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hills feparated by valleys, there is rarely any dif-

ference in their height. The more I obferve

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

N our dmntee nothing can appear to be

nd irregular than the force

2 Aion of the winds, But there are fome

countries where this irregularity is not fo great,

and others where the wind blows conftantly in

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

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

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

fucceflive
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fuccelive rarefadtion in the different parts of

the atmofphere, and gives ife to an eaft-wind,
which blows conflantly between the Tropics,
where the rarefaction is greateft.

The force of the fun's attration upon the at-
mofphere, and even that of the moon, are in-
confiderable, when compared with the caufe
jult mentioned.  This force, it s true, produces
a motion in the air fimilar to that of the tides
in the fea: But, though the air is elaftic, and
800 times lighter than water, the motion pro-
duced by attration cannot exceed what is ex-
cited in the waters of the ocean by the fame
caufe; for the adion of gravity being propor-
tioned to the quantity of mater, it muft elevate
afea of water, of air, or of quickfilver, nearly
0 the fame height. Hence the influence of the
planets upon the air muft be inconfiderable¥
and, though it muft occafion a flight motion
from calt to weft, this motion becomes alton
gether infenfible when compated with that pro-
duced by the heat of the fun: But as the rare-
fadtion is always greateft when the fun is in the
zenith, the current of air muft follow the courfe
of the fun, and produce a conftant wind from
caft to weft. At fea, this wind blows perpetu-
ally in the Torrid Zone, and at land, in moft

* See Refledtons fur la Caufe Generale des Vents, par Mo
DAL

places
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places between the Tropics. It is this wind
which we perceive when the fun ifes ; and, in
general, caft winds are more frequent, and more
Violent, than weft winds. The general wind,
from caft to welt, extends even beyond the
Tropics. It blows fo conftantly in the Pacific
ocean, that the fhips coming from Acapulco to
the Philippines, perform their voyage, which is
more than 2700 leagues, without the leaft dan-
ger, and almoft without the neceffity of being
divefted, In the Adantic, between Africa and
Brafil, this wind is equally conftant. It is like=
wife felt between the Philippines and Africas
but there it is lefs conftant, on account of the
obftacles it meets with from the numerous
iflands in that fea; for it blows, during the
months of January, February, March and April,
between the Mozambique coaft and India; but
it gives place to other winds during the reft of
the year: And, though it is lefs perceptible on
the coafts than on the open fea, and fill lefs in
the interior parts of continents than on the
coafts, yet, in fome places, it blows almoft per-
petually, as on the eaft coafls of Brafil, of Loan-
g0 in Affica,

“This wind is conflant under the Line; and,
therefore, in going from Europe to America,
mariners dire@ their courfe fouthward, along
the coafts of Spain and Afiica, tll they come
within 20 degrees of the Equator, where they
fall in with the eaft, or trade-wind, which car-

Vor. 1. aa ries
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sies them dircély to the coaft of America. By
means of the fame wind, the voyage from Aca=
puleo to the Philippines s performed in two
months 3 but the return from the Philippines
to Acapulco is much more difficult, and requires
a longer time. About 28 or 30 degrees on
this fide of the Line, the weft wind is equally
conftant; and, for.this reafon, the veflels return~
ing from the Weft Indies to Europe, obferve
1ot the fame route asin going out.  Thofefrom
New Spain run north along the coaft till they.
arsive at the Havanuab, in the ifland of Cuba;
and from thence they proceed northward till
they fall in with the weft wit

them to the Azores, and then to Sp:

fame manner, vellels returning by the South

Sea from the Philippines or China, to Peru or

Mexico, fail north as far as Japan; and, under
that latitude, they proceed till they arrive ata
certaindiftance from Californiaz and from thence,
following the coalt of New Spain, they reach
Acapulco, Thefe eaft winds blow not always
from the fame point ; but,in gencral, they blow
from the fouth-caft, from April to September, and

from the north-caft fom November to April.
The cat wind, by its conftant ation, aug-
ments the general motion of the fea from caft
to weft. It alfo produces perpetual currents,
fome of them running from eaft to weft, and
others from caft to fouth eaft, or north-weft, ac-
cording to the direlion of the eminences, or
chains
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cliains of mountains, below the furface: The
valleys or intervals between them ferve as chan=
nels to thefe fea-rivers. The variable winds
which blow fometimes from the eaft, and
fometimes from the fouth, likewife produce cur-
rents, which change their direction with that of
the wind.

