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An Hiftorical Aceonnt of the Trade Winds, and Mon-
foons, ebferwable in the Seas between and near the
Tropicks, with an attempt to afficn the Phifical canfe
of the faed Winds, by E.Halley.

N exa& Relation of the conftant and Periedical
Winds, obfervable in feveral Tradls of the Ocean, is
a pa-t of Natural Hiftory not lefs defireable and ufeful,
than it isdifficult vo obtain, and it’s Phenomena hard to ex-
plicate : T am not Ignorant that feveral Writers have under-
taken this fubje&t, and although Varemius { Lib. I. Chap.
XXI. Geo. Gen ) {eems to have endeavoured after the beft
information from Voiagers, yet cannot his accounts be ad~
mitted for accurate, by thofe that fhall attentively confider
and compare them togather; and {ome of them are moft
cvident miftakes; which, as near asT can, I {hall attempt
tore@ify, having had the opportunity of converfing with
Navigators acquainted with all parts of Isdis, and having
lived a confiderable time between the Tropicks, and therg
made my own remarks. 7
~ The fubftance of what I have colleGted is briefly as fol-
lows. )

The Univerfal Ocean may mott properly be divided 1nta
three parts wiz. v. The dtlantick and AthiopickSea: 2. The
Indian; Ocean: 3. The Great South Sea or the Pacifick Oceans
and tho’ tnefC Seas do all communicate by the South, yet as
to our prefent purpofe of the Trade Winds, they are {uffici-
ently feparatea by the interpofition of great tralts of L #d;
the ficft lying between Afizca and Ameri 4, the fecond be-
tween Arice,and the Jzdian Iflnds and Hollandiz Mo« s; and
the latt, between the Philippine Ifles, China, Japan and Hol-
landia Noya on the Weff, and the Coaft of dmerica on the
Eqft. Now following this natu-al divifion of the Seas, ©
Xviil we divide our Hittory inty thice parts, inthe fame or-

er.
U
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1. In the A¢lantick and Athiopick Seas, between the Tro-
picks, ‘there is a general Eafferly Wind, all the Year long,
without any confiderable variation, excepting that it is {ub-
ject to be deflefted therefrom, fome few points of the Com-
pas towards the North or South, according to the pofition of
the place. The Obfervations which have been made of thefe
deflettions, are the following.

- 1. That near the coaft of Africe, affoon as you have paf-
fed the Canary Ifles you are fure to meet a frefh Gale of V.E.
Wind about the Latitude of28.degrees Norsh,which {eldom
comies to' the Eaftwards of the E.NV.E. or palies the V.V.E.
"This Wind accompanies thofe bound t¢ the Southward, to
the Latitude of 10 North, and about 1oc. Leigues from
the Guinea Coaft, where till the 4¢h. degree of Norch  Lats-
tude, they fall into calmes and Torwadoes, of which more
hereafter. N

2. “That thofe bound to the Cari%he Iffes, find, us they
approach the American {ide, that the aforeiaid Aorsh-Eaft
Wind, becomes ftill more and more Egflerly, {0 as {ometimes
to be Eaff,fometimes Eaff by Sesth, but yer mott common-
ly to the Northward of the Eaft a pont or two; feldome
more. ’tis likewife obferved,that the trength of thele Winds
does gradually decreafe, as ycu faile to the Weftwards.

3. That the limits of the Trade and Variz.le Winds, in
this Ocedn, are farther extended on the Amerzcan {ide than
the African: for whereas you meet nor with this certamn
Wind till after you have pafled the Lazuude of 8 degrees
on this fide ; on the Anerscan fide it commonly holds to 30.
31 or 32 degrees of Latitude ; and thisis verified likewife to
the Southwards of the Equinoétial, for near the Cape of Gocd-
Hope the limits of the Trade Winds, are 3 or 4 degrees nearer
the Line, than on the coaft of Brazile.

