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INTRODUCTION.

~:
Or ASTRONOMICAL GEOGRAPHY.

Q COMPLETE knowledge of Geography cannot:
A\ be obrained without fome acquaintance with. .
Aftronomy. This Compendium, therefore, will be
introduced with & fhort account of that {cience.

Aftronomy treats of the heavenly bodics, and ex-

. plains their motions, times, diftances and. magnitudes.

The regularity and beauty of thefe, end. the barmoni-
ous order in which they move, fhew that their Creator:

- and Preferver poflefles infinite wifdom and power.

-Aftronomy was firft ,ati;}nd;ed to by the Sbe;'»herdsj,_
on the beautiful plains of Egypt and Babylon. Their
employment led them to contemplate the ftars. While

‘their )f;oc'ks, in the filence of the evening, were en-

joying fweet repofe, the fpangled tky would naturally.

- 1invite the attenvion of the Shepherds. The obferv-

ation _ of the heavenly bodies afforded them amaufe-
‘toent, and at the fame time affifted them in travelling:
in the pight. A ftar guided the Shepherds to the
manger where our blefled Saviour was born. Bhy

the .



1o "ASTRONOMICAL GEOGRAPHY.

the aid of a lively imagination, they diftributed the
ftars into a number of conftellations or companies, to
* which they gave the names of the anxmals whxch they
rcprcfemed

Of the Planets.]. The fun is the center of the mo-
tiov of feven fpherical;opake bodies, calied Planets or
wandering ftars, whofe diameters, diftances and pe-
riodical revolutions are exhibited in the following

TABLE.

Sun and Plan-| Diam.ters | Diftance from | Annual periods
ets. inEn®mil.{- the Sun. round tie Sun.

Mecrcury ¥ 3,000 36,841.@ o 87 23
Venus @ 9,330| 068.891,486] o 224 17
Earth @] 7,97¢i g95,173.0000 1 o ©
.Mars = & 5,400f 145,014,148| 1 321 17
Jupiter 2| 94,000| 494,990.976[11 314 18
Saturn B | 78,000] 907,956,130;29 174 ©
Herfchel | 36,000|18c0,000,000[82 34 ©

The feven planets mentioned in the table, are called
~ primary. planets ; for befides thefe there are ten other
bodies called fecondary plancts, moons or fatellites, which
all revolve round their  primaries from weft to eafl,
and at the fame time are carried along with them round
the {un, as follows :

The earth has one fatelhte, viz. the meon D, which
. performs her revolution in 29d. 12h. 44m. at the
diftance of about 6o femidiameters of the earth, or
239,100 miles, and is carried with the earth round the
fun once i a year.

Jupiter has four moons, Saturn has five, and is alfe
encompaffed with a bread ring.

“The motion of the primary planets round the fune
and alfo the motion of the fatellites round their pri-
mavies, is called their annual motion. Befides this annual.
motion, they revolve round their own axis from weit
to caft, and this is called their diurnal mation. -

T

Sun ©890,000;  ty. d ho 4



ASTRONOMICAL GEOGRAPHY. 11

The lately difcovered planet Herfchel, was firft ob-
ferved in 1782, by that celebrated allronomer William
Herfchel, LL.D.F.R.S. In Great-Britainitis called
Georgium Sidus ; but in France and America it has
obtained the name of Herfchel, in honour to its learned
difcoverer.

Comets.] The comets are large, opake bodies, which
move in very eliptical orbits, and in all poffible direc-
tions. Some revolve from welt to ealt—fome from
eaft to weft—others..from fouth to northy—er—frem— -

——north-to-fouthr—Some-have conjeGtured that the com-
ets were.intended by the all-wife Creator, to conneé
{ytems, and that each of their feveral orbits includes
the {fun, and one of the fixed ftars. The figures of the
comets are very different. Some of them emit beams
on all fides like hair, and are calied hairy comets.
Others have a long, fiery, tranlparent tail, projeéting
from the part which is oppofite to the fun. Their
magnuitudes alfo are differcpt.  Some appear no bigger
than flars of the firft magnitude ; others larger than
the moon. They are fuppofed ro be folid bodies, and
very denfe ; for fome of them, in their nearelt ap-
proach to the {un, were heated, according to Sir Ifaac
Newton’s calculation, 2000 times hotter than red hot
-iron ; a degree of heat which would vetrify; or difii-
pate any matter known to us.