The winds that blow conftantly for fome
months are commonly fucceeded by contrary
winds, which oblige the mariner to wait for
that which is moft favourable to his deftination.
When thefe winds change, they often produce,
for feveral days, and fometimes for a month, or
even two months, a perfect calm, or dreadful
tempe

"hefe general winds, occafioned by the rare~
fation of the atmofphere, are varioufly com-
bined and modified by different caufes, and in
different climates.  In that part of the Atlantic
which lies under the Temperate Zone, the north
wind blows almoft conftantly during the months
of October, November, December, and January.
Thefe months, therefore, are moft favourable
for fhips going to the Indies, which are carried
over the Line by this wind: And it is a well
known fad, that veflels which depart from Eu-
rope in March, frequently arrive not fooner at
Brafil than thofe which fet out in the following
October. The north wind reigns almoft perpe=

ually, during the winter, off Nova Zembla, and
other northern coafts. At Cape de Verd, tl
aa2
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fouth wind blows, during the month of July,

which is the rainy feafon, or winter, in"that
climate. At the Cape of Good Hope, the north-
weft wind blows during the month of Septem-
ber: The fame wind blows at Patna in the Eaft
Indies, during the months of November, De-
cember, and January, and occafions great rains ;
but the caft wind prevails during the other nine
months. In the Indian Ocean, between Africa
and India, and 25 far as the Molucea iflands,
the trade-wind from eaft to welt reigns from
January to the beginning of June; the wet
‘winds begin in Auguft or Sepiember; and, in
the interval between June and July, there are
dreadful tempefts, generally from the north
winds; but thefe winds are more variable on
the coafts than in the open feas.

In the kingdom of Guzarat, and upon the
neighbouring coafls, the north winds blow from
March to September; and, during the other
months, the fouth winds almoft always preva

urning from Java, fet out in

January or February, by the afliftance of the

eaft wind, which is feltas far as the 18th degree

of fouth hatitude; and thien they meet with fouth
3 Helena ¥

qular winds are produced by the

the frows. Thi ed by

During fammer, a north-

aft one during winter,
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\was obferved to take place in Thracia, in Mace-
donia, in the Egean Sea, and cven in Egypt
and Africa ; and winds of the fame kind have
been remarked in Congo, at Guzarat, and at the
extremity of Aftica, which are all occafioned by
¢he meliing of the fnows. Regular winds,
which laft but a few hours, are alfo produced by
the motion of the tides; and, in many places, as
on the coafts of New Spain, of Congo, of Cuba,
& a “-md blows from the land during the
night, and from the fea during the day.

The m)\lh winds are equally regular within
the polar circles; but they become more and
more imperceptible as we approach the Equator:
“This remark is applicable to both poles.

In the Adantic and Ethiopic ocean, within
the tropics, an caft wind blows during the
whole year, without any confiderable variation,
except in fome fimall fpots, where it changes
according to the fituation of coafts, and other
circumfiances : 1/, Near the coaft of Africa, and
about the 28th degree of north latitude, veffels
are certain of finding a freh gale from the
north-eaft, or north-north-eaft, which accom-
panies them to the 1oth degree of the faime la-
titude, about 100 leagues from the coaft of
Guinea; and at the 4th degree of north latitude,
they meet with calms and tornado’s. 24, In
going by the Caribbee iflands, this wind tun
more and more cafterly, in pi
fels approach the

limits
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limits of thefe variable winds, in the Atlantic,
are more extenfive upon the coafts of America
than upon thofe of Africa. Along the coaft of
Guinea, from Sierra Leona to the ifland of St.
Thomas, an estent of about 500 leagues, there
isa perpetual fouth, or fouth-weft wind. The
narroweft part of the Atlantic is from the coaft
of Guinea to Brafil, where it is not above 500
leagues over. Veflels, however, that depart
from Guinea, are obliged to thape their courfe
fouthward, efpecially when they fet out in the
months of July or Auguft, in order to fall in
with the fouth-caft winds, which blow conftant-
1y during this feafon
In the Mediterranean, the eaft wind blows
from the land in the evening, and the weft wind
from the fea in the morning. The fouth wind
which is accompanied with rain, and blows
commonly during the latter end of autumn, at
is, in Burgundy, and Champagne, yields to a
h-caft wind, which produces that fine
weather vulgarly called Saint Martin’s Sum-