4. That from the Lasit sde of 4 degrees Noreh, to the afore-
faid limits-on the Souts fide of the Equator, the Winds are
generally and perpetually between the Soxth and Esff, and

moft commonly between the Souri-Eaft and Eaff, obferving.
al_-
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always this Rule, that on the African fide they are more
Soutiserly, on the Brafilian move Eafterly, foas to become al-
moft due Esf, the little deflection they have being ftill
to the Southwards. In this part of the Ocean it has been my
fortune to pas a full year,in an employment that obliged me
toregard more than ordinary the Weather, and I found the
Winds conftantly about the Sonth-Eaf?, the moft ufual point
S E b E; when it was Eafferly it generally blew hard, and
was gloomy, dark, and fometimes rainy weather ifit came
to the Sowthwards it was generally Sevene, and a {mall gale
next toa Calme, but this not very common. But I never
faw it to the Weftwards of the Sonth, or Northwards of the
Eaft.
'/5}. That the {eafon of the Year has fome {mall effe® on
thele Trade Winds, for that when the the Sun is confidera-
ble to the Nortimards of the Equator, the South-Eaft Winds,
efpecially in the ftraight of this Ocean (if I may fo callit )
between Brafile and the Coaft of Guinea, do vary a point
or two to the Southwards, and the North-Eaft become more
Eafferly; and on the contrary when the Sun is towards the
Tropick of ve, the Souti-Eafberly Winds become more Eaffer-
ly, and the North-eafterly Winds on this fide the Line vere
more to the Northwards.

é. That as there is no general Rule that admits not of
fome exception, fo there 1s in this Ocean atraét of Sea
wherein the Southerly and S. Weft Windsare perpetual, viz.
all along the Coaft of Guines, for above 5co. Leagues to-
gether, from Sierra Leona to the Ifle of St. Thomas ; for the
Sontii-tiaft 'Trade-Wind having pafled the Lize, and app oa-
ching the Coalt of Guinea within 8o or 10> Leagues inclines
towards the (hore,and becomes S. S. E, and by degrees, as
you come nearer, it vears abcut to Sowth, S.S. Weft, and
in with the land Sousl-Weff, and fometimes Weft Soutl-
Wejf; which variation is better exprefled in the Mapp
hereto annexed, than it can well be in words. Thefe are the
Winds, which are obferved on this coaft when it blows

Uz true
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true; but theraare frequent Calms, Violent fuddain Gufts.
called T rnado’s,from all points of the compas, and {Ometimes
unwholfome fozgy Eifferly Winds called Hermitaa by the.
Natives, which to.often infzft the Navigation of thefe parts..

7. That to the Northwards of the Line, between 4 and
10 degrees of Latitude, and between the Meridians of Cape
Virde, and of the Eafferm:ft Iflands that bear that name,there
is a tract of Sea wherein 1t were imnpreper to fay there 1sany
Trade Wind, or yet a Variable ; for it {feems condemned to
perpetual Calms,attended with terrible Thunder and Light-
ning, and Rains {o frequent, that our Navigarors from
thence call thus part ot the Sea the Raszs: the livtle Winds
that are, be only {fome fuddzin uncertamn Gulls, of very lic=
tle conrinuance and lefs excenty [0 tiac jometimes cach
hour you fhall have a dif.rene Gale, which dics away o
a Calme before another fucceed; and ina fleet of Supps in
fight of one anotiier, each fhaii have the Wind from a ieve-
ral point of the Compafs; with thiefe weak frizes Shipps are
obliged to make the beft of their way ro. tic Sooso

re

R vard
through the aforefaid fix degrees, wherein "tis reporied fhme

2
have bzen detained whole. montizs for want of Wiad.

From the three laft obfervables ¢ {Fewn the reafon of
two notable occurrents in the Faf-Tvie and Gassea Navis.
gations. 'Lhe oneis, why notwitiitanding the narrowelt
part of the Sea between Guines wnii irafile e about
50 leagues over, yet Shipps bound o tite Se-toward ome-
times, efpecially in the months of /v and Ao, find a
great difficulty to pafs it. - This faupens becanic of the
South-eaft Winds, at that time of the yea, commonly cxtend-
ing fome degrees beyond the ordinary limit vtaces: ees Aorth
Lyt. and withall theycom e {o much Sortie. /7, s to be fome-
times Saazh, fometimes a point or two ro the if'e#; there
remains then only to plie to Wind-ward, and if on the
one flethey ftand away W. 8. \W. thev gain the Wind #ill
mor¢ and more Eafferly, but there is danger of not weather-
ing the Brafilian hore, or at leaft the theais u pon that Coatt.