The number of comets belonging to our fyftem isnot
certainly known. Twenty-one have been fcen ; of
thefe, the periods of three only have been afcertained
with accuracy. One appeared in the years 1531,1607,
1682 and 1758 ; its period i3 75 years.  Another was
feen in 1532, 1661, and in 1790 ; its period being 129
years. T'he third appeared lait in 1680, whofe period
being 575 years cannot be expe&ed to return uatil the

year 2255.

~Of the Solar Syflem.] The feven planets, with their
ten fatellites and the comets, conftitute the Solar, or as

1<



12 ASTRONOMICAL GEOGRAPHY.

it is fometimes called, the Copernican fyftem, in honour
of Copernicus, a native of Poland, who adopted the
Pythagorean opinion of the heavenly bodies, and pub-
lithed it to the world in 1530.  This is now univerfally
approved as the true fyftem. It has received great
improvements from Gallileo, Sir Ifaac Newton, Dr.
Halley, and other philofophers in almoft every age.

Of the fixed Stars.] The folar fyftem is furrounded
with the fixed ftars; {o called, becaufe they at all times
preferve the fame fituation in regard to each other.
Thefe ftars, when viewed with the beft telefcopes, ap-
pear o larger than points, which proves that they are
at an immenf{e diitance from vs. _Although their dift-
ance is not certainlv known, yct it is the general opin-
ion of aftronomeis, . :tthey are at leal 100,000 times
farther from us, than we are from the fun ; and that
our fun viewed from a fixed far, would appear no big-
ger than a ftar Joes to us. A found would not reach
us from Sirius, or the dog ftar, which is nearer to this
earth than any of the fixed Rars, in 50,000 years. A
cannon ball flying at the rate of 480 miles an hour, -
would not reach us in 700.000 years. Light, which
is tranfmitted from one body to another almoft inftan-
tancoully, takes up more time in paffing from the fixed
ftars to this earth, than we do in making a voyage to
Europe : fo that if all the fixed ftars were now ftruck
out of exiftence, they would appear to usto keep their
ftations for feveral months yet to come. It is impofli-
ble, therefore, that they fhould borrow their light from
the fun, as do the planets.

The number of ftars vifible to the naked eye at any
one time, in the upper hemifphere, is not more than a
thoufand. A thoufand more are fuppofed to be vifible
in the lower hemifphere ; and by the help of a telef-
cope, a thoufand more have been difcovered ; fo that
the whole number of ftars are reckoned at j3oo00.
They are ditinguifhed from the planets by their
twinkling.

Te
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Of the EARTH. a3

To confider thefe flars as defigned merely to deco-
rate the fky, and form a rich and beautiful canopy foe
this carth, would derogate from the wifdom of the
Creator.  Aftronomers therefore, with much reafon,
have confidered the fixed ftars as fo many funs, at-
tended with a number of revolving plmets, which
they illuminate, warm and cherith.  1f this be true,
there arc as many {yftems as there are fixed ftars.
Thefe may alfo revolve round one common center,
forming one immenfe fyRem of fykems. ~ All thefe
{yftems, we may conceive, are filled with inhabitants -
{uited to their refpe&tive climes ; and aré {o many the-
atres, on which the Great Creator and Governour of
the Univerfe difplays his infinite power, wifdom and
goodnefs.  Such a view of the ftarry heavens moft
fill the mind of every beholder with fublime, magaifi-
cent and glorious ideas of the Creator.

Of the EART H.

HE Earth, though called a globe, is not perfeétly
fuch ; its diameter from eaft to weft, being about
30 miles longcr than that from north to fouth. From
its motion round its axis, which is performed once in
a year, is derived the difference in the length of the
days and nights, and the variety of the feafons. The
diameter of the path in which it moves, called its
orbit, is 190;346,000 miles, and its circumference
597,987,646 miles.  Its hourly motion in its orbit is
68,217 miles, which is 142 times greater than that of
a cannon ball, which, moving about eight miles ina
minute, would be 22 years and 228 days in going
from this earth to the {usn.

