
great Diftance to the eaftward of that Coaft. Nor
is it the high Latitude of South America alone that
enjoys that Blefling, we having a northern In-
draught, as has been obferved, on thefe Coafts :
Therefore if the Heat of feveral Places in the fame
or equal Latitudes fhould be obferved, it would
be found, that the Latitude of a Place was not a
certain Criterion, for to inform us of the Heat or
Coldnefs thereof ; but that neighbouring Countries
and Seas participate of the Heat or Cold of each
other. For, as the Reverend Mr. Walter has ob-
ferved, the Pacifick Ocean, within the Torrid Zone,
on the Coafl of Peru, partakes of the Coolnefs of
the frozen Summits of the Andes. — Now if we
obferve Ireland (which is not improbably warmer
in the Winter than any other Ifland in the World,
when its Largenefs and Diftance from the Equator
are admitted) partakes of the Heat which is con-

E 2 veyed
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veyed with the Sea from the Torrid Zone. Thofe
Parts of England, which are in the fame Latitude
of Parc of Jreland, being farther diftant from the
weftern Ocean, and conlequently do not partake
fo much of its warm Influence, have the Winters
cooler than thoie of Ireland : Likewife if we pro-
ceed to thofe Places on the Continent, which are
ftill more remote from the weftern Ocean (and
confequently from the warm Effeéts thereof ) the
Wiater will be found colder than either of the
former. But if we (hould proceed to Obfervations
in Hudfon’s Bay, it would be found colder than any
Part ot che Continent of Europe in the fame Lati-
tude, although thofe Parts ol Hudfon’s Bay may
be nearer the Sea; yet when it is confidered, that
the weftern Springs of Circulation, which appear
by Currents to be in the Bay of Mexico, gravitate
from the Gulph of Florida in a North Eaft Courfe
for a confi ‘erable Way ; and as there has not been
any norchern In-draught difcovered on the Banks
of Fewfoundland by thofe that have * fifhed there,
it appe.rs to take a more eafterly Courfe, which
mull carry it a great Diftance from Hudfon’s Bays
whereas by the Clearnefs of our northen Luropeisn
Sea from Ice, and the worm-eaten Timber, which
1s brought to thofe northern Countries, the Sea

-appears to circulare a great way round the Northern

Parts of Eurgpe, which may probably make that

* I wrote down to a Merchant at Briffo/ to enquire of fome
of the Mafters of Merchanunen that ufed Neavfoundland, cone
cerning the Currents on the Banks ; and had for Anfwer,
That they had Currents which fet, at different Times, feveral
Ways; but, in the general, had no particular Tendency.—
This Obfervation on Currents baving an Eaftern Couife, is like-
wife countenanced by Ships often falling in with Cape Finifire,
in failing to the South, when by reckoning they might have
expetied to have been confiderably to the Wefiward of that
Cape,

Difference
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Difference that is between the Winter’s Cold of
Places in America and Europe, which are fituated
in the fame Latitude.

But if a Theory of the Summer’s Heat of
thefe forementioned Places fhould be attempted,
the Sea abforbing the Solar Heat to a great Depth,
the Atmofphere over it will be much cooler than
that of the Land, which will refle¢t the Solar Heat:
Therefore. Ireland, by its Vicinity to the Weltern
Ocean, will have cool Summers; and England,
which is farcher diftant, will have its Summers
warmer; and thole Places in the fame Latitude
on the Continent muft be warmer than either of
the former, as the reflected Solar Heat from the
Land cannot be {o much affuaged by Currents of
Air trom the Sea, by reafon of the latter’s more
remote Diftance. And as to thofe Places in Hud-

. fow’s Bay which are contiguous to the Sea, it is
not improbable but that they may have their
Summers cooler than any of the former; for as
thofe Parts of the Sea have not any Supply of
Warmth from the Torrid Zone, ’tis probable it
will have a cooler Influence on the Air on the
Shore than the Sea near thefe Kingdoms; for al-
though fome may probably imagine, by the Heat
of th's Part of the Weftern Ocean, which is near
thefe Coafts, that Heat is an infeparable Proper-
ty of Sea Water.— But if thofe that may be of
that Way of thinking would give themfelves
Time to confider, that there is an Icey Sea, which
commences in the Latitude of 52° South, at a
great Diftance from any known Land, ’tis pro-
bable, that would be fufficient to make them be
of another Opinion. — Same others may poflibly
think, that as Sea Water will not congeal with
the fame Degree of Cold, as frelh Water will,
that its retaining the Liquid State longer, is an