Dodtor Lifter alledges, that the caft wind,
vhich reigns during the whole year between
the tropics is oceafioned by the tranfpiration of
the plent called the /fa-lentil, which abounds in
mates; and that the difference of land-

winds is owing to the different fituation of trees

Phil: Tranf. Abri ii. peaag.

vol.
M. Mariotte,
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snd forefts, This ridiculous whim he affigns
% the caufe of the winds; and, in his opinion,
the wind is frongeft at mid=day, becaufe the
tranpiration from plants is then greatelt; and
the wind, continues he, blows from aft to weft,
becaufe all plants are, in fome meafure, fun=
flowers, and tranfpire moft from the fide oppo~
fed to the fan %

Other authors have affigned the diurnal mo-
€ion of the carth as the caufe of this caft wind.
“This notion is fpecious: But every man, who
has the leaft knowledge of phyfics, muft allow,
that no fluid which furrounds the earth can be
affected by its rotation ; that the air muft move
along with the carth itfelf; and that the rota-
tory motion is equally imperceptible in the at-
mofphere as on the furface of the earth,

The principal caufe of the winds, as already
remarked, is the heat of the fun for, what=
ever rarifics or condenfes the air, muft produce
a wind, or current, in a direion oppofite to
thofe places where the rarefaction or condenfa-
tion is greateft.

The preffure of clouds, exhalations from the
earth, the explofion of meteors, rains, &e. like-
wife produce confiderable agitations in the at-
mofphere, Each of thefe caufes, when variouf-
ly combined, produce different cffedts. ~ As it
i in vain to attempt a complete theory of the

swinds, I confine myfelf to their hiftory.

© See Phil, Tranf. No. 156.

4 See Halleys Treatife on ths obje

Aag
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If we had a feries of obfervations upon the
diredlion, the force, and the variations of the
winds in the different climates of the carth, and
if thefc obfervations were fafficiently numerous
and exac, we might be enabled to form more
complete ideas with regard to the caufes of the
different changes in the atmofphere.

‘The winds are more regular at fea than upon
fand ; becaufe their motion is not interrupted,
But, upon land, the dire@ion is frequently chang-
«d by the interpofition of mountains, forefl
cities, and other obftacles. Winds are often re-

fleed from mountains with a force nearly equal
to that of their original current: Thefe winds
are exceedingly irregular, becaufe their diree-
tion depends on the contour, the height, and
the fituation of the mountains from which they

The fea-winds alfo blow with more
foree ormity, and laft longer: The
Jand-winds, Lowever violent, have intermil-
fions, and moments of repole: But, at fca, the
current of the air, having no obflacles to con-
tend with founiform and perpetual

At fea, the caft winds, and thofe which come
from the Poles, are generally fironger than the
weft winds, and thofe that procecd from the

quator. But, at land, the fouth and weft winds
are more or lefs violent, according to the differ-
ent fituation of particular countries. During
fpring and autuman, the winds, both at fea and
Jand, are more violent than in fummer or win-
ter,
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ter. For this fat, feveral reafons may be affigned:
1. In fpring and autumn the tides are. higheft ;
and, confequently, the winds they excite are
moft violent during thefe feafons: 2. The mo-
tion produced in the atmofphere by the adtion
of the fun and moon, or the tides of the air, muft
likewie be greateft about the equinoxes : 3. The
melting of the fows in fpring, and the con-
denfation of the vapours exhaled in fummer
by the fun, and which fall down in the autuma
in the form of rain, produce, or, at leaft, aug-
ment the force of the winds : 4. The tranfition
from heat to cold, or from cold to heat, muft
create confiderable augmentation and diminu-
tion in the volume of the air, which alone s fuf-
ficient to raife great winds.

Contrary currents in the atmofphere have of-
ten been remarked.  We fee fome clouds mov-

g in one diretion, and others, cither above
or below them, proceeding in a dire@ion per-
fe@ly oppofite. This contrariety of motion
never continues long ; becaufe its general caufe is
the refiftance of fome large cloud, which reflects
the wind in a diretion oppofite to its natural
courfe, but is foon diffipated.