But
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But if upon the other tack they goawayE.S. E, they fall
into the neighberhood of the Coa%f of Guines, from which
there is 1o departing without running Eafferly, as far as the
Iffe of St. Thowmas; which is the conftant practife of all the
Guiny Shipps, and. which may {eem very {trang without the
confideration of the fixth remark, which fhews the reafon of
it.For being i with the Coaft, the Wind blows génerally at
S.wW.and W.5. W, with which Winds they cannot go to the
Norihward for the Land, and on the other tack they can lie
no. nearer the Wwd thanS.S. E. or Soar; with thele
courf, tney run o the thare, but in {0 doing they alwaies
find the Finds mioce and mers contrary;{o that when near the
fhorethey could lie Sesidyar o grearer dittance they can make
their why no better tzan S, H.and afterwards B.S. B, with
which courizs they ferc commonly the e of 8t Tlomas
ans Laps Lopea, where finding the Witds to the Eaffward
ie vy running away to

of £l Somri, they keep them favous:
the Weffv.ra in. the South Lat. of 3 Or 4 degrees, where the
8. E. -Winds ave pe:petuall. ‘

oy - .

For the {ake of thele general Winds, all thofe "that ufe
the V'V jI-1rciaz Trade, even thofe bound to Virginia, count
it their beft courfe to get as foon. as they can, to the South-
wards, that {othey may be certain of a fair and frefh gale to-
runn before it to the Weffwards; and for the, fame reafon
thofc homewards bound. from dwmerica, endeavour to gain
the Latitude of 3o degrees, as {oon as poflible, where they
firlt find the Winds begin to be Variable; though the moft
ordinary Winds in the Norzhern part of the Atlantick Ocean
come from between the Soxth and Weff..

As to thofe futious ftormes called Hurricanes, which are
as it were peculiar to the Carsble Ifles ; and which {o dread-
fully afflit themin the month of Augs/?, or not. much be-
fore or atter, they do not fo properly belong to. this place,
both by reafon ot their {mall contihuance and extent, as
likewilc becaufe they are not Anniverfary, fome years ha-
'ving more than one, and fometimes for f}e,v'eral years togea-

ther
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ther there being none at all. But their Violence is {o unconcei-,
vable, and -their other Phenomena {0 {urprifing, that they
merit well to be confidered apart.

What is here {aid, is to be underftood of the Sea Winds
at fome diftance from the Land; for upon and near the
fhores,the Land and Sea Brizes are almoft every where fenfi-
ble; a nd the great Variety which happensin their Periods,
Force and Direttion, from the fituation of the Mountains,
Vallies and Woods, and from the various texture of the
Soil, more or lefs capable of retaining and refleing Heat,
and of exhaling or condenfing Vapours is fuch, that it were
an endlefs task, toendeavour toaccount for them.
~ IL Inthe Irdian Ocean, the Winds are partly General,
as in the £thiopick Ocean, partly Periodical, that is half the
Year they blow one way, and the other half near upon the
oppofite points; and thefe points and times of [hifting are
different in different parts of this Ocean ; the limits of each
tralt of Sea, fubje to the fame change or Monfoon, are cerw
tainly very hard to determine, but the diligence I have
ufed to be rightly informed, and the care Ihave taken
therein, has in a great- meafure furmounted that difficulty,
and I am perfwaded that the following particulars may be
relied upon.

1. That between the Latitudes of ten Degrees and thirty
Degrees South, between Madagafcar and Hollandia Nova,
the General Trade Wind about the S. E.by E. is found to
blow all the Year long, to all intents and purpofes after the
fame manner as in the fame Latitudes in the Erbiopick
Ocean, as it is defcribed in the 47h. Remark aforegoing.