Indication
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Indication of its greater Heat ; but that cannot be
admitted as a Reafon, for Mercury, which is as
fufceptible of Cold as any Fluid whatfoever, is
never congealed; therefore, that great Retenfion
of a liquid State, which is obferved in Sea Water,
may proceed from fome other Caufe than Heat ;
which may not improbably be, by having fmaller
or fewer Pores than frefh Water, or being impreg-
nated with Sulphur, &, not that it may be unrea-
fonable to imagine, that that Part of the Sea which
is falteft may be warmeft, in high Latitudes, by
having a quicker Circulation.

If there fhould be an Attempt made to eftimate -

the Advantages this Earth appears to receive from
a Circulation of the Sea, fomie might probably
think, that the Winter of Shetland, which is in
about the Latitude of 60° 10' N. being warmer
than Cape Breton, which is in about the Latitude
of 46° 30'N. is as great an Advantage as might
be expected ; but if the Summer’s Heat of Charles
Town, South Carolina, is made the Standard to
judge by, as to the Heat that might be expected
within the Torrid Zone ; it may be obferved, the
Suf never comes nearer the Zenith of that Place
than 9 Degrees. Then that Opinion of the An-
tients, that the Torrid Zone was uninhabitable,
will not appear altogether inconfiftent y for altho®
the frozen Crefts of the Axdes have a cool Influence
on the Parts to the Weftward thereof. The Trade
Winds which may partly be caufed by the Earth’s
Motion round its Axis, might prevent any cool
Effeét therefrom to the Eaftern Coaft; confe-
quently then, I fay, if we judge by the Summer’s
Heat of South Carolina, all the Eaftern Coaft, and
other Parts which have not any Benefit from the
cool Influence of the Tops of frozen Mountains,
would appear to be uninhabitable, except by fable

Africans
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Africans ; who, probably, have Conftitutions bet-
ter adapted to hot Climates, than the other Parts
of the Human Species. — Or, if this Calculation
fhould be extended to high Latitudes, it might be
proper to obferve, that there is an Icey Sea in the
Latitude of 52° South, but as the Icey Sea doth
not ftretch far Eaftward, or Weftward, and as the
Sun muft have a like Influence on all Places of the
Sea which are in the fame or equal Latitudes; itis

robable there is a Circulation to the Eaftward
and Weftward thereof. Then befide the Advan-
tage this Icey Sea hath from the Solar Heart, it
muft receive a great deal of Heat by Eafterly and
Wefterly Winds, from thofe warm Currents, which
are probably to the Eaftward and Weftward thereof;
which itis not improbable, but that they may keep
the Sea from congealing two or three Degrees
nearer the Equator, than it would have done, had
there been no Circulation ; by which an Icey Sea
might be expected to commence in the Lati-
tude of 49 or 50°, whick would totally ftop the
Paffage round Cape Horn, or make it extremely
difficult. And, as to our Parts in thefe Lati-
tudes, it would confequently deftroy all our Nor-
thern Navigation, and do much more Damage by
rendering feveral Parts of the Earth (which at
prefent are well inhabited) uninhabitable, for want
of a fufficient Heat to fupply Vegatation. All
which Evils appears to be happily prevented by a
wonderful Mechanifm in Nature; by which the
cooler Climates are fending conftant Supplies of
cool Water thro’ Caverns of Foffils, Minerals, ¢,
which gives a Saltnefs to the Sea, alfo a Coolnefs
and Salubrity to the fcorching Air of the Torrid
Zone ; and the Torrid Zone in return, fends the
Sea fully impregnated with Solar Heat, for the
cooler Regions.
v The
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The ninth Appearance of Nature which favours
the Hypothefis of a Circulation of the Sea, is,
the Motion of Magnets within the Body of the
Earth.

