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Extracls of two Letters, Written by Dr. Garden
of Aberdeen 5 ome concerning the Caufes of feve-
ral Winds, (oc. toDr. Plot: the otker concern-

ing the Probolcis of Bees; ¢o¢. to Dr. Middleton.
Extralt of the firft Letter.

TH O the ObfervationsI have yet by me concern-
ing Weather be bothfew and of no great moment,
yet I cannot refufe to impart them to the Philofophical
Society, being they are pleasd to call forthem. They
are {fuch as I doubt not they have heard of already, and
1 give my conjecture about them meerly to excite others
toenquire more narrowly into the truth of the mat-
ters of fact, and from what caufes they may proceed.
They relate cheifly to the Weather between the Tropicks ,
and I prefume to tran{mit them to you in this paper and
fhall range them under thefe heads. 1. Concerning the
winds which under the" Line blow continually from Eaft
toWeft. 2. Anent the Weftern winds which are ftill to
be found for fome degrees on this fide the Tropict.
3. Concerning the ftated changes of the Eaftern winds,
blowing the one half of the year from the North-Eaft
and the other halffrom the South-Eaft. 4. Concerning
the flated Winters and Summers which are to be found
at onetimein diftant places of oneand the fame Coun-
¢rze. 5. The fingularity of Perz as to this beyond any
other part of the Earth. 6. Concerning the {trong and
lafting winds which blow over almoft all the known
Earth about the £quinoxes

As to the firft, it is generally known that there are
continual Eaftern winds under the line which they call
£7ifes, and therefore the accounts of Spanif/b Voyages
bear, that.in their going to the Weft-Indies they fail
Southwards from Spa along the Coaft of Africk, till
they be beyond the Tropick ot Cancer within 20 degrees

fthe line, where they prefently findan Eafterly winc:i
ail
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and fo they fail on Weftwards with full winds, fo as
they have {carce any need to touch their failsin the.
whole Voyage : and this they give as the reafon why the
Voyage from Span to the Weft-Indies is fhorter, more
eafie and more aflured than the return to Spsén. In the
South Sea alfo going from new Spain or Peru tothe Phi-
lippines or China, their Voyage is eafie {ailing always
from Eaft to Weft neer the line, where the Eafterly
winds blow in their Poop. Acofta reports that in the
year 1584 there went a Ship from Calloa in Lima to the
Philippines, which failed 2700 Leagues without fight of
Land and this in two months, without want of wind or
any torment, and their courfe was almoft ftill under the
Line. For from Lima which is 12 degrees tothe South
he came to Manilla which isas much to the North.

Now thefe continual Eafterly winds between the T7o-
picks 1 {uppofe to proceed both from the motion of the
Earth and the Vertical influences of the Szz after this
manner. Asyou know the vaft fluid and £¢ber in which
the Earth floats in its annual motion, moves forward with
the Earth in that motion, or rather carries the Globe of
the Earth along with it 5 even {o the d¢tmofphere and a
large Vortex of £ther beyond the Moon goes round with
the Earth in its diurnal motion, which tho’ according
asitisremoved from the Earth it may be proportionably
flower in its motion, yet that portion of the 4tma/phere
which is neareft the Earth and {urrounds ir, may be {up-
pofed tokeep equall pace with the Earthin its motion,
and if there were no changesin the dtmofphers Gravity,
I fuppofe it would always go along with the Globe of the
Earth from Weltto Eaft in an uniform motion, which
would be wholly infenfible to us. But that portion of
the Aemofphere under the Line being extreamly rarified,
its {pring expanded, and foits gravity and preflure much
lefs than the neighbouring parts of the Atmoj; here, and
confequently uncapable of the ubniform motion to the
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Faft, it muft needs be preft Weltwards, and make that
continual Brife from Eaft toWeft between theTropicks.As
rothe fecond,the fame accounts bear, that on this fide the
Tropick about 28 or 30 degrees there are to be found con-
frant Wefterly winds,and therefore the Spani/b fleets from
the Weft Indies do not return the way they went,but thofe
both from Perzand newSpazn {ail along the Coaft North-
ward till they touch at Havanain(uba,and being joyn'd
together there,they feek their height without the T7o-
picks, where prefently they find Wefterly winds which
ferve them till they come in view of the.#zores, and from
thence to Sevill. 1In like mannerin the South Sea thofe
which return from the Philippines orChina toMexzco,to the
end they may recover the Weftern winds, mount a
great height till they come rightagainft the Jflands of¥a-
pan,and dif:overing Caliphornia, they return by the Coaft
of new Spainto the port of Acapulso, tfrom whence they
parted. Sothat tho’ they fail eafily from Eaft to Weft
in both Seas within the Tropicks, for that the Eaftern
winds reign there; yet returning from Weft to Eaft
they muft feck the Weftern winds without the Tropicks
in the height of 27 degrees.