2, That the aforefaid S. E. Winds extend to within
two Degrees of the Eguator, during the Months of Fuze,
Fuly, Auguft, &c. to November, at which time between
the South Latitudes of 3 and 10 Degrees, being near the
Meridian of the North end of Madagafcar, and between 2
and 12 South Latitnde, being near Swmatra and Java, the
contrary Winds from the N. W, or between the Nortg

an
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and Weft, fetin and blow for half the Year, viz. from
the beginning of December till May: and this Monfoon
is obferved as far as the Moineca Hles, of which more anon.

3. That to the Northward of 3 Degrees Suuth Latitude,
over the whole dra’ian or Indisn-Sca and Gulph of Bex-
gall, from Sumatra to the Coalt of Africs, there is ano-
ther Monfoon, blowing from UéZoter to April upon the
North Eaff Points ; but in the other balf Year, from Apri/
to October,upon the oppoiite Poues of S. ' W. and W.S.W,
and that with racher more force than the other, accom-
panied with dark, rainy weather, whereas the N. E.
blows clear ; ’tis likewife to be noted, that the Winds
are not {o conftant, either in ftrenzth or point, in the
Gulph of Bengall, as they are in the Indian-S:a, where
a certain fteady Gale {carce ever fails.  *I'is alfo remark-
able, that the S. W, Winds in taefe Szas are generally
more. Southerly on the African iide, inore Wefferly on the
Indian. _

4. That as an dppendix to the laft Jelcribed Monfoon,
therc is a Tradtof Sca o the Sour wards of the Equacor,
fibie& to the fime cuanges of the Winds, viz, near
the dfrs.an-Coalt, becween 1t and the Wand Madagafzar
or Sc.Lasrens, an ! from theace Nerthvards as far as the
Lino: wherein from dpril to Udéo er there is found a
comitane fredh S, S W. Wand, which as you go more
Northerly, becomes ftili more and more Wejterly, {0 as to
£ wich the W. S. W. Wiads, mentioned oefore, in
thofc Months of the Year to be certain to the Nortiward
of the Egquator: What Winds blow in thefe Szas, for the
other half Year, from Ocfo’er to 4pril, T have not yet
becn able to obtain to my full fatistaltion, tor that our
Navizators always return from Izdsz without ;e lagsfcar,
and 1o are lietle acquainted in this matter ; the Account
has been given me1s-only this, that the Winds are much
Eafterly hereabouts, and as often to the Norsh of the true
Eajf as to the Southpards thereof.

5. That
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5. That to the Eaftward of Sumatra and Malacca, to the
Northwards of the Line, and -along the Coalt of Camtoia
and China, the Monfoons blow North and South, that is to
fay, the N. E. Windsare much Northerly, and the 5. W.
much Southerly: This Conftitution reaches to the £a//-
werds of the Philippine-illes, and as far Noszreily as J pan.
"The Northern Monfoor fetting in, in thele S:as, in Uétoder
or November, and the Sout.ern in idar, blowiny ad the
Sumuner Months : Hereit is to be notsd, That tie Points
of the Compafs, from whencethe Wind comes 1 thefe
Parts of the World, -are not o fixt as in thole lacely de-
{cribed ; for the Southerly will frequently pals a Point or
two to the Eaffwards of the Sour:, anithe Nortierly as
much to the Weftwards of the Norzh, which feere acca-
fioned by the great quantity of Land which is int: ., =rled
in thefe Seas. ‘

6. That in the fame Meridians , but to the Swwthwards
of the Egquator, being that Tract lving berween Swmatra
and Fava to the Weft, and New Guinea to the Egft, the
fame Northerly and Soatherly Monfoons are obferved, but
with this diference, that the inclinacion of the Nerther-
Iy is towards the N. W. and -of the Soztherly towards the
S.E. butthe plage wenti are not morc contant herethan
in the former, wiz. variable 5 or 6 Points ; Befides the
times of the Change of thele Winds, are notthe fame as
in the Cuinefe Seas, but about a Montit or fix Weceks
later.