“The winds are more violent in proportion to
the elevation of the ground, ill it arrive at the
ordinary flation of the clouds, which is about
one-fourth or one-third of a league perpendi-
cular height ; and, beyond this, the fky is gene-
sally ferene, efpecially in fummer, and the wind

gradually
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gradually diminifhes : It is even fsid to be altos
gether imperceptible on the tops of the higheft
mountains,  Fowever, as the fummits of thefe
mountains are covered with ice and fhow, itis
atural to think that this region of the air is
agitated during the fall of the fnows, and that
the winds are impereeptible in the fummer fea-
fon only. Thelight vapours which are raifed in
fummer fall in the form ofdews; but, in winter,
they arc mm‘u,kJ, and fall on the tops of the
» the form of fow o ‘ice, which
onfiderable winds at that altitude.
of air is augmented
en its palfage is contrated. The fame wind,
which s but flightly felt iu alarge open plain,
becomes violent in its progrefs through a na
row pafs in a mountain, or between two high
Toufes; and it is moft violent at the tops of the
buildings or of the mountain, becaufe the
being comprelied by thefe cbitacles, s augitieath
ed both in velume and denfity ; and, as its cele-
ity remains the fame, its force or momentum
mult be increafed.  Itis for this reafon that the
wind appears to be more violent near a church
ora tower than at a diftance from them., I
have often remarked, that the wind reflected
from a building ftanding by itfelf, is ftronger
than the dire@ wind by which it was produced.
This effeét can be owing to no other caufe than
the compreffion of the air againft the building
from which it rebounds,
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As the denfity of the air is greateft at the
furface of the carth, it is natural to conclude,
¢hat the wind muft there alfo be moft violent 5
and this conclufion is, T apprehend, j
the fky is ferenc: But, when it s ¢
clouds, the action of the wind will be moft vio-
lent at the height of the clouds, which are denfer
than air, as they fall in the form of rain or
of hail.  Tn computing the force of wind, there-
fore, we ought to cftimate not only its velocity,
but likewife the denfity of the air; for two
winds, of equal velocities, may differ greatly in
their force, if the denfities of the air be unequal.
From this remark, we may learn the imperfec=
tion of thofe machines which have been em=
ploy 3 the velocity of the winds.

vm.dn.u winds, whether they be
refleted, are more violent than thofe hia
general.  The interrupted ation of land-winds
depends on the compreffion of the air, which
renders every blaft more violent than if the cur-
rent were uniform. A uniformly continued
fiream of air produces not fuch havock as the
fury of thofe winds which blow, as it were, by
parosyfins. But of this we fhall treat morefully
in the next article.

The winds, in their various dire@tions, may
be confidered under general points of view,
from which, perhaps, fome ufeful dedu@ions

may be drawn. For example, the winds may
be divided into Zones. The eaft wind, which
ctends
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extends 25 or 30 degrees on each fide of the
Equator, exerts its force round the globe within
the Torsid Zone. The north wind blos
equal conftancy in both the

the ealt wind occupies the Torrid Zone, and the
north wind the Frig

the Temperate

WS with

currents of air,
produced by the combi the two princi-
pal winds, which give rife

all thofe that
come from the eaftern

oints; and the weft
winds, which are common i

Zones, both in the Pacific and Atlantic

as from the con-
but deriving their

be confidered as refle&
of Afia and Americ

ds.

gin principally from the eaft and north wind

it is eaft

the Equator, it is eaft-{ t; and, the
e diretion is the
is the under
hich the dire&ion of the wind from eaft to

rom the
que. The Equator

example, the general wind from caft to weft ex-
tends not above 15 degrees beyond the Equator.
T going Goa to the Cape of Good Eiope,

this
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this wind is not felt beyond the 12th degree of
fouth latitude, nor is it perceptible on this fide
of the Equator. - But, after arriving at the xath
degree of fouth latitude, this wind continues to

Sth degree. In the fea which feparates

om America, there is aninterval from the
4th degree of north latitude to the roth or r1th
of fouth latitude, where this general wind is not
perceived. Bur, beyond the roth or 1xth de-
gree, it extends to the 30th

There are likewife many deviations in the
trade-winds, which have an alternate motion.
Some continue for a longer or fhorter time ;
others have a greater or lelfer extent; others are
more or lefs regular, and more or lefs violent.
The following, according to Varenius, are the
principal phaznomena of thefe winds : In the
ocean between Africa and India, and as far as
the Molucea iflands, the caft wind commences
in January, and continues to the beginning of
June. In the month of Auguft, the welt wind
begins, and continues for three or four months.
In the interval between thefe trade-win
which is from the end of June to the begin-
ning of Auguft the fea is infefted with violent
tempefts from the north.
¢ Thefe winds are fubject to the greateft va-
riations near the coafls: Veflels