. Now the reafon of this feems to me clearly deducible
from the former ; for the preffure of the 4r between the
Tropicks being continually lefs than the neighbouring
parts of the Atmofphere, and fo confequently by them
prefled Weftward, way being thereby given to the
neighbouring Air for fome degrees without the Tropzcks,
its motion from Weft to Eaft is proportionably encreaft
beyond that uniform motion it would have if the whole
Atmofphere were of an equall preflure, and confequent-
Iy there will blow a conftant wind from Weft to Eaft

or fome degrees beyond the Tropicks.
The third thing I have had occafion to obferve is, that
by what Ican colle& from the accounts of Eaftern Voya-

ges, thofe Eafterly winds between the Tropicks dgb not
low
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blow conftantly from the fame point, nor direQly from
the Eaft; but for theone halt of the year, to wit from
April to November or thereabouts, they come from the
South-Eaft, and for'the other half of the year, véz. from
November to April, they blow from the North-Eaft.
And thefe I fuppofe they call their Monfons and trade
winds. Hence it is that they who fail from China, Fa-
pan, &c. to Bantam muft wait the Northerly Monfon
which falls between November and 4pril ; and they who
return from Bantam muft go back again when the Sou-
therly Monfon comes, which is between Aprz/ and No-
vember. And the Currents of the Seas are f{aid to ob-
ferve the fame motion, and changes with the winds. I
know not whether thefe Monfons do blow exactly from
the fame points in all parts, for it is like where there
are Bays, highlands and Iflands, &c. the Monfons may
blow from different poiats; but thisis cheifly to be under-
ftood of open Seas. ' -

Now thefe Monfons I think may be eafily accounted
for from what has alreadie been faid anent the caufe
of the continual Eafterly winds between the Tropicks;
for feeing the leflening of the 4ir’s preflure under the
Line, and the preflure of the Neighbouring parts of the
Atmofphere thereupon occafion thefe continual Brifes, if
the Sun were conftantly in the £Equinoélial Line, it islike
the wind would blow fill direétly from the Eaft, butin
that he isthe one half of the yearon the one fide of the
Line and the other half on the other, there muft of ne-
ceflity follow a change of thefe Brifes into ftated Mon-
fons. TFor imagine the 4tmofphere to be divided into
two equal Hemzfpheres by the £quinoitial Plane, if the
Sun were alwaysin the Plane, there would be ftill ane-
qual preffure from both thefe Hemifpheres upon the Air
under the Line and the Brzfefhould be directly from the
Eaft. Butnow whenthe Szz comes on the North fide
of the Line as far as the Tropickot Cancer and back a-

Ccec gain,
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gain, thereis not an equal ballance, but the preflure of
the Southern Hemifphere of the Air muft needs be great-
eft, and confequently the Bri/e muft blow all thatfeafon
from the South Eaft, and when the Szzreturns again to
the South-ward ofthe Line as far as (apricornand back
again, the preflure of the Northern, Hemifphere muft
needs preponderate and make the wind blow all that
halfyear from the North-Eaft. - And this feems to ac-
cord very well with experience. for their Northern Mon-
fons are in our Winter feafon when the Szz is in the
Southern§igns, and their Southern onesin our Summer
when he isin the Northern Signs.