7. That thefe contrary Winds do not thift all at once,
but in fome places the umeof the chanze is artended
with Calms, in others with variable Winds ' and it is
particularly remarkable, that the End of the }¥efferly
Monfoon -on thie Coalt of Coromandel, and tie two laft
Mounths of the Sousierly M asfoor 1n the Szas of Chira, are
very fubjeltto be temp:fucus: The violence of thefe
ftorms is fuch, that they {eem to be of the nature of: the
Weft-India Hurricaies, and render the Navigation of thefe

parts
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parts very - unfafe about that time of the Year. Thefe
Tempefts are by ourScamen ufually termed, The bresking
wp .of the Monfoons: '

By reafon of the (h.ftiny of thefe Winds, all thofe that
fail in thefe Szas, arcouhiied to obferve the {eafons proper

for their Voiages, 4ud w duing taey fail not of a fair wind

and fpeedy paflage; our it fo et ey cance to out-ftay their
time, till the contiary Mdonfoon {etin, as it frequently hap-
pens, they are foiced to give over the hopes of accom-
plifhing their inceaded Vorages, and either return to the
port from whence they came, orelce put in to fome other
Harbour, there to {pend the tume till the Winds (hall come
favourable.

1% 7 he third Ocean called Mare Pacificum, whofe extent
is eqeal tothat of the other two, (it being from the Welt
Coaft of America to the Philizpine llands, not lefs than 150
degreesof Longitude ) isthat which isleaft known to our
own or the neighbour Nations; that Navigation that there
is on it, is by tie Spanyards who go yearly from the Coaft of
new Spuin to the Manilha’s,but that but by one beaten track;
{0 that I cannot be {0 particular here as in the other two.

‘What the Spanifb Authors fay of the Winds they find in
their Courfes, and what is confirined by the old Accounts

of Drake and. Caniifb, and fince by Schooter, who fiiled the

‘whole breadth of this Sea in the Southern Latitude of 15 or
16 degrees, is, that there is a great conformity between the

Winds of this S:a, and thofe of the dtlantick and Ethiopisk;
thatis to fay, that to the Northwards of the Eguator, the

predominant Wind is between the Eaff and Aorso-£af, and

to the S utimards thercof there is a conttant fteady gale be-

‘tween the Eaff and Sout/-Eoff, and that oa both fides the
Line with {0'much conttanc., that they fCarce ever need to

artend the Sails, and {trengn, that s rare to fuil of

crofling this vait Ocean mwen weeks time, whici 1s about

12 mules per dier; befides “us faid that Stormes and Tem-

peits are aever known in tiele parts: So that iiere is tie ve-

W 0
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y beft of Sailing; no want of a frefh fair Wind, and yet no
danger of having too much: Wherefore {ome have thought
it might be as fhort a Voiage to Fapan and China, to go by
the Streights of Magellan, is by the Cape of Good-hope.

The limits of thefe General Winds are alfo much the
fame as in the Atlantick Sea, wviz. about the 3czh. degree of
Latitude onboth fides; for the Spanyards homewards bound
from the Manilhs’s, alwaies take the advantage of the Sou-
therly Monfoon, blowing there in the Summer months, and
run up to the Northwards of that Latitude , as high as
Fapan , before they meet with variable Winds, to fhape
their courfe to the Esffwards. And Schooten and others that
have gon about by the Magellan Streights, have found the
limits of of S. E.- Winds, much about the fame Latitude to
the Sowtiwards ; befides a farther Aralogy between the Winds
of this Ocean, ‘and the Erhiopick, appears in that, upon the
Coaft of Pers, they are alwais much Sostherly, like as they
are found near the Shores of Angola.

Thus far matter of Fa&, wherein if the information I
have received be net in all parts Accurate, it has not beci
for want of inquiry from thofe I conceived beft able to in-
ftruct me; and I {hall take it for a very great kindnefs if a-
ny Mafter ofaShip, er other perfon, well informed of the
Nature of the Winds, inany of the aforementioned parts
of the World, fhall pleafe to communicate their Obfervati-
ons thereupon; that {o what I have here colle/ded may be
either confirmed or amended, or by the addition of fome
material Circumftances enlarged. It is not the work of one,
nor of few, but of a multitude of Obfervers, to bring toga-
ther the experience requifite to compofe a perfe&t and com-
pleat Hiftory of thefe Winds; however I am not much
doubtful that T have erred in, or omitted any of the princi-
pal Obfervables, whatever leffer particulars may have ef-
caped my knowledg, ‘

To help the conception of the reader in a matter of {o
much difficulty; I believed it neceflary to adjoyn a S‘cﬁ;:me,

cw-
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fhewingat one view all the various Tralts and Courfes of
thefe Winds; whereby ’tis poffible the thing may be bet-
ter underftood, than by any verbal defcription what{cever.