If we were to attempt to form a Judgment of
what Sort of Matter the internal Part of this Earth
was compofed of, I don’t know that it would be
Philofophical to fuppole it was made up of any
other Matcrials, but fuch Earths, Foffils, Mi-
nerals, &c. Je. as Chance, or Induftry had brought
to our View. —Then, as there has been * Magne-
tical Sand brought, from the Eaft- Indies, Virginia,
Italy, &c. it is not a Thought inconfiftent with
Nature, to imagine that there is large Quantities
of it within the Body of the Earth: Or, if we
would willingly inform ourfelves, by what natural
Power, Earth, Sand, &¢. had been moved, in
nearly a colateral, uniform Motion at any Time,
I don’t know that we could difcover any other
Agent, {o powertul as Water ;5 the Power of thag
Fluid, in moving Terreftrial Matter, is fo perfpi-
cuous, that if we believe the Teftimony of others,

* or will take the Trouble of infpeéting into Nature

ourfelves, it will give us no Reafon to doube of itg
being fufficient to move thofe Magnets (which
have Motion) within the Body of the Earth.

¢ 4 The going into Cookmore Haven, the Depth
¢ is uncertain, when it blows a Storm out of the
¢ Sea, the Harbour is barr’d up with Stringle,
¢ and opened again with the Land Floods,

*“ New-Haven is much alike in all Refpe@s to
¢ this and is {ubject to the like Inconvenience.
- ¢¢ || The River’s Mouth of Bayonue lies in be-
¢« twixt two plain Strands E. by N. and W, by S,

*° Mortyn’s Abridgment, Philof. Tranf. Vel. VIIL p. 739.
+ Eugiyfe Pilot, Past I p.24. || P. 6g.
- % and
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* and fometimes more Eafterly or Northerly, by
¢ reafon of the fhifting of the Sand before the Ri-
¢ yer’s Mouth,”

A Part of the Dire&ions for failing into Port
4 Port, fays, * ¢ On the South Side of the River,
¢ goes in alfo a Land, deep to the Southward of
¢ the aforefaid funken Rock, which lies in the
River’s Mouth, where the Pilots fometimes,bring
‘¢ Ships in and out. That is a good Channel but
“ fubjeét to fuch fudden Alterations, as not to be
¢ depended upen.”

Some Part of Yarmouth Sands have fuffered fuch
Alterations by the Tides, &¢c. that fome of the
Brethren of the Trinity- Houfe, and Mr. Lounder, a
Draughtfman of his Majefty’s Yard at #oolwich,
went down there in 1753, and for the Safety of
that Navigation, were obliged to make a new Sur-
vey. Now, as the Sea is known to be fo power-
ful in the foremention’d Places, in moving terref(-
trial Matter, what may not be effected by Currents
of Circulation, when fome of them appear to make
a Stream on the external Part, which is generally
allowed to have a Motion of 120 Miles in 24
Hours, as the Gulph Stream; or of 30 or 40
Miles, as on the Coaft of Brafil?

By the Magnet’s Motion, being generally taken
Notice of to difcover the Variation, fome may
probably imagine, that the Motion is only Weiter-
1y 5 but Mr. Norman (who was the firft Inventor of
the Dipping-needle) obferved the Angle of the
Dip below the Horizon, in the Year 1576 to be
71° 50'; in 1613 it was obferved to be between
72 and 73° 3 in 1676, Mr. Bond’s Scherne of the
Dipping-needle informs us, it was about 73° 30';
and Mr. Whifton {ays T, in the Year 1721, it was

* Englip Pilot, Part L. p. 79. ;
+ Mr. WWkiflon’s Account in his Latitude and Longitude found out.
F by
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by a Needie of one Foot, not poifed, 73° 45"
but by ope of four Foot, poifed, above 75°, ,whxch
was alfo the true Dip of the {malleft Necdie By
which Obfervations the Magnet appears to have
fome Southing as well as VVelhncr in its Motion 3
by which it ‘muft reach nearer the great Bay of
Mexico, where the Springs part]y fupply that won-
derful Current the Gulph Stream.