The fourth thing I have mentioned is the ftated Win-
tersand Summers, which are to be found in diftant pla-
ces of the fame Countrie atone and the fame time. For
example the Riversof /udus and Ganges,where they enter
the Ocean,do contain between them a large (herfonefus
which is divided in the midd'e by a ridge of high hills
which they call the Gaze, which runalong from Eaft to
Weft and quite thorow to the Cape Comors.  Onthe one
fideis Malabar, and on the other Coromandel. On the
Malabar fide between that ridge of Mountains and the
Sea, itisafter their appellation Summer from Sepzember
till Aprzl. Inwhich time it is always a clear skie, with-
out once or very little raining. On the other fide the
hills on the Coait of (oromandelit is at the fame time
their Winter, everieday and nightyeelding abundance
of rains; and from Aprzl to September it is on the Ma-
labar fide their Winter, and on the other fide their
Summer, {o that in little more than 20 Leagues jour-
niein {ome places, as wherethey croflfe the hills to S.
Thomas, on the one fide of the hill you afcend with a
fair Summer, on the other youdefcend with a ftormy
Winter. The like is faid to be at Cape Razalgate in
Arabia. And Dr. Trapham relates the {ame ot famaica,
intimating that there is a ridge of hills which frunsf

rom
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Eaft to Weft thro the midft of the Jfand, and that the
Plantations on the South fide of thefe hills have from
November to April a continual Summer, whilft thofe on
the;North fide have asconftanta Winter,& & contra from
Aprilto November. .

From thefe and fuch like accounts it feems evident
that a bare leflening of the A¢mo/phere’s Gravity will not
occafion rain, but that there is al{o needfull either a fud-
den change of Winds, or a ridgeof hills to meet the
Current of the Air and Vapours, whereby the Particles
of the Vapours are driven together and fo fall down into
drops of rain. And hence it is that whilft the wind
blows from the North-Eaft, viz. from November to April,
there are continual rains in the Northerly Plantations of
Yamaiea and on the fide of Coromandel in the Eaft-Indies,
becaufe the windsbeat againft thatfide of the hills, and
fo thereis fair weather on the other fide of thefe hills, in
Malabar, and the Southern Plantations of famaica,there
being no winds to drive the Vapours together. But in
the Southerly Monfon, /3. from April to November,
Malabar, and the Southern Plantations of famaica have
floods ofrains, the wind beating againft thatfide of the
hills, whilft in Ceremandel and the other fide -of Famarca
there is fair and clear weather. The Maps make thofe
Mountains of Gate run South and North, and if fo the
Monfons muft blow from other points by reafon of the
neighbouring Gountries and Iflands, or elfe this is not
the true cawfe of thefe feafons.

This ferves al{o to clear the next thing mentioned, viz.
the fingularity of feafons in Perz beyond any other parts
of the Earth,and feems to be affign'd by Aofts as the
caufe ofit. Perzruns along from the Line Southwards
about rooo Leagues. It is faid to be divided into three
parts, long, and narrow, which they call Lanos, Sierras
and Andes; the Lanos or plains run along the South Sca