The limits.of thefe feveral Trafls, ‘are defigned every
wheve by pricke lines, as well in the Arlantick and Etbsopick,
where they are the boundaries of the Trade and Variable
Winds, as i the Izdisn Ocean, where they alfo thew the ex-
tent of the {everal Monf ons. 1 could think of no better way
to delign the courfe of the Winds on the Mapp, than by
drawing rows of ftroaks in the {ame line. that a Ship would
move going alwaies before it; the Tharp end of each little:
ftroak poincing out that part <f the Horizon, from whence
the Wind continually comes ; and where there are Mosfoons
the rows of the froaks run alternately backwards and for-
wards, by which meéans they are thicker there than elfe-
where. As to the great South Sea, confidering its valt ex-
tent, and the little Variety there is in its Winds, and the
great Analogy between them, and thofe of the Atlantick and
Aithiopic' Jceans, befides that the greateft part thereof is
wholly unknown to us ; I thought it unneceflary to Jengthem
the Mapp therewith.

In the foregoing Hiftory are contained feveral Problents,
that Merit well the confideration of our acuteft Naturalifts,
both by reafon of the conftancy of the effe&t, and of the 1m-~
menfe extent therecf; near half the {urface of the Globe be-
ing concerned.  The chief of thefe Problems are. 1. Why
thefe Winds are perpetually from the Ealt in the dtlantick
and Aithiopick, as likewile in the Pacifick Ocean, between
the Latitudes of 30 North and South. 2. Why the the faid
Winds extend no-farcher with Conftancy than to the Lati-
tudes of 30dg. 3. Why there fhould be a conftant South-
wefterly Wind upon and near the Coalt of Guinea.4. Why in
the North part of the Indiaz Ouean the Winds, which for one
half year do agree with thole of the other two Oceans;Thouid
change inthe other half Year, and blow from the oppofite
Poinrs; whilft the Southern part of that Ocean followes the
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General Rulejand has perpetual WindsaboutS. E. 5. Why
in thefe General Trade-Winds it-thould be alwaies true,
that to the Northward of the Egquator. it is enclined to the
Northwards of the Eaft; and in South Latitudes, to’the
Southavard thereof. 6. Why in the Seas of Chiza there {hould
be {0 great an Inclination from the Eait to the North,
raare than. ¢lcewhere ; with many more, which it would
be much eafier to propofe than Anfwer.

But leaft I fhould {eem to propofe to others, difficulties
which Thave not thought worth my own time and Paines,
take here the refult of an earneft endeavour after the true reas
fonof the aforefaid Phinomena, wherein if I am not 2ble to
account for all particulars, yet ’tis hoped the thoughts I have
fpent thereon, will not be judged wholly loft, by the curicus
in Natural Inquiries.

Wind is moft properly defined to be the Stream or Cur-
rent of the Air, and where fuch Current is perpetuai and
fixt.indts courfe, ’tis neceflary that it progeed from a perina-
nent unintermitting, Caufe. Wheretore fome have been
enclined to-propofe the: diurnal Rotation of the Earth upon
its Axis, by which, as the Glote turns Eaftwards, the loofe
and flxid particles of the Air, being {0 exceeding lisht as they
be, are left behind, fothat inrelpett of the Earths furfice
they move Weftwards, and become a Contlanc Eafterly
Wind. This opinion feems confirined, for thet thefe Winds
are found only near the Equino#ial, 10 vhola Parallels-of La-
titude where the diurnal Mgotion is {wifteft; and 1 (hould
readily affent to it, if the conttant Calms in the Arlamiizk
Sea, near the Egraror ; the Wedterly Winds near the Coaft
of Guiny ; and tie Periodical Wellerly Monfr ns under the
Equator in the Indian Scas, did not declare the infufficiency
of that Fypothefis. Befides the Air being kepe to the Bavit
by tlie principle of Gravigy, would acquire tae fawe degree
of Peleesty that the Barths farface moves with,as well in ref
pet of the diurnal Rotation, as of the Annual about the