* Dr. Cheyne, when deferibing the Advantaoes

this Earth receives from the Moon, fays, < She
¢ raifes our Tides twice in twenty four Hourss
¢ which; how abfolutely neceffary that is towards
< the Subﬁ{‘ance of Animals and Vegetables, we
¢ fhall pow fhew.

¢« Every Body knows, that a Lake, or Lough
t¢ that has no frefh Wa'er running into it, will,
= by the Heat of a few Months, and its Staona-
= [10[’], turn into a ftinking, rotten, Puddle ; fcnd-
‘¢ ing forth naufeous and poxfonous Steams for
¢ though I don’t think the conftituent Particles
t« of Water are altered by thxs Stagnation, yet no
< Water is abfolutly pure.” Now if it be pre-
fumed the Dottor was a Judge of what was fuf-
ceptible of Putrifaction, it will appear there is a
Neceflity for the Sea to have a Circulation, as
there are no Tides within a great Part of the

Torrid Zone, that have been thought worthy of

Confideration + in Navigation : whereas, if Tides
were to keep the Sea from Stagnation (the greater
Solar Heat being within the. Torrid Zonc) it
might not be unreafonable to imagine, that it
requxred the greater Tides'; as the famc Bodies are

* Philofophica lPrmcxples of Religion. :

+ At all our Iflands in the W,/z‘ Indies, and in the Bay
of Hondures, it doth not flow more than ‘three or four Feet in
at Full and Change ; and the Moon hath no lnﬁuence over the
Sea in the Quadratures,

known
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known to be more fufceptible of Putrifaion in
hot Weather than in  cold. Bur as the greateft
and moft ufeful Difcoveries have generally met
with much Oppofition, although they have had
Men of great Learning and Genius to fupport
them ; therefore it would be the greateft Abfur-
dity in me to expec, that the World fhould
come into my Way of thinking, except from the
Reafonablenefs thereof ; inafmuch as there can be
no ftronger Prefumption in favour of any Hypo-
thefis, than its agreeing with the Appearances of
Nature: Therefore 1 fhall only defire to know,
it we were to confider the Works of the great
Author of Nature, from the moft glorious celeftial
Bodies to the Comets, then this Planetary Syftem
of Primary and Secondary Planets, the Primary
receiving and refle¢ting the Solar Light to their
Attendants, the latter in return doing the like to
their Primary Planets; and then the various
Ways of Production and Maturation, in animal
and vegetable Life, with the Magnificence, Beau=
ty, and Harmony of the whole: I fay, when
thefe are fully confidered, 1 fhall only defire to
know which appears moft confiftent with ‘the
Courfe of Nature ; that the Ocean, which encom-
pifies the greater Part of this Earth, fhould have
96 other :‘Mechanifm-than a great Water, put
fometimes in violent Motion by Wind, and fome
Part thereof having another Motion, by gravi-
tating towards the Moon, {¢. and that the external
Part of the Earth, ¢. was a Shell, containing a
great 1dofe Loaditone within, as a Neuclus, or
Kernel, which would not obey the Laws of Gra-
vitation, but was kept in Motion to imploy Phi-
lofophers to obferve how it moved, and to give
Seamien fome Trouble to find out the Bearings
of its neareft Pole. Or that the fubmarine
Earth hath feveral Caverns of Communication,
‘ o En whole
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whofe Northern Mouths are near Nova Zembla,
and to the Weftward and Southward thereof;
fome of which Caverns reach into the Bay of
Mexicoy; and others from about one hundred
Leagues S. W. of the Weftern Iflands, over a
great Part of the Torrid Zone. And that there
are others in the Southern Hemifphere, fome of
which have their Southern Mouths to the S. E. of
the Cape of Good Hope ;. and others to the South-
ward of Terra del Fuego of America, and the like
in the Pacifick Ocean; all which have a Commu-
nication with the Torrid Zone, thro’ Fofils, Mi-,
nerals, &J¢. and by the Earth being of different
Denfities in different Parts thereof, and by the
Motion round its Axis, this Water circulating
from cooler Climates condenfing the Air, and
giving a Coolnefs and Salubrity to it in thofe
Places, where it rifes within the Torrid Zone,
likewife will be ftrongly impregnated with thofe
Foffils, Minerals, &¢. which it glided on in its
Paflage. And when the Solar Heat becomes
powerful on the Shore, the Land, by refletting
that Heat, muft rarify the Air; while the Solar
Heat at Sea will be abforbed by that Fluid, which
will keep the Air over the Sea from being fo
much rarified as that over the Land, and con-
fequently heavier ; which, from Statical Principles,
muft gravitate from the Sea to Land, and make
a Sea Breeze, And by the large Quantities of
Water, which is continually receding from the
Farth’sAxis, there will be a Redundancy at the
Equator, which will gravitate with a flow Motion
towards the Mouths of the Caverns which are near
the Poles, endeavouring to preferve an Equili-
brium ; but having imbibed great Quantities of
the Solar Heat, ¢ the Lands, {&c. which are
contiguous to it, or near it, in its Paflage into the
cooler Climates, will pertake of its warm In-