¢ their do

other ports on the weft coaft of the peninfula
of India, to Africa, Arabia, or Perfia, but from
10 ¢ the




OF REGULAR WINDS:.

nonth of January to April or May; for,
at the end of May, and during the months of
June, July, and Auguft, the tempefls from
the north and north-caft are fo violent, that
no fhips can keep the feas. But, on the
other fide of this peninfula, in the fea which
wathes the coaft of Coromandel, there are no
tempefis of thi

« Vellels depart from Java, G

wind ceafl
nd, \\']\IU‘
aft. I\\
depa it from L’vd\in

The times of dep arture
J.;c\'.f\lr:‘ t from Java to the Molucca’s, from
Cochin to Malacca, from M;

om China to ! pan,
¢ At Band vinds ter
end of March ; calm and variable winds occu=
py the month of Apr
begin with great
lon, the weft winds com:
middle of March, and conti

5 and the caft winds

of Oober, when the eaft, or rather caft-northe

caft winds, return,

At Madagafear, they have
< north
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north or northaweft winds from the middle
< of April to the end of May; but caft and
¢ fouth winds in February and March. From

¢« Madagafear to the (,.m of Good Hope, the
¢ northerly winds prevail during the months of
« March and April. In the gulf of Bengal, af~
« ter the 20th of April, the fouth winds blow

ith violence ; and, before this pe

¢ fouth-weftand north-weft winds prevail.
¢ wefterly winds are alfo violent in the Chinefe
¢ fea during the months of June and July. This
¢ is, therefore, the moft proper feafon for fail
¢ ing from China to Japan: But, in returning
¢ from Japan to China, February and March are
¢ preferable, becaufe the eafterly winds then
¢ prevail.

¢ There are fome winds which may be con=
¢ fidered as peculiar to cert
< ample, a fouth wind blows almoft perpetually
“ on the coafts of Chili and Peru. It begins
- about the 46th degree of fouthlatitude, and ex~
¢ tends beyond Panama, which makes the voy-
¢ age from Lima to Panama more eafy and ex-
¢ peditious than the return. The wefterly winds
¢ blow almoft continually on the coafts of Ma-

s land, in the vn.wh!ymlhnn‘! of the

¢ fraits of La Maire. Upon the Malabar coaft,
¢ they have almoft conflantly north and north-
¢ welt winds. The north wind is very fiequent
¢ on the coaft of Guine

7
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¢ reign upon the coalts of Japan during’the
¢ months of November and December.”

“The periodic, or alternate winds, mentioned
above, are peculiar to the fea.  But, upon land
there are allo periodic winds, which return at
certain feafons or particular days, or even at
flated hours.  On the coaft of Malabar, for ex-
ample, an cafterly land-wind blows fromSepd
tember to April: It generally commences at
midnight, and ends at noon'; and it is not per-
ceptible at 12 or 15 leagues from the coaft.
From noon to midnight, there is a gentle wefl-
erly breeze from the fea. Upon the coafls of
New Spain in America, and upon thofe of Congo
in Africa, land-winds blow during the night,
and fea-winds during the day. Winds blow

f Jamaica during the night,
ch prevents the landing, or failing of fhips,
th fafety, before the rifing of the fun.
inter, the port of Cochin is inacceffible;
neither can any vellel get out ; becaufe the winds
are fo impetuous, that no veffels can keep the
fea; and, befides, the weft wind, which blows
with great fury, drives fuch a quantity of fan
into the mouth of the river, as renders it impof-
fible for fhips urthen to enter it for fix
months of the year. But the eaft wind, which
blows during the other fix months, drives back

the fand into the fea, and opens the mouth of

the river. At the ftraits of Babelmandel, there
is a fouth-cat wind, which is regularly fuc-
ceeded
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ceeded by the north-caft. At Saint Domingo,
there are two different winds that rife regu-
Larly every day 3 the one, which is from the fea,

comes from the eaft, and begins at 10 o'clock
T Roie mbon the other, shich o landyring)
from the welt, tifes at G or 7 in the evening,
and continues the whole night. Other facts of
this kind, colleced from voyagers of knowledge
and credit, might furnifh a complete hiftory of
the winds, which would be a work extremely
ufeful both in navigation and phyfics.
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