It

Sun, which is about thirty times {wifter.
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It remains therefore tofubftitute fome other caufe, ca-
pable of producing a like conftant effelt, not liable to the
{ame Objettions , buc agreable.to the known properties of
the Elements of Air and Water, and the laws of the Motion
of fluid Bodies. Such anone is, I conceive, the AQion of the
Suns Beams upon the Air and Water, as he pafles every day
over the Oceans, confidered together with the Nature of the
Soyl, and Scituanon of the adjoyning Continents: I fay
therefore, firit that according to the Laws of Staticks, the
Air which is lefs rarthed or expanded by heat, and confe-
quently more pondeisus, muft have a Motion towards thofe
parts thereof, which e more rarified, and lefs ponderous, to
bring it to an diguilibrium ; and {econdly, that the pre-

Aence of the San coatinually fhifting to the Weltwards, that
art towar<: which the Air rends, by reafonof the Rari-
%&ion ma.f: - his greacel Meridian Heat, is with him car-
ried Wefrwar 2.4 confequently the tendency of the whole
Body of the wwar A 15 that way.

Taus a general Haiterly Wind is formed, which being
imprefled upon all the Airof 2 vaft Ocean, the parts impel
one the other, and {o keep moving till the next return-of the
Sun, whereby 10 much ot the Motion as was loft, is again
reftoced, and chus the Eafterly wind is made perpetual.

Fiom the fame Frinciple it follows, that this Eafterly
Wind faonid on the North Side of the Equator, be to the
Noitawands ©f the Eaft, and in South Latitudes to the
Souttravas thereof; for near the Lize, the Air is much
more racificd, than ata greater diftance: from it; becaufe
of the Sun twice 1 a year Vertical, and at notime diftant
above zzd. and a halt, at which diftance the heat, being as
the Sinz of thie Angle of Incidence, is but little fhort of that
of the perpendicular Ray. Whereas under the Tropicks,
thoug: the Sun ftay long Vertical, yet he is as long 47dg.off;
which is a kind of Winter, wherein the Air {0 cools, as that
the Summer Heat cannot warm it to the {ame Degree with

that under the Equator.  Wherefore the Air to the North-
wards
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wards and Southwards, being lefs rarified than that in the
niiddle, it follows, that from both fides it ought to tend to-
wards the Equator : This Motion compounded with the
former Eafterly Wind an{wers all the Phenomena of the ge-
neral Trade Winds, which if the whole furface of the Globe
were Sea, would undoubtedly blow all round the World, as
they are found to do in the Alantick and Acthiopick
Oceans.

But feeing that {o greit Continents do interpofe and
break the continuity of the Oceans,resard muft be had to the
Nature'of the Soil, and the pofition of the high Mountains,
which I fuppofe the two principal Gaufes of the {everal Va-
riations of the Winds, from the former general Rule: for ifa
Country lying near the Sun, prove to be fiat, fandy, low
Land, {uch as the Defarts of Lybiaare ufually repoited to be,
the heat occafioned by the refleétion of the Suns Beams, and
the retention there of in the Sand ,is incredizle to thofe that
have not felt it ; whereby the Aicbeing exceedingly rarifi-
cd, itis neceffary that this cooler and more denfe Air ihould
run thitherwards to reftore the £quilibrinm: This I take to
be the caufe, why near the Coaft of Guirea the Wind al-
ways fets in upon the Land , blowing Weiterly nftead of
Eafterly, there being fufficient reafon to believe, that the In-
land Parts of Africa are prodigioufly hot, fince the Northern
borders thereof were {0 intemperate, as to give the Ancients
caufe to conclude, that all beyond the Tropick was made in-
habitable by excefs of heat : From the fame caufe it hap-
pens, that there are 0 conftant Calms in that part of the
Ocean, called the Raixes. (defcribed in the 774, Remark on
the Atlantick Sea) for this Tra& being placed in the middle,
between the Wefterly Winds blowing on the Coaft Guinca,
and the Hafterly Trade-Winds, blowing to the Weitwards
thereof, the tendency of the Air here, is indifferent to eicher,
and {o ftands in Aignilitrio between both; and the weight
of the incumbent Atmofphere being diminifhed by the con-
tinval contrary Winds blowing from hence, 1s the realfon