Coalt; the Sierrasare all hills with fome Vallies; and the
Ccca Andes
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Andes fteep and craggy Mountains, ‘The Lanos have
fome ten Leagues in breadth, in fome parts lefs and in
fome more, the &verra coutains fome 20 Leagues in
breadth, the Audes as much, {ometimes more, fome-
times lefs, they runinlength from North to South, and
inbreadth from Eaft to Weft. This partof the World
is {aid to have thefe remarkable things. 1. All along
the Coaft in the Lanos it blows continually with oneonly
wind, which isSouth and South-Weft, contrary to that
which ufually blows under the torrid Zone. 2. Itnever
rains, thunders, {fnows nor hailesin all this Coaft or La-
nos tho' there falls fometimes a fmall dew. 3. Upon
the .fndes it rains almoft continually, tho™ it be fome-
times more clear than other. 4. Inthe Sierre, which
lies betwixt both the extreams, it rains from September to
April, butinthe other feafons itis more clear, which is
when the Sun isfartheft off, and the contrary when it is
neareft. Now the réafon of all feemsto be this. The
Eaftern Br7/es which blow conftantly under the Line be-
ing ftopt in their Courfe by the Sierras and Ardes, and
yet the fame Brz/es being to be found in the SouthSea
beyond Perx, asappears by the eafie Voyages from Peru
to the Philippines, a Curreat of wind blows from the
Southon the plains of Perz to fupply the Eaftern Bréfe in
the South fea - and there being but one conftant Galein
thefe plains, and no contrary winds, nor hills for it to
beat upon, this feems to be the reafon why the Vapours
are never or very feldom driven into rain. ~ And the #r-
des being as high perhaps in many places as the Vapours
afcend in the higheft degree of the Atmofphere’'s Gravity,
‘this may probably be the reafon why the Baftern Brz/e
beating conftantly againft thefe hills occafion rains upon
them atall feafons of the year. And the $¥erras being
it feems lower than the Andes, therefore from Seprember
to April, when the Suz is neareft, and fo the Atmojphere’s
Gravity lefs, and the Vapours lower, they are driven a-
gainft the Sierras into rain.. The



[ 1155]

The laft thing I fhalloffer to your confideration isa-
nent thofe ftrong and lafting winds which ufually fall
out about the #quinoétials, and thatforany thingIcan
learn thro’ all partsof the known earth. The caufes
of thofe particular, various, uncertain and unconftant
winds which do blow in the Couzntries without the Tro-
picks, and that moft frequently in Mountainous placesand
more feldomin great Plains {uch as Poland, 1 cannot {o
eafily conjecture : but thofe general winds which afually
fall out everie where about both A£guineétials , {feem to
proceed from fome general caufe, and this I take to be
the change of the Mon/ons and trade winds about thefe
times between the Tropicks. For there muft needs be
about thefe feafons a change of the Ballance of the At-
mofphere according to what I have difcourfed on the
third head, and this I think cannot but occafion ftrong
winds over all thg Earth.

Thus, Sir; at the defire of the Philofophical Society, 1
have prefum'd to trouble both them and you with thefe
farther Notes I had by me concerning Weather. The
undoubted truth and certainty of all thefe Phenomena
I cannot warrand; ( moft of them I had from Purchas
his Pélgrims, whofe Relations donot now pafs for fabu-
lous) far lefs can I affert my conjectures to be their
true canfes. I have propofed both only that I may
give you occafion to employ your Philofophical Cor-
refpondence on this fubject alfo, ‘and particularly
to engage your acquaintances who go to the Eaft or
Weft Indies, to get particular and certain informa-
tions of the ftated Seafons between the Tropicks both
as to winds and rains, &c, in the open Seas, the
Bayes , Continents , &c; and the particular fituations
of the Mountains as to the Quarters of the Heavens
where thofe different Seafons are on their oppofite
fides; and that your Learned Socsety may continue to

Ccc take
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take this fubje® to their particular confideration,
and you may be pleasd to favour me both with
your own thoughts and thofe of the Reverend Dr.
Wallis on this head. I do by thefe prefent my moft
humble Serviceto your meeting and am,

Sir.
Your moft Affectsnate Freind

Aberdein
and Humble Servant
Sept. 4. 1685,
GEORGE GARDEN.
Extralt of the fecond Letter.
Str,