fluence 3
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fluence ; while thofe Parts which are far diftant,
tho’ in the fame Latitude, may be confiderably
cooler ; which may make that Difference of Heat,
which is obferved in Places in the fame Latitude;
and Magpnetical Sand, &¢. being in fome one of
thofe Caverns of Communication, may be car-
ried on with a flow Motion. So, while the cooler
Climates are continually affording a comfortable
Coolnefs to the Torrid Zone, the Torrid Zone is
continually returning that Favour, by fending, by
the fame Vehicle, its Redundance of Heat to the
cooler Climates : I fay, I fhould be glad to know
which Theory appears moft confiftent with that
Magpificence, Beauty, and Harmony, by which
the Univerfe feems to be governed.

Indeed, our being brought up in the Opinion
of the Sea’s being a Fluid in a State of Reft, ex-
cept thofe Motions which are caufed by Winds and
Tides, as has been obferved 3 the ftrong Habits of
the Mind to its ufual Way of thinking, may be
of fuch powerful Force as may make it very hard
to conceive, that there are fuch vaft {ubterrane-
ous fubmarine Caverns of Communication, from
the cooler Regions to the Torrid Zone, for cool-
ing the fcorching Heat of the latier, and warm-
ing the frigid State of the former, and impreg-
nating the Sea with fuch Foffils, Minerals, &'e.
as will give a Salubrity to the Air ; but if we give
ourfelves the Trouble to infpect into the wonder-
ful Mechanifm of Nature, in the Produttion of an
Infect, or Vegetable, even of a Butterfly, or Miffle-
toe, {Jc. I think it may give no room to doubt,
but that there may be fomething as wonderful in
the Mechanifm of this Planet, that may greatly
enable it to produce Subliftence, for its great Num-
ber of Inhabitants ; and that the Structure of the.
. internal Parts, may not be of lefs Service thereto,
than fome Part of the External; and, I think,

that
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that Coolnefs which has been obferved in fome
Part of the Torrid Zone, feems to be a firong In-
dication thercof ; as well as that Difference in the
Heat of Places which are in the fame Latitude.
But if it (hould not be admitted that the Sea has
a Circulation, and as it appears there is a fufficient
Authority for the Minds affenting, to the Exift-
ence of Whirlpools; the rifing of Sea-Water,
within and near the Torrid Zone ; the great Quan-
tities of Gulph-Weed within the Torrid Zone, at
great Diftances from Land; and no Sort of Weeds
in the Temperate Zones far from Land ; Currents
within the Torrid Zone, taking their Courfes to-
wards the Temperate Zones, and Currents in the
Temperate Zones continuing their Courfes towards
the Frigid Zones : Alfo the Sea-Water within and
near the Torrid Zone, where the Sea- Water is ob-
~ferved to rife, being falter than Sea- Water high
Latitudes ; likewile the Sea Breezes being much
more powerful within the Torrid Zone, than in
Places that are hotter within the Temperate
Zones 3 Places in the Temperate Zones being hot-
ter for three Months together than Places in the
Torrid Zone ; Places in Europe near where a
Northern ‘In - draught is obferved, being much
warmer in' the Winter, than Places in the fame
L.atitude on the Coaft'of America ; and the inter-
nal Magnet of this Part ‘of the Earth baving a
Southern as well as a Weftern Motion. 1 fay, if
any Perfon fhould be perfuaded that thefe feveral
Phenomenon arepot the Effects of a Circulation of
the Sea, I thouldfteem it the greateft Favour, if
they would plegfexo condelcend to'offer any other
that is more# A@(’cenﬁg with the Magnificence,
‘Beauty, and Simplicity of Nature ; as the Advan-
tages whighemsay attend a new Difcovery in Na-
payibc of gfeater Confequence to Naviga-
- than might be at firit imagined. :