that
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that the Airhere holds not the copious Vapour it receives,
but lets it fall in {o frequent Rains.

‘Butasthecooland denfe Air, by reafon of its greater
Gravity, prefles upon the hot and rarified , ’tis demon-
ftrative that this latter muft afcend in a continued
ftream as faft as it Rarifies, and that being afcended, it muft
difperfe it felf to preferve the Aiquilibrinm ; that is, by a
contrary Current, the upper Air muft move from thofe parts
where the greateft Heat 15 : So by a kind of Circulation,the
North-Eaft Trade Wind below, will be attended witha
South Wefterly above, and the South Eafterly with a North
Weft Wind above; that this is more than a bare con-
je@ure, the almoft inftantaneous change of the Wind to
the oppofite Point, which is frequently found in pafling the
limits of the Trade Winds, feems to affure us ; but that
which above all confirms this Hypothefis is the Phenomenon
of the Monfeons , by this means moft eafily folved, and with-
out it hardly explicable.

Suppofing therefore fuch a Circulation as above, tis to be
confidered that to the Northward of the Indian Ocean there
isevery where Land within the ufual limit of the Latitude
of 30. viz. Arabia. Perfia, India &c. which for the fame rea-
fon as the Mediterranean Parts of Africa, are fubjelt to un-
fufferable heats when the Sun is to the North, pafling near-
ly Vertical; but yet are temperate enough when the Sun
isremoved towards the other Tropick ; becaufe of a ridg
of Mountains at fome diitance within the Land, faid to be
frequently ih Wintzr covered with Snow, over which the
Air, as it paffes, muft needs be much chilled. Hence it comes
to pafs, that the Air coming according to the general Rule,
out ofthe N. E. in the Indian Seas, is fometimes hotter,
fometimes colder, than that which by this Circulation is
returned out of the 8. /. and by confequence, fometimes
the under Current or Wind is from the N. E. {ometimes
fromthe S. I7.
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‘That this has no other caufe, isclear from the times
wherein thefe Winds fet in: viz. in April, when the Sun be-
gins to warm thofe Countries to the North, the S. W. 4.0 4-
Joon begias, and olows during the Heats till 077 ber 5 wiea
the Sun being retired, and all things growiaz cooler Noiti-
ward, and the Heat encreafing t the South, the Nort'i-iatt
Winds enterand blow all the winter till Apr#/again.Aad it s
undoubtedly from the fame Princip'e that to the oou:hwaids
of the £guator, in parcof the Indian Ocean, the North-Weft
Winds fucceed tie South-Eait, when the Sun draws near the
Tropick of Capricorn; but I muft confefs, that in thislateer
occurs a difficulty, not well tobe accounted for, w.uch is,
why this Change of the Monfoons (hould be any more in this
Ocean, than in the fame Latitudes in the Aithiopick, where
there s no thing more certain thana 8. E. Wind all the
Year. _

"Tis likewife very hard to conceive why the limits of
the Trade Wind fhould be fixt, about the thirticth degree
of Latitude all round the Globe; and that they thould o fel-
dome tranfirefs or fall {hort ot thofe bounds; as al{o that in
the Indian Sza, only the Northiern Part {hould be fubjeét to
the changeable Mosfoons, and in the Southern theie be a
conftant §. E.

Thefe are particulars that merit tobe confidered more at
Large, and furnifha f{ufficient Subje& for a juft Volume;
which will be a very commendable Task for {uch, who be-
ing ufed to Philofophick Contemplation, fhall have lealure
to apply their ferious thougits about it.
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