The earth is 25,038 miles in circumference, and by
‘its rotation on its axis once in 24 hours from weft to
calt, caufesa continual fucceffion of day and night,
and an apparent motion of the heavenly bodies from
caft to welt. By this motion on its axis the inhabi-
tants who live on the equator are carried 1040 miles
in an hour, and thofe who live in other par:s of the

B , carth



14 Ofthe EART H.

earth are carried a diftance, lefs, .in proportion to their
diftance from the equator. -

That the earth, or planet which we inhabit, isround,
is evident : Firfl, From the confideration that-this
fhape is beft adapted to motion. Secondly, From the
appearance of its fhadow in—ecliples of the moon,
which is always bounded by a circular line.  Thirdly,
From analogy ; all the other planets being globular :
and Fourthly, fram its having been circumnavigated
feveral times.*

As many find it difficult to conceive how people
can ftand on the oppofite fide of the globe without
- falling off, their conception may be affited by
fuppofing

* Magellan failed from Seville in Spain, under the aufpices of
Charles V. 1oth of. Auguft, 1519 ; and having difcovered the Ma-
gellanic Straits in South-America, he crofied the Pacifick Ozean,
and arrived at the Phillippine iflands, where he was poifoned. His
dhip returned by way of the Cape of Good Hope, $th September, -
1522,

Sir Francis Drake (ailed from Plymouth, 13th December, 1577 ;
entered the Pacifick Ocean, and fteering round America, retirned
November 3d, 1580, He was a man of great generofity. The
booty which he took, and even the wedges of gold given him in re-
turn for his prefents to Indian chiefs, he divided in juft proportional
fhares with the common failors. -

Tbomas Cavendifp failed from Plymouth with two {maull fhips the
1ft of Auguft, 1586 ; paflfed through the Straits of Magellan ;
took many rich prizes along the coafts of Chili and Peru; and near
California poflefied himfelf of the St. Ann, an Acapulco thip, with
a cargo of immenfe value. He completed the circumnavigation of
the globe the gth of September, 1588. .

etween the years 1598, and 1626, O/iver de Nort, of Utrecht,
Fames Mabu, George Spillenberger,.a Fieming, William Schouter,
a Hollander, and Fames the Hirmit, fucceflively failed round the

e. .

Lord Anfon failed in September, 1740 ; doubled Cape Horn in a
dangerous feafon 5 loft moft of his men by the fcurvy, and with
only one remaining thip, the Centurion, croifed the great Pacifick
Ocean, which is 10,000 miles over ; took a Spanifh galleon, on
her paifage from Acapulco to Manilla, and returned home in June,
I .

7%1}1"072, Bouganwille, a Frenchman, Wallis, and Carteret, fuccef-
fively circumnavigated the globe, between the years 1764 and 176g.

Captain Cook, in the thip Endeavour, failed from*Plymouth the
26th of Auzud, 1768, and after a moft fatisfactory voyage, returned
the 12th of June, 1771. He fztout on a fecond voyage, the 14th
of February, 17706 ; made many important difcoveries, -and was kill-
ed on the ifland of Owhyhce by the natives, the 14th of February,
1779. His fhips, under the command of Capt. Clark, retsrned the
16th of O&cber, 1730, ‘



ARTIFICIAL GLOBE. g

fuppofing all the various bodies on the earth’s fur-
face were of iron, and a very large magnet were
placed at the center, then all bodics being attra&ted
towards the center by the magnet, they could not
fall off, which way foever the earth fhould turn.
Now the attra&ion of gravitation operates on al//
bodies as that of magnetifm does on iron only.

It is now ten o’clock in the morning, and we now
think we are ftanding upright on the vpper part of
the earth. We fhall think the fame at ten o’clock
this evening, when the earth fhall have turned half

perccive no difference of
pofture. We fhall then be exaltly in the pofition of
thofe perfons who now ttand on the oppofite fide of
the earth. Since they are as ftrongly attratted to-
wards the center of the earth as we are, they’can be
in no more danger of falling downward, than we are
at prefent of falling upward. -

ARTIFICIAL GLOBE.