But
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"~ But if'we were to admit that the Sea has a Cir-’
culation, it only.remains to review what Lofies or
" Difappointments have happened in the Practice of
.- Navigation, which might have been occafioned by
; ¢ it; and what Advantage may be made by know-
ing and allowing for the circulating thereof.

The Lofies and Difappointments by Ships fal-
ling into the Northward (when bound for this
'~ Channel) have been too confiderable to efcape No-
‘tice 3 and the Difappoinsments which have happen- 3
ed by Ships mifling the Iflands..of St. Helena and i
Barbadoes, would appear 1o be by their falling ta
the Southward of the former, and to the North-

ard of the latter, being carried by the Streams,

E‘om Springs of Circulation gravitating towards the :
Poles, which if there were fome Allowance made 4
for them, the Pradlice of Navigation might be at-
tended with greater Succefs, more particularly,
when the Moon is near the Full or Change, the
Currents fetting ftrongeft at thofe Times. ;
' Whether this fuppofed Knowledge of a Circula- -
I tion may-be of any Service in'enabling us to know, i
when we come near to any Continent in high La-
titudes, Experiments can only fhew ; it may be
. obferved, that the Saltnefs, with which the Ocean
- 15 {o ftrongly impregnated, {prings within and near
¢ the Torrid Zone ; confequently in its Length of
Pafiige to thefe Latitudes, it has a Number of
freth Water Rivers running into it, which never gt
reach to any great Diftance from Continents, or s T
. Soundings. Now asthese'isa confiderable Differ-
ence between the Specific Gravity of Sea, and freth
. Water ; and as any, Difference of the Saltnefs may
%b'e known to nearly a thoufandth Part by the Swim-
. ing of a‘kHydrometer; it is not improbable, but
: may be able to difcover, when we come'near”
the Continent or Soundings in thefe Latitudes,
.4 \ﬁjdmmcter {wimming decper, .which m;y
! e R
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be dependéd on; if that light Colour, which 4
obferved in Sea- Water, when we approach Sound-
ings, is canfed by its being fuller of Pores; ory
when it is confidered that the extraordinary Heat,
which is in the Sea-Water in the Winter, near
thefe Coafts, is imbibed in the hotter Climates, to
above a Mile deep. It is not improbable, but in
the Winter, from the Beginning of December to the
latter End of March, but the Sea-Water, when
we come near, or into Soundings, may be fome-
_thing colder than in the fame Latitude, ata good
Diftance from Land or Soundings. ' Now if it be
fo, we may difcover by a Thermometer, when
“the Sea~Water becomes more cold ; which may be
of fome Advantage in knowing when we are near
Land, or in Soundings : But there can be very little
faid for either Way, ’till there is fome Trial made
thereof, by ‘Way of Experiment.

P. 8, Agreeable to what I apprehended from
~ the Confiftence of fo many Appearances of Nature, -
favouring the Hypothelis of the Sea’s having a
Circulation ; am fince credibly informed, that there
is a Current which fets to the S. W. off St. Helena :
Confequently, as the Magnet of the Cape of Good
Hope has a Variation of about one Degree in nine
Years (according to the Account of the Learned
Dr. Halley) it gives fome Reafon to expect, that if
the Motion of that Magnet fhould be diligently
~ obferved by a Qippin%-Needle for a great Num-.
ber of Years, it may be found to approach nearer
to the Equator, ;

4
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