Here have beentwo Monftrous births this yearin

this place, both Females: the firft was two perfectly
form'd Children above and below the belly, having two
heads, four arms, and four legs, only the two arms which
ftood next other were not perfeétly form'd intc hands
and fingers, the breafts beginning to joyn thereabouts;
there was but one belly, tho fomewhat bigger than
ordinary, one Navel and Navel-ftring tyed to one after-
birth; yet there were four buttocks, two diftin& funda-
ments, and the two privities were confounded together.
"Tis thought they might have been brought forth alive,
but that they ftaid long in the birth, for that both heads

prefenting together, the Midwife thought they had been
: Twins,
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Twins, and thruft one of them always back. ‘The other
had all the due proportions of one Child, the head ex-
cepted; it having two heads, the one ftanding behind
the other, the foremoftlefs than the due proportion, and
bowed down upon the breaft having yvellow hair, and
wanting nothing of the due proportions of the face fave
one Cheek beneath: the ey ; the other bigger than ordi-
nary, ftanding fomewhat higher, having no face which
they fuppofe to have been disfigured by the back part of
theother. Neither of thefc were opened ; the Mothers
are alive. Thadtheaccount of the firft from a Phyfician
who was ¢all'd to the Woman in hard Labour, and fome
women who were afliftants; and the other from two Mid-
wives who were prefent.

Upon the River of Don,a little below the bridge near
the River's mouth, thereisa bank, the face of whichis
broken down, and it is full of ftones which one would
think were in feré; they are all either round or oval, of
different fizes; the facesof moft of them are broken off,
they are foftand will eafily rub down with your hand,
they are of different gritts and colours, and are made
up of different fands and clays mingled together, the
clay is foft both to hand and taft,in fome of them white;
inothers gray, tho’ in fome places the clay and fand are
hardned to the confiftence & colours of {fuch oval ftones
as we ufually feein the fields, butwhere they are at the
fofteft, the bed that-each ftone lyes in,is alwayeshard and
of another gritt and colour. Whatlight this may give
to the Natural Hiftory of the formation of ftones, I-{hall
leave to the difquifition of others. .

There are fome things, which, tho' inconfiderable in
themfelves, yet, may have their own place inthe Hiffory
of Nature,and will notbe unacceptable if they have not
been taken notice of already; I fhall only mention one
or two of them relating to Infefls. Mr. Leewenhoeck
Numbs 94 and 97 of the Phil. Tran/. was the firft who

gave
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gave notice of the five little Inftruments which are on
the head of the Bee before , four whereof are two pairs,
the one being call’'d by him fcrapers, the other Arms, the
fitthhe calls the Wiper, fuppofing that by it they wipe off
the honie from the flowers. Thislaft is truly the Sucker
or Probofcis being hollow and made up all of Circular
Fibres, wherewith the Bee fucks the Honey from the
flowers.

The Globulets which break forth from the Attire of
flowers, defcrib'd by Dr. Grew and Malpighius, which
are allfor the mofl part of an oval figure and of diffe-
rent colours, fome white, fome yellow , fome red,
feem to be bags of Liquors and are the materials
which the Bees carry in for their wax, as is evident not
only from the different colours of the wax upon their
legs according to the different colours of the Globulets
of the refpetive flowers we fee them light upon, but
for thatalfo if you take them gathering wax fromany
particular flower, and view a {mal parcel of that wax
with a Mzcrofcape you will find it to confift of theGlobulets
of the fame flower, tho’ it isnot not fo eafie to difcover
what Liquor they make ufe of to caufe them to ftick
together.

On the inner fide of the hinder'Legs of Bees onthe
joynt towards the toe,next to that on which they carry the
wax, there are a great many rows of yellow fharp point-
ed ftiff briftles, {et all in order like the teeth of Combs
for lint, which I look upon as the Inftruments where-
with they break thefe Globulets and prepare their wax.

Sir Tour Affetionate Coufen
Aberdeen

Fuly 17. 1685,

and Servant
GEORGE GARDEN.
Hiftorie