N Artificial Globe is a round body, on which
all parts of the earth and water are reprefented
in their natural form and fituation.

Axis of the Earth.] The axis of the earth is an
imaginary- line paffing from north to fouth through
its center ; the ends of it are called the poles.

Circles.] In order to determine the fituation of
places on the globe, we fuppofe it circumfcribed by
feveral imaginary circles, each of which is fuppofed to
be divided into 360 equal parts, called degrees, each
degree is divided iato 60 minutes, each minate into
60 feconds, each fecond into 60 thirds, &c. A circle
whofe plane, paffing through the center of the globe,
divides it into two equal parts, is called a great circle.
Of thefe there are fix : The equator, the meridian,
the horizon, the ecliptick, and two colures.

Circles dividing the globe into unequal parts, are
called fmall or leffer circles.  Of thefe there are four :
The two tropicks, and the two pelar circles.

- Eguater.



16 - ARTIFICIAL GLOBE.

Equater.] The Equator, or Equino&ial, encom-
pafles the carth, from ecaft to weft, and divides it into
the northern and fouthern hemifpheres.  From this
line latitude ie counted towards each pole.

Meridian.] This circle is reprefented on the globe
by abrafs ring. It croffes the equator at right angles,
pafling through the poles of the earth, and the zenith
and nadir, and divides the globe .into the ecaftern-and
wefltern hemifpheres.  There is an indefinite number
of meridians, for any two points-or places on the globe,
which are not direétly north or fouth of each other,
have different meridians.  As the meridian pafles from
pole to pole, through the nadir, it is evident that when
the fun comes to this line it is noon, and from the
- Latin word meridies, or noon, it is called meridian.

Geographers "aflume a meridian for the firft, from
whence longitude is counted eaft or weft. :

The meridian of London is ufed by the Englifh,
that of Paris by the Irench, and that of Philadelphia
By the Americans. B

Eclipiick.]  The ecliptick is that circle in which
the fun appears to move round the earth once a year.
It is named the ecliptick, becaufe no eclipfe of the fun
or moon can happen, except when the moon is in or
near the plane of this circle. It makes an angle
with the equator of 23d. 3om. and the points of their
interfc&ion are called equino&ial points, becaufe
when the fun is in either of thofe points, the days
and nights are of equal length in all parts of the
globe ; viz. on the z1ft of March and on the z1ft of
September, the firlt of which. is called the wverna/, and
the laft the autumnal equinox. :

The ecliptick is divided into twelve figns, each con- .
taining 30 degrees.  The figns are counted from weft
to eaft, beginning at the vernal equinox. The fol-
lowing are the names and chara&ters of the figns, -and
the months in which the {un enters them.

Latia



"ARTIFICIAL GLOBE. 17

Latin names of  Englith names.  Charac- Monthsinwhich the.
the figns. . ters. fun enters them.

1 Aries The Ram ¥ March

2 Taurus The Bull b3 April

3 Gemini The Twins o May

4 Cancer The Crab fors Juane

5 Leo The Lion L July

6 Virgo The Virgin ny Auguft

7 Libra The Scales o September

8 Scorpio  The Scorpion  m O&ober

9 Sagittarius The Archer 1 November
-10Capricornus. The Goat ¥ - December —
11 Aquarius . The Water Bearerzy January
12 Pifces The Fithes b February

Zodiack.] The zodiack is comprehended between
two circles drawn parallel to the ecliptick, at the
diftance of eight degrees on each fide of it.

Horizon.]  The horizon is reprefented by a broad
wooden circle, dividing the globe into upper and lower
hemifpheres.  The finfiéle horizon is that which
bounds our profpe& ; the rational horizon is a great
circle, whofe planc pafles through the center of the
carth, dividing it into upper and lower hemifpheres.
It is divided into four quarters, and the four quarter-
ing points, viz. ealt, weft, norch, and fouth, are called
cardinal points.  The poles of the borizon are the ze-
nith and nadir ; the former dire&tly over our heads,
and the latter direétly under our fect.

Colures.] Thefe circles divide the globe into four
equal parts.  They both pafs through the north and
fouth poles. One of them, called the equinoétial co-
lure, paffes through the equino&ial points Avies and
Libra, and the other, called the folftitial colure, paffes
through the folftitial points, Cancer and Capricorn.

T ropicks.] The tropicks are two circles, parallel to
the equator, at the dittance of 23d. 30m. on each fide
of it. The name is derived from the Greek word -
Tpemw, to turn, becaufe when the fun arrives at the

northern tropick, he turns to the fouthward, and when.
B2 ‘ o he



18 ARTIFICIAL GLOBE.

he arrives at the fouthern tropnck he turns to the
northward. ~ When the fun isin the tropick of Capri-
corn, which is on the 21t of December, we have the
fhortcft day ; and when he is in the tropick of Cancer,
which is on the 21ft of June, we have the longeft day.

Polar Circles.] - The two polar citcles are defcribed
tound the globe at the diftance of: 23d. 3om. from
each pole.  The northern is called the Aréick circle, .
the fouthern the Antar@ick.

Zones.] There are five zones.  "The torrid zome is
limited by the two tropicks, and isthe hotteft, becaufe

the fun is always vertical to fome part of it. The twa

temperate =ones are limited by the tropicks and the
polar circles ; io thefe zones the air is temperate.  The
two frigid zones extend from each polar circle to each
pole, and in thefe zones the air is extremely cold.

Climates.]  By- a number of other circles, drawa
parallel to the equator, the globe is divided into cli-
mates. A climate isa tra@ of the earth’s furface com-
prehendedbetween the equator and a parallel of latituds,
or between two parallels of latitude, of fuch a breadth
that the length of the day on one fide of the tra& be
half an hour longer or fhorter than on the other,
"There are 30 climates on each fide of the equator, in
the firfl 24 of which the day increafes by half hours,
and in the other fix by months.

Latitude.]  The lativude of a place is its diftance
from the equator north or fouth.  The greatef lati-
tude is at the pales, which are go degrees dlﬂant from
the equator.

Longitude.] The longxtude of a place is the diftance
of its meridian from the meridian of fome other place ;
and is meafured on the cquator either eaft or weft.
A degree of longitude on the equator is 60 geograph-
-ical miles;—or—69% Englith miles, but the length of a
degree of longitude diminithes as we approach either
pole. At the poles, longitude is. nothing, or, the
equator being fuppofed to proceed from its prefent fi-
tuation to the poles, will gradually contratt till it
becomes a mathematical point,  In the latitudv of

Savannah,
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Savannah, a degree of longitude is about 5z geo-
graphical miles ; in Philadelphia, about 46 ; and in
Bolton, about 43. o

The Atmofphere.]  The atmofphere, or air which
furrounds the globe, is about 45 miles in height. It
is the medium of found ; by refra&ing the rays of
light, objeds are rendered vilible, which, without this
medium, could not be fecu. - -

Winds.] ~Wiad is air put in motion,and it is called
a breeze, agale, or a ftorm, according to the rapidity
of its motion. The trade winds, tn the Atlantick and

““Pacifick oceans, blow conftantly from worth-eaft and
fouth-eaft towards the eqnator, from about 33 degrees
of latitude north and fouth. ‘

Tides.] The ebbing and flowing of the fea is cauf-
ed by the attra&ion of the fun and moon, but chiefly
by that of the latter ; the power of the maon in this
cafe, being to that of the fun, as 5to 1. The moon
in one revolution round the earth, producestwo tides,
and their motion follows the apparent motion of the
moon, viz. from ealt to weft.

Clouds.]  Clouds are collc&ions of vapours, exhal-
ed from the carth by the attradtion of the fun or other
caufes.

Eclipfes.] An eclipfe is a total or partial privation
of the light of the {wn or moon. When the moon
pafles between the earth and the fun, the latter is e-
clipfed ; and when the earth pafles between the moon
and {un, the former is eclipfed.

R
